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PREFACE  TO  VOL.  SECOND 

OF  THE  AMEEICAN  EDITION". 


The  appearance  of  the  second  volume  of  this  work  at  a  considerable  period  after 
the  publication  of  the  first,  would  seem  to  require  some  explanation  other  than  has 
been  given  by  the  English  editors. 

As  will  be  perceived  from  the  Preface  to  the  first  volume,  the  author  had  under- 
taken a  revision  of  the  work  so  far  as  it  had  been  printed  in  England,  with  especial 
reference  to  the  American  edition.  This  was  performed  with  respect  to  three-fourths 
of  the  entire  Treatise  which  had  been  issued,  which  therefore  may  be  regarded  as 
a  fourth  edition  by  him.  The  remainder  has  been  printed  simultaneously  with 
the  English  edition,  the  sheets  as  they  were  produced  being  transmitted  to  the 
American  publishers.  A  portion  of  the  latter  part  had  undergone  the  revision  of 
the  author  himself,  but,  in  consequence  of  his  lamented  decease,  the  residue  has 
been  issued  under  the  auspices  of  the  distinguished  editors  whose  preface  is  ap- 
pended. The  present  edition  is  therefore  presented  as  the  last  revised  work  of 
Dr.  Pereira,  and  the  most  complete  that  he  published. 

With  reference  to  the  additions  made  by  the  American  editor  to  this  second 
volume,  it  may  be  stated  that  they  pertain  to  the  prominent  vegetable  productions  of 
this  country,  and  to  the  directions  of  the  United  States  Pharmacopoeia,  in  connection 
with  all  the  articles  contained  in  the  volume  which  are  referred  to  by  it.  Through- 
out the  two  volumes  now  completed,  the  last  revision  of  the  U.  S.  Pharmacopoeia 
has  been  referred  to,  and  its  directions  followed.  The  illustrations  have  been 
materially  increased  over  former  editions,  and  where  an  opportunity  presented  of 
inserting  in  the  American  edition  more  finished  representations  of  plants,  it  has 
been  done  from  the  abundant  resources  of  the  publishers.  The  additions  of  the 
American  editor  are  simply  inclosed  in  brackets  [  ],  while  those  of  the  English 
editors  have  Ed.  appended  to  them. 

December  1,  1853. 


PREFACE  OF  THE  ENGLISH  EDITORS. 


The  Second  Part  of  the  Second  Volume  of  the  Materia  Medica  of  the  late  Dr. 
Pereira  now  laid  before  the  profession,  brings  to  a  completion  the  third  edition  of 
this  valuable  work.1  In  executing  the  difficult  task  of  completing  that  which  had 
been  so  ably  commenced  by  the  lamented  author,  the  editors  have  endeavoured  to  act 
in  accordance  with  his  views,  as  embodied  in  a  large  collection  of  notes  and  memo- 
randa which  were  entrusted  to  them  for  this  purpose.  They  have,  on  their  own 
responsibility,  made  such  alterations  and  additions  as  the  present  state  of  science 
appeared,  in  their  judgment,  to  render  necessary;  and  the  changes  made  in  the 
preparations  of  the  London  and  Dublin  Pharmacopoeias  since  the  publication  of  the 
previous  edition  have  been  duly  noticed. 

At  the  time  of  his  decease,  the  learned  author  had  so  far  advanced  with  the  pre- 
sent volume  as  to  have  completed  the  description  of  that  important  article  of  the 
materia  medica,  Cinchona.  The  remainder  of  the  volume  has  passed  under  the 
revision  of  the  editors ;  and  it  may  be  proper  to  state  that  they  have  in  no  case 
interfered  with  the  views  or  opinions  of  the  author :  but,  when  circumstances  ren- 
dered it  necessary,  they  have  added,  in  brackets  or  in  notes,  such  remarks  as  appear- 
ed to  them  requisite  for  the  further  elucidation  of  the  subject.  For  some  assistance 
in  the  performance  of  this  duty,  they  feel  bound  to  express  their  obligations  to  Mr. 
Jacob  Bell  and  to  Mr.  Daniel  Hanbury.  Mr.  Bell  freely  placed  at  their  disposal 
the  numerous  papers  contributed  by  the  late  Dr.  Pereira  to  the  pages  of  the  Phar- 
maceutical Journal. 

It  will  be  perceived  that  the  present  edition  of  this  standard  scientific  work  has 
assumed  an  entirely  new  shape.  The  Mineral  substances  of  the  materia  medica 
have  been  confined  to  the  first,  and  the  Organic  substances  to  the  second  volume. 
Considerable  additions  have  been  made  to  both  departments:  but  the  Organic 
Materia  Medica  has  been  especially  enlarged.  The  additions  comprise  four  hun- 
dred pages  of  new  matter ;  and  the  articles  of  materia  medica,  of  which  a  complete 
medical  and  scientific  history  is  given,  amount  to  three  hundred  and  sixty.  Of  the 
value  of  the  matter  thus  contributed  to  the  medical  literature  of  the  day  the  Editors 
feel  themselves  at  liberty  to  speak,  since  the  author  is  now  no  more,  and  they  have 

1  The  first  part  of  Volume  Second  was  published  La  London,  before  the  decease  of  the 
author. 
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merely  aided  in  carrying  out  his  views  in  one  small  portion  of  this  elaborate  trea- 
tise. Their  opinion  is  the  expression  of  the  opinion  of  the  whole  profession,  both 
in  this  and  foreign  countries — namely,  that  in  copiousness  of  details,  in  extent, 
variety,  and  accuracy  of  information,  and  in  lucid  explanation  of  difficult  and 
recondite  subjects,  it  surpasses  all  other  works  on  Materia  Medica  hitherto  publish- 
ed. The  history  of  a  drug,  as  it  is  given  in  these  volumes,  is  not  a  dry  description  of 
its  physical  characters  and  its  medicinal  uses.  Philology,  Natural  History,  Botany, 
Chemistry,  Physics,  and  the  Microscope,  are  all  brought  forward  to  elucidate  the 
subject;  and  the  reader  thus  acquires  a  furl  scientific  knowledge  of  each  article  of 
materia  medica  before  he  is  introduced  to  a  description  of  its  effects  on  plants, 
animals,  and  man,  or  to  the  various  theories  of  its  operation,  and  the  different  uses 
to  which  it  has  been  applied  in  ancient  and  modern  times.  In  illustration  of  this 
statement,  we  refer  to  Article  232,  on  Cinchona,  the  last  which  passed  under  the 
hand  of  the  author.  This  article,  when  taken  alone,  displays  an  amount  of  scienti- 
fic knowledge,  a  degree  of  industry  in  the  collection  of  facts,  and  a  judgment  in 
selecting  and  describing  them,  which  it  is  rare  to  meet  with  in  one  individual.  In 
treating  of  the  properties  of  the  Cinchona  alkaloids,  it  will  be  observed  that  even 
the  abstruse  subject  of  epipolization,  or  the  internal  dispersion  of  light,  as  a  test 
for  quina,  has  not  escaped  his  notice.  It  was  a  peculiar  feature  in  the  writings  of 
the  author — one  which  is  stamped  upon  every  page  of  this  treatise — that  he  was 
not  satisfied  until  he  had  thoroughly  exhausted  the  subject.  His  references  to 
ancient  and  modern  writers  are  constant  and  numerous ;  he  goes  to  all  sources 
which  are  capable  of  yielding  information,  and  fairly  acknowledges  his  obligations 
to  those  by  whose  learning,  experience,  or  research,  he  profits.  He  has  thus  suc- 
ceeded in  transforming  the  substance  of  an  unpretending  course  of  lectures  into  a 
complete  Encyclopaedia  of  Materia  Medica.  We  entertain  no  doubt  that  the  pre- 
sent edition  will  be  found  to  add  to  that  high  reputation  which,  while  living,  the 
author  had  acquired  by  his  researches  in  this  important  branch  of  medical  science. 

ALFRED  SWAINE  TAYLOR. 
GEORGE  OWEN  REES. 

London,  September,  1853. 
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EXPLANATION  OF  PLATE  I. 

This  plate  represents  the  appearance  of  starch  grains  when  moistened  with  water,  and 
viewed  by  a  power  capable  of  magnifying  200  diameters.  In  order  that  the  reader  may  com- 
pare the  sizes  of  the  different  grains,  the  micrometer  lines  are  faintly  indicated;  each  of  the 
square  spaces  between  the  lines  represents  the  yg^jth  part  of  a  square  inch. 

1.  Wheat  Starch. — Most  of  the  larger  particles  present  their  flattened  faces  to  the  observer. 
Three  particles,  seen  edgeways,  have  a  stronger  lateral  shading.  (For  a  description  of  the 
grains,  see  p.  125.) 

2.  Barley  Starch. — As  wheat  starch.'    (See  p.  115.) 

3.  Oat  Starch.     (See  p.  112.) 

4.  Rye  Starch.     (See  p.  128.) 

5.  Maize  Starch. — The  upper  portion  represents  isolated  grains.  The  lower  portion  (a)  re- 
presents a  mass  of  grains,  as  seen  in  the  outer  or  horny  portion  of  the  cells,  the  albumen  with 
the  cells  in  situ.     (See  p.  110.) 

6.  Rice  Starch.     (See  p.  108.) 

7.  Sago  Meal.     (See  p.  103.) 

8.  Starch  Grains  of  Pearl  Sago.     (See  p.  165.) 

9.  Starch  Grains  of  False  Sago  made  from  Potato  Starch. — One  of  the  grains  has  escaped  the 
action  of  the  heating  process  to  which  they  have  been  subjected ;  all  the  others  have  been  rup- 
tured. Chiefly  taken  from  a  specimen  of  Planche*s  "  Sagou  dc  la  Nouvelle  Guinec."  (See  pp. 
166—7. 


EXPLANATION  OF  PLATE  II. 

10.  West  India  Arrow-root  (Maranta  Arundinacca) .     (See  p.  224.) 

11.  Portland  Arrow-root  (Arum).     (Seep.  387.) 

12.  East  India  Arrow-root  {Maranta  Inclica).     (See  p.  224.) 

13.  Tons  Les  Mois  (Canna  Coccinea).     (See  p.  227.) 

14.  Tapioca  (Janipha  Manihot).     (See  p.  381.) 

15.  Do.      (Seep.  3S1.) 

16.  Starch  of  the  Cycas  Circinalis.     (See  p.  283.) 

17.  Potato  Starch  (Solanum  Tuberosum).     (See  p.  501.) 

18.  Tahiti  Arrow-root  (Tacca  Occanica).     (See  p.  221.)' 

19.  Starch  of  the  Yam  (Dioscorea  Vdlosa).     (See  p.  260.) 

20.  Starch  of  the  Pea  (Pimm). 

21.  Starch  of  the  Plantain  (Musa  Paradisiaca).     (See  p.  223.) 
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MATERIA  MEDICA. 


II.  ORGANIC  BODIES. 

Under  this  division  are  included  those  vegetables  and  animals,  with  their  educts 
and  products,  which  are  employed  in  medicine. 

I  adopt  L.  Gmelin's  definition  of  an  organic  compound,  and  which  I  have  already  stated 
(see  vol.  i.  p.  291,  foot  note). 

For  reasons  which  have  been  assigned  in  the  Preface  to  the  first  volume,  certain  medicinal 
compounds,  which  consist  of  an  organic  acid  and  an  inorganic  base,  have  been  referred  to  the 
first  division  of  this  work,  which  treats  of  inorganic  bodies. 

3.  ibegctnbilia. — tkgetablcs. 

These  may  be  conveniently  arranged  in  four  classes,  as  follows : — 

I.  Cryptogamia ;  acotyledonous,  asexual,  or  (,  Stem  and  leaves  undistinguishable    ....  1.  Thallogtnm. 

flowerless (  Stem  and  leaves  distinguishable 2.  Acrogence. 

(  Cotyledons  solitary  or  alternate;  wood  of 

II.  Phanerogamia;  sexual,  or  flowering    .  .        stejn  youngest  in  the  centre  .  .     .3.  Endogena-. 

°         ]  Cotyledons  opposite  or  verticillate;  wood 

(     of  stem  youngest  at  the  circumference   .  4.  Exogence. 

I.  Cryptogamia,  Linn.— Cryptogams  or  Flowerless 

Plants, 

Acotyledones.  Jussieu. — Exembrtojjat.*:  or  An.Hiz.ifc,  Richard;  Agams  or  Atheogam*, 
Auclorum;  Neme.b,  Fries. 

Characters  — Sexual  organs,  and,  conseqiiently./onws  and  true  seeds,  absent.  Reproduction 
taking  place  either  by  tpores,  which  are  enclosed  in  cases  called  thecce,  or  imbedded  in  the  sub- 
stance of  the  plants;  or  else  by  a  mere  dissolution  of  the  utricles  of  cellular  tissue.  Spore3 
destitute  of  eiuhryo  and  cotyledons,  germinating  at  no  fixed  point,  but  at  any  part  of  their 
surface. 
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VEGETABLES.— Nat.  Ord.  Alg^e. 


Class  I.  ThallogensD. — Thallogens. 

Anandr;e,  Link;  Acotyledonf.jE,  dgardh ;  Homosimes,  Fries;  CnTPTorHXTA,  Link; 
Thallophtta,  Endlkher  ;  Ampuigen^;,  Ad.  Brong. 

Characters — Substance  of  the  plant  composed  chiefly  of  cellular  tissue,  devoid  of  spiral  ves" 
sels.  Cuticle  destitute  of  stomata,  or  breathing  pores.  Stem  and  leaves  undistinguishable.  No 
opposition  of  stern  and  root. 

This  class  includes  three  orders: — 

I.  Thallogens  nourished  through  their  whole  surface  by  the  medium  in  (  Aquatic t.  Alga. 

which  they  vegetate (Aerial     2.  Lichenes. 

II.  Thallogens  nourished  through  their  thallus  (spawn  or  mycelium) 

by  juices  derived  from  the  matrix 3.  Fungi. 


Order  I.  ALG.E,  DC— ALGALS. 

Algales,  Lindley. 

Characters. — Cellular  flowerless  plants,  nourished  through  their  whole  surface  by  the  me- 
dium in  which  they  vegetate;  living  in  water  or  very  damp  places;  propagated  by  zoospores, 
coloured  spores,  or  tetraspores. 

Properties. — None  of  the  plants  of  this  order  are  poisonous.  Some  of  them  are  nutritious, 
emollient,  and  demulcent:  these  properties  they  owe  to  the  presence  of  mucilage1  (carrageenin), 
starch,  sugar  (mannite),  and  a  little  albumen.  The  peculiar  mucilage  of  sea-weeds  will  be 
more  fully  noticed  hereafter  (see  Chondrus  crispus').  It  differs,  says  Dr.  Stenhouse,  from  ordi- 
nary gum,  for,  when  digested  with  nitric  acid,  it  yields  oxalic,  but  neither  mucic  nor  saccharic 
acids. 

Mannite  is  probably  obtainable  in  greater  or  less  quantity  from  most  if  not  all  sea-weeds.  Tt 
was  procured  from  eight  out  of  nine  species  examined  by  Dr.  Stenhouse2  He  could  not  detect 
it  in  Ulva  latissima.  The  following  is  a  list  of  the  Algne  which  he  examined,  arranged  in  order, 
according  to  the  quantity  of  mannite  which  they  severally  yielded: — 


1.  Laminaria  saccharina  (12.15  per  cent,  of  mannite). 

2.  Hal i dry s  siliquosa  (5  or  6  per  cent.). 

3.  Laminaria  digitata. 

4.  Fucus  serratus. 


5.  Alaria  esculenta. 

C.  Rhodomenia  palmata  (2  or  3  per  cent.). 

7.  Fucus  vesiculosus  (1  to  2  per  cent.). 

8.  Fucus  nodosus. 


Fig.  146. 


o.  Rhodomenia  palmata  (or  Dulse). 
b.  Rhodomenia  ciliata. 


Esculent  Sea  Weeds. 

c.  Laminaria  saccharina. 

d.  Iridaea  edulis. 


e.  Alaria  esculenta. 
/.  Ulva  latissima. 


1  On  the  Mucilage  of  the  Fuci,  with  Remarks  on  its  Application  to  economical  ends,  by  Mr.  S.  Brown, 
Jr.,  in  Jameson's  Edinb.  New  Phil.  Journ.  vol.  xxvi.  p.  409,  1839. 
*  Memoirs  and  Proceedings  of  the  Chemical  Society  of  London  for  1844. 
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On  the  first  two  of  these  plants,  when  dried,  the  mannite  often  forms  crystalline  incrustations, 
which  by  some  have  been  erroneously  supposed  to  be  common  salt.  Dr.  Stenhouse  thinks  that 
mannite  might  be  more  economically  procured  from  sea-weeds  than  from  manna. 

The  alterative  and  resolvent  virtues  ascribed  to  sea-weeds,  and  their  presumed  beneficial 
effects  in  scrofulous  affections  and  glandular  enlargements,  are  referable  to  the  inorganic  con- 
stituents; such  as  iodine,  bromine,  the  phosphates,  and  the  alkaline  substances.  The  following 
table  shows  the  composition  and  proportion  of  ash  in  certain  sea-weeds: — 
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Chloride  of  sodium   . 

33.72 

38.72 

26.92 
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28.39 

20.16 

18.76 

16.56 

Chloride  of  potassium 

10.18 

0.93 

Iodide  of  sodium    .  . 
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J. 33 
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7.24 

Phosphate  of  iron 
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Sulphuric  acid     .  .  . 
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The  presence  of  so  large  a  proportion  of  potash  and  phosphoric  acid  in  plants  growing  in  sea- 
water,  which  contains  so  small  a  proportion  of  these  ingredients,  is  very  remarkable.  There 
is  reason,  however,  to  believe  that  the  quantity  and  constitution  of  the  ash  are  liable  to  very  con- 
siderable variation,  depending  on  the  locality,  season,  age  of  the  plant,  &c.  A  vermifuge  pro- 
perty has  been  ascribed  to  some  algals. 

Laennec4  tried  the  influence  of  an  artificial  "marine  atmosphere"  (air  impregnated  with  the 
vapour  of  fresh  sea-weed)  on  consumptive  patients,  and  was  impressed  with  an  idea  of  its 
efficacy;  but  experience  has  not  confirmed  his  favourable  opinion  of  its  beneficial  influence • 
moreover,  the  inhabitants  of  sea-coasts,  like  those  of  inland  districts,  are  the  subjects  of  phthisis' 


Sub-order  I.   Confervace^e,  JEkdl. — Confervals. 

Characters. — Vesicular,  filamentary,  or  membranous  algals,  propagated  by  sporidia  fer>- 
dogenous  cells,  or  a  gelatinous  substance  which  is  ultimately  formed  into  cells),  which  are  pro- 
duced at  the  expense  of  the  endochrome  of  one  or  more  cells,  or  sometimes  by  the  copulation 
of  distinct  individuals,  and  discharged  by  the  opening  or  absorption  of  the  mother  cell. 

Properties. — These  are  similar  to  those  of  the  Order,  and  which  I  have  already  noticed 
(see  ante,  p.  50). 

1.  Confervals  of  mineral  waters.— Con ferva'ls  are  peculiarly  abundant  in  both  hot  and 
cold  sulphureous  springs.  Calothrix  nivea  (Fig.  147),  the  Conferva  nivea  of  Dillwyn.s  has 
been  found  in  the  sulphur  springs  of  Yorkshire,  Durham,  and  Aix-la-Chapelle.6  The  same  or 
an  allied  species,  was  found  by  Dr.  Daubeny?  in  the  hot  sulphur  springs  of  Greoulx,  in  Provence. 
Oscillaria  labyrinthiformis — the  Tremella  thermalis  of  some  writers — is  one  of  the  most  com- 
mon species  in  the  hot  sulphur  springs,  and  other  thermal  waters  of  Germany,  France    and 


'  Schweitzer.  a  Forchhammer. 

3  GddechenB,  Annal.  der  Chemie  vnd  Pharm.  liv.  p.  352. 

4  Treat,  on  Diseases  of  the  Chest,  by  Dr.  Forbes,  p.  369. 

*  British  Conferva,  p.  54.  «  Daubeny,  Linn.  Trans,  vol   xvi.  p   587   1831 

'  Op.  citato.  ' 
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VEGETABLES.— Nat.  Ord.  Alg;e. 


Italy.     In  the  Karlsbad  waters,  Spharozyga  Jacobi  (Fig.  148),  and  several  species  of  Oscillaria, 
have  been  detected.1     Humboldt  found  Oscillaria  calida  in  the  thermal  waters  of  New  Granada. 


Fig.  147. 


Fig.  148. 


Calothrix  nivea. 


Sphcerozyga  Jacobi. 


The  organic  substance  found  in  mineral  waters,  and  variously  called  baregine  by  Longchamp, 
zoogen  by  Gimbemat,  theiothermin  by  Monheim,  and  glairi?ie  by  Anglada,  derives  its  origin  from 
confervals.  It  is  a  glairy  or  mucus-like  substance,  which  is  said  to  communicate  the  flavour  and 
odour  of  flesh-broth  to  the  water  in  which  it  is  contained.  In  the  preparation  of  artificial  sul- 
phur baths,  animal  gelatine  is  sometimes  used  to  represent  the  baregine  (see  ante,  vol.  i.  p.  478). 

The  confervals,  under  the  influence  of  light,  decompose  water,  retain  the  hydrogen,  and 
evolve  the  oxygen.  Robiquet2  obtained,  from  the  Neris  water,  gas  containing  44  per  cent,  of 
oxygen,  derived  from  the  Oscillatoria  labyrinthiformis ;  and  he  ascribed  the  medicinal  qualities 
of  these  waters  to  the  presence  of  this  very  oxygenated  air.  "  Dr.  Edwards,"  says  Robiquet, 
"has  shown  that  the  air  contained  in  water  has  a  great  influence  over  the  life  of  batrachians, 
and  it  is  probable  that,  in  some  cases,  our  organs  may  also  be  more  or  less  influenced  by  it." 

2.  Confervals  employed  in  medicine. — Yeast  is  referred  to  Algae  by  Kiitzing,3  who  calls 
it  Cryptococcus  Fermentum.     It  is  more  commonly,  however,  regarded  as  a  fungus,  and  as  such 


Fig.  151. 


Cryptococcus  inaqualis 
(in  aqua  calami). 


Fig.  150. 


Ulvina  myxophila 

(in  mucilage  of  quince 
seed). 


Hygrocrocis  cuprica 

(in  a  solution  of  polychrome  mixed  with 
sulphate  of  copper). 

will  be  noticed  hereafter.  (See  Fungi.)     With  this  doubtful  exception,  none  of  die  Confervals 
are  employed,  at  the  present  day,  in  medicine.     Nostoch  commune,  or  star-jelly,  of  which,  formerly, 


1  Endlicher,  Genera  Plant.  Supp.  3me  ;  Geiger's  Handb.  d.  Pharm.  2te  Aufl.  Ergangsheft,  18J3. 
a  Journ.  de  Pharmacie,  t.  xxi.  p.  583,  1835.  »  Phycologia  gene 


ralis. 
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the  most  extraordinary  superstitions  were  entertained,1  and  Conferva  rivularis,  or  crow  silk, 
recommended  by  Murray2  for  trial  in  asphyxia,  asthma,  and  phthisis,  on  account  of  its  evolving 
oxygen  in  solar  light,  have  never  been  used  in  rational  medicine. 

3.  Confervals  developed  in  pharmaceutical  and  other  liquids. — The  vesicular  and 
filamentous  plants  which  grow  in  various  chemical  solutions,3  and  to  the  naked  eye  appear 
like  gelatinous  or  cottony  masses,  are  considered  by  some  botanists  to  be  Algals.  Kiitzing  refers 
thern  to  the  genera  Cryplococcus,  Ulvina,  Hygrocrocis,  Sirocrocis,  Leptomitus,  and  Chamcenema. 

Fig.  153. 


Fig.  152. 


Sirocrocis  stibica 
(in  a  solution  of  emetic  tartar). 


Leptomitus  phosphoralus 
(in  phosphoric  acid  from  bones). 

But  these  minute  plants  are  regarded  by  some  eminent  authorities  as  the  spawn  or  mycelium 
of  various  moulds,  or,  in  other  words,  as  imperfect  mucedinous  fungi.  "It  is  true,"  says  the  Rev. 
M.  J.  Berkeley,  "  that  moulds  will  vegetate  in  fluids,  but,  as  soon  as  they  assume  their  normal 
form,  there  is  a  distinction  between  the  immerged  and  free  portion."  If,  however,  they  fruc- 
tify under  water,  which,  according  to  Kiitzing,  they  do,  their  algaceous  nature  is,  I  apprehend, 
proved. 

4.  Esculent  Confervals. — Some  few  of  the  Confervals  are  cooked  and  brought  to  table 
under  the  name  of  laver ;  but  the  amount  of  nourishment  which  they  contain  is  very  small. 
They  are  species  of  Porphyra  and  Ulva. 


1  See  the  articles  "  Nostoch,"  in  the  Diet.  Univ.  de  Mat.  Mid.  t.  iv.  p.  635,  1832;  and  "Califolium" 
in  James's  Medicinal  Dictionary,  vol.  ii. 

1  Appar.  Medicaminum,  t.  v.  p.  550,  1790.— Pliny  (Hist.  Nat.  lib.  xxvii.  cap.  45)  says  he  knew  a  labourer 
who  fell  from  the  top  of  a  tall  tree,  and  thereby  broke  nearly  every  bone  in  his  bodv,  and  who,  bein«- 
covered  with  a  river  conferva,  kept  moist  by  his  own  water,  was  cured  in  an  incredibly  short  space  <ff 
time.  He  adds,  that  the  term  conferva  is  derived  from  "  conferruminando,"  in  allusion  to  the  supposed 
consolidating  properties  of  this  plant. 

*  For  some  notices  of  these  plants,  the  reader  is  referred  to  my  paper  On  the  Microscopic  Vegetations 
developed  in  Pharmaceutical  Liquids,  in  the  Pharmaceutical  Journal,  vols.  vii.  and  viii.  1813. 
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VEGETABLES.— Nat.  Ord.  Algje. 


1.  Porphyra  laciniata,  Agardh  —  Laciniated  Purple  Laver. 


154. 


Porphyra  wnhilicalis,  Kiitzing;  Viva  urn- 
bilicalis,  Eng.  Bot. — The  fronds  are  delicately 
membranaceous,  deeply  and  irregularly  cleft 
into  several  broad  segments.  Their  colour 
is  deepish  purple,  but,  when  not  in  a  state 
of  perfection,  it  tends  to  livid  olive.  "  Under 
the  microscope,  the  whole  frond  appears  to 
be  divided  into  squares,  in  the  manner  of  a 
tessellated  pavement,  and  within  each  square 
are  four  purple  granules  or  spores,  which 
constitute  the  fructification  and  the  whole 
colouring  matter  of  the  frond"1  (see  Fig  154, 
a).  Abundant  on  all  our  shores.  This 
plant  is  pickled  with  salt,  and  sold  in  Lon- 
don as  laver.  The  London  shops  are  said  to 
be  supplied  with  it  from  the  coast  of  Devon- 
shire. When  stew^ed,  it  is  brought  to  the 
table  and  eaten  with  pepper,  butter,  or  oil, 
and  lemon  juice  or  vinegar.  Some  persons 
stew  it  with  leeks  and  onions.  It  is  gene- 
rally taken  as  a  luxury  ;  but  it  might  be  em- 
ployed with  advantage,  by  scrofulous  sub- 
jects, as  an  alterative  article  of  diet.  In  the 
absence  of  other  vegetables,  it  might  be 
valuable  as  an  antiscorbutic  to  the  crews  of 
our  whaling  vessels  cruising  in  high  latitudes, 
where  every  marine  rock  at  half-tide  abund- 
antly produces  it. 


Porphyra  laciniata. 

a.  Small  portion  of  the  frond,  showing  the  quaternate 
granules  {magnified). 

2.  Ulva  latissima,  Grevilk. — Broad  Green  Laver. 

Viva  Lactuca  var.  latissima  Lightf ;  Green  Slofce;  Oyster  Green. — The  fronds  are  bright  herba- 
ceous green,  becoming  tinged  with  brown  in  old  age  and  decay.  They  are  oblong  or  roundish, 
waved,  and  very  tender  (see  Fig.  146,/).  The  granules  are  quaternate,  and  densely  cover 
the  whole  frond.  It  is  said  to  be  used  at  table  under  the  name  of  green  laver,  being  cooked  in 
the  same  way  as  the  Porphyra  laciniata,  to  which  it  is  greatly  inferior.  It  is  rarely  taken  when 
the  latter  can  be  procured.     I  have  never  found  it  in  the  London  shops. 

Sub-order  II.   Phyce,e,  EndL — Sea  Wracks. 

Fucace.e,  Lindl.j  ApLosronEiE,  Decaisne. 

Characters. — Cellular  or  tubular  algals  propagated  by  spores  (endogenous  cells),  contained 
in  superficial,  often  bladdery  (utricles)  cells,  produced  singly  out  of  endochrome,  consisting  of  a 
simple  nucleus  clothed  by  its  proper  cellular  membrane  (epispore),  and  discharged  by  the  open- 
ing of  a  transparent  mother  cell  (perispore). 

Properties. — Similar  to  those  of  the  order  (see  ante,  p.  50).  To  this  order  several  esculent 
species  belong:  such  as  Liminaria  digitata,  called  by  the  English  sea-girdles,  by  the  Scotch 
Tangle;  and  Maria  esculenta  (Fig.  146,  e),  termed  Badderlocks,  Hen-ware,  or  Honey  ware.  These, 
as  well  as  several  other  species  of  this  order,  viz.,  Laminaria  saccharina  (Fig.  146,  <•),  and 
Halidrys  siliquosa,  have  been  already  referred  to  as  containing  mannite  (see  ante,  p.  50). 

The  only  species  used  for  medicinal  purposes  which  it  will  be  necessary  to  notice  is  Fucus 
Vesiculosus. 


1  Harvey,  Phycologia  Britannica,  vol.  l.  pi.  xcii.  1S4G. 
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3.  FUCUS  VESICULOSUS,  Linn—  COMMON  SEA  WRACK. 


Sex.  Syst.  Cryptogamia,  Algae. 
(Herba  cum  fructu,  Offic.) 


Fig.  155. 


History. — Theophrastus1  mentions  se- 
veral species  of  Algae  ($vxo$).  Fucus  vesi- 
culosa is  sometimes  termed  quercus  marina, 
bladder  fucus,  and  common  sea-ware,  kelp- 
ware,  and  Mack  tang. 
_  Botany.  Gen.  Char.  —  Frond  linear, 
either  flat,  compressed,  or  cylindrical,  dicho- 
tomous  (rarely  pinnated),  coriaceous.  Air- 
vessels  [yesiculse\  when  present  innate,  sim- 
ple. Receptacles  either  terminal  or  lateral, 
filled  with  mucus,  traversed  by  a  net-work  of 
jointed  fibres,  pierced  by  numerous  pores, 
which  communicate  with  immersed  spherical 
conceptacles,  containing  parietal  spores,  or  an- 
theridia,  or  both  {Ilarvey). 

Sp.  Char. — Frond  plane,  linear,  dichoto- 
mous,  entire  at  the  margin.  Air-vessels 
roundish-oval  in  pairs.  Receptacles  mostly 
elliptical,  terminating  the  branches  (  Greville). 

Very  variable;  but  the  varieties  pass  so 
insensibly  into  each  other  that  it  is  difficult 
to  define  them  strictly. 

Hab. — Sea-shores.  Very  common  every- 
where. 

Physical  Properties. — Its  substance  is 
thickish,  flexible,  but  very  tough.  Its  colour 
is  dark,  olivaceous,  glossy  green,  paler  at  the 
extremities,  and  becomes  black  by  drying.     Its  odour  is  strong;  its  taste  nauseous. 

Composition. — It  has  been  analyzed  by  Stackhouse,2  by  Gaultier  de  Claubry,3 
by  John,4  and  by  Fagerstrom.5  The  following  appear  to  be  its  constituents:  Cel- 
lulose, mucilage  (carrageenin),  mannite,  odorous  oil,  colouring  and  bitter  matters, 
and  various  salts. 

The  following  table  shows  the  composition  and  proportion  of  ash  of  Fucus  vesi- 
culosa of  different  localities : — 


Fucus  vesiculosus. 

a.  Upper  part  of  a  frond,  with  air  vessels  and 

receptacles. 
6.  Section  of  a  receptacle. 

c.  Conceptacle. 

d.  Filaments  and  spores,  of  which  the  con 

ceptacles  are  composed. 

e.  Filaments  which  issue  from  the  pores  on  the 

surface  of  the  frond. 


Mouth  of       Mouth  of 
the  Clyde,    the  Mersey. 

North  Sea. 

Denmark. 

Greenland. 

Mean. 

Soda 

15.23 
11.16 
8.15 
7.16 
25.10 
0.37 

2.99 

0.33 

28.16 

1.35 

15.10 
16.77 
15.19 
9.89 

4.42 

30.94 

7.69 

17.68 
5.78 
4.71 
6.89 

35  38 
0.13 

5.44 

23.71 
0.28 

9.03 

7.78 
21.65 
10.96 

3.53 

9.67 

26.34 
11.04 

17.86 

21.43 

3.31 

7.44 

25.93 

10.09 

13.94 

11.96 
12.25 
10.92 
9.53 
19.82 
0.25 
5.64 

0.95 
24.62 

4.06 

Chloride  of  sodium  .  .  . 

Iodide  of  sodium   .... 

Phosphate  of  iron  and  ) 

phosphate  of  lime     .  ) 

Per  eentnge  of  ash  (cal-  ) 

100" 

1001 

1008 

1009 

1009 

100 

16.39               13.22 

20.56 

16.22 

16.60 

1  Hist.  Plant,  lib.  iv.  cap.  vii. 

3  Ann.  Chim.  xciii.  116. 

1  Graelin,  Handb.  d.  Chem.  Bd.  ii.  S.  1354. 

s  (iodi'dieiis,  Annal.  ihr  Chemie  und  Phartn.  liv.  p.  532. 
'  Schweitzer. 


2  Diet.  Scien.  Nat.  xviii.  500. 
*  Schweiggtr's  Journ.  xiii.  404. 

1  James,  ibid. 
9  Forchhammer. 
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Chemical  Characteristics. — By  treating  the  distilled  water  of  Fucus  vesicu- 
losa with  ether,  a  semi-sola!  white  oil  is  extracted,  which  is  the  odorous  principle. 
The  aqueous  decoction  of  this  plant  is  neutral,  and  contains  in  solution  mucilage 
(see  carrageenin)  and  various  salts.  It  yields,  with  chlorine  and  starch,  faint  traces 
only  of  iodine,  sometimes  none  at  all.  But  if  alcohol  he  added,  by  which  the 
mucilage  and  a  part  of  the  sulphates  are  thrown  down,  the  alcoholic  liquor  evapo- 
rated, and  the  residue  mixed  with  potash,  then  calcined,  and  afterwards  treated 
with  hydrochloric  acid  to  disengage  hydrosulphuric  acid,  we  may  sometimes  detect 
iodine  in  the  filtered  liquor  by  the  deep  blue  colour  formed  on  the  addition  of 
starch  and  chlorine.1 

By  combustion  in  the  open  air,  this  plant  yields  the  ash  called  Jcelp;  and  by  in- 
cineration  in  a  covered  crucible  it  gives  a  charcoal,  termed  vegetable  ethiops. 

Physiological  Effects. — During  the  winter,  in  some  of  the  Scottish  islands, 
horses,  cattle,  and  sheep  are  fed  on  it.2  Its  local  action  is  detergent,  and,  perhaps, 
discutient.  Its  remote  effects  are  probably  analogous  to  those  caused  by  small 
doses  of  iodine,  modified  by  the  influence  of  salts  of  sodium  and  calcium. 

Uses. — Frictions  of  the  plant,  with  its  contained  mucilage,  were  employed,  with 
supposed  advantage,  by  Dr.  Russell,3  in  glandular  enlargements  and  other  scrofu- 
lous tumours :  the  parts  were  afterwards  washed  with  sea  water.  He  also  gave 
internally  the  expressed  juice  of  the  vesicles  in  glandular  affections.4 

JETHIOPS  VEGETABIL1S;  Vegetable  Ethiops.— This  is  prepared  by  incinerating 
Fucus  vesiculosus  in  a  covered  crucible.  It  is  composed  of  charcoal  and  various 
salts  (see  supra).  When  hydrochloric  acid  is  added  to  it,  traces  of  sulphuretted 
hydrogen  are  frequently  evolved.  By  digesting  the  ethiops  in  water,  and  testing 
the  solution  with  nitric  acid  and  starch,  I  have  sometimes  failed  to  obtain  the  blue 
colour  indicative  of  the  presence  of  iodine.  It  has  been  exhibited  in  bronchocele 
and  scrofulous  maladies.  Dr.  Russell5  says  it  far  exceeds  burnt  sponge  in  virtue. 
It  has  been  employed  also  as  a  dentifrice.  The  dose  of  it  is  from  ten  grains  to 
two  drachms. 

Sub-order  III.    Floride^e,  Eadl. — Eose-Tangles. 

Ceramiace;e,  Lindl.;  Choristosporeje,  Decaisne. 

Characters. — Cellular  or  tubular  algals  propagated  by  thecae  [favella  vel  favellidia,  coccidia 
vel  keraniidiu),  composed  of  granules  [spores?]  contained  within  a  cellular  or  gelatinous  peri- 
sporangium;  and  by  sphserospores  (or  tetraspores) ,  composed  of  four  (or  three)  spores  in  a  trans- 
parent perispore. 

Properties. — Several  species  of  this  sub-order  are  esculent.  They  owe  this  property  to  the 
mucilage,  starch,  mannite,  and  perhaps  a  little  albumen,  which  they  contain.  Besides  the 
species  presently  to  be  described,  Iridaa  edulis  (Fig.  146,  d)  and  Rhodomenia  palmata  (Fig.  146, 
a),  which  is  cried  about  the  streets  of  Edinburgh  under  the  name  of  dulse,  may  be  mentioned 
as  illustrative  examples  of  esculent  species. 

4.  CHONDRUS  CRISPUS,  Grev  —  CARRAGEEN  OR 
IRISH  MOSS. 

Sear.  Syst.    Cryptogamia,  Algae. 
(Planta,  Offic.) 

Synonymes. —  Chondrus  polymorphic,  Lamour;  Sphserococcus  crispus,  Agardh; 
curled  chondrus  (chondrus,  from  ^oi/opoj,  cartilage). 

History. —  Carrageen,  Irish,  or  pearl  moss,  was  introduced  into  medicine  by 
Mr.  Todhunter,  of  Dublin.6 

Botany.  Gen.  Char.  —  Frond  cartilaginous,  nerveless,  compressed  or  flat, 
flabelliform,  dichotomously  cleft:  formed  internally  of  three  strata;  the  inner,  of 

•  Guibourt,  Hist,  des  Drog.  4me  ed.  ii   46.  a  Greville,  Algcc  Brit.  xx. 

a  Dissertation  on  the  Use  of  Sea  Water,  5th  ed.  1709,  pp.  41  and  44.  4  Op.  cit.  p.  <J9. 

»  Op.  cit.  p.  98. 

6  Reece's  Monthly  Gazette  of  Health,  Jan.  1831. 
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densely-packed  longitudinal  fibres;  the  medial,  of  small  roundish  cells;  the  outer, 
of  vertical,  coloured,  moniliform  filaments.  Fructification :  1,  prominent  tubercles 
(nemathecia)  composed  of  radiating  filaments,  whose  lower  articulations  are  at 
length  dissolved  into  spores  (?) ;  2,  tetraspores  collected  into  sori,  immersed  in  the 
substance  of  the  frond  (Harvey). 

Sp.  Char. — Frond  stipitate,  thickish,  cartilaginous,  flat  or  curled,  segments 
wedge-shaped,  very  variable  in  breadth;  apices  truncate,  submarginate,  or  cloven: 
axils  obtuse;  sori  elliptical  or  oblong,  concave  on  one  side  [Harvey).  Fronds 
from  2  or  3  to  10  or  12  inches  long:  their  substance  cartilaginous,  in  some  varieties 
approaching  to  horny,  flexible  and  tough;  their  colour  deep,  purple-brown,  often 
tinged  with  purplish-red,  paler  at  the  summit,  becoming  greenish,  and  at  length 
white  in  decay. 

This,  says  Dr.  Greville,  is  the  Proteus  of  marine  Algae.  The  varieties  are  in- 
numerable, and  pass  into  one  another  so  insensibly  that  it  is  almost  impossible  to 
define  them. 

Mr.  J).  Turner1  enumerates  the  following  varieties: — 

3.     virens ;      frond     submembranaceous, 


branches  dilated  upwards,  flattish,  extreme 
segments  long  and  acuminated. 

y.  slellatus ;  frond  submembranaceous, 
branches  dilated  upwards,  divided  at  their 
apices  into  very  numerous  clustered  short 
lacini.p. 

X.  equalis ;  frond  cartilaginous,  thick,  all 
the  branches  equal,  linear,  the  extreme  seg- 
ments obtuse. 

i.  Jiliformis ;  frond  cartilaginous,  subcylin- 
drical,  branches  nearly  linear,  apices  long 
and  acuminated. 

£.  patens;  fronds  subcartilaginous,  chan- 
nelled on  one  side,  dichotomous,  angles  of 
the  dichotomies  patent. 

».  lacerus ;  frond  cartilaginous,  compressed, 
apices  very  narrow,  elongated,  branched. 

6.  sarniensis  ;  frond  between  coriaceous 
and  cartilaginous,  branches  slightly  chan- 
nelled on  one  side,  dilated  upwards,  apices 
rounded  and  emarginate. 

i.  planus;  frond  subcoriaceous,  flat,  wide, 
branches  linear,  apices  obtuse. 

jt.  geniculatus ;  frond  cartilaginous,  com- 
pressed, branches  nearly  linear,  tubercles 
subglobose,  black,  frond  bent,  and  often 
broken  at  the  tubercles. 

According  to  Ormancey,2  carrageen  is  a 
zoophyte  which  he  proposes  to  call  Jlnti- 
patltes  polymorphus.  Unlike  the  fuci,  he  says, 
it  has  no  canal,  nerves,  or  roots;  but,  like 
the  zoophytes,  it  has  voluntary  motion  of 
tentacular  sensibility,  and  two  distinct  bodies, 
one  secreted  by  the  other,  simulating  a 
plant. 


Fig.  156. 


Chondrus  crispus. 

1.  Plant  with  sori  (natural  size). 

2.  Segment  with  sorus. 

3.  A  segment  and  sorus  vertically  divided. 

4.  Seeds  or  spores. 

5.  Tetraspores  from  the  sorus  (magnified). 


Hab. — On  rocks  and  stones  on  the  sea-coast;  very  common. — Perennial:  spring. 

Preparation. — For  dietetical  and  medicinal  uses,  it  is  collected  on  the  west 
coasts  of  Ireland  (especially  in  Clare),  likewise,  according  to  Kohl,3  in  Antrim ; 
washed,  bleached  (by  exposure  to  the  sun),  and  dried. 

In  Ireland,  it  is  sometimes  employed  by  painters  and  plasterers  as  a  substitute 
for  size. 


«  Fuci;  or.  Figures  and  Descriptions  of  the  Plants  re/erred  by  botanists  to  the  genus  Fucus.  Lond 
1808-12,4lo.  ' 

a  Journal  de  Pharmacie  et  de  Chimie,  3me  ser.  t.  xii.  p.  265,  1847.  »  Ireland,  p.  247. 
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157. 


Chondrus  crispus. 


Along  with   Chondrus  crispus,  other  allied  species,  especially  Ch.  mamillosus, 
are  sometimes  collected  (see  Fig.  158). 

Physical  Properties.— The  carrageen  or  Irish  moss  of  commerce  (mmcm 
carragenicus)  consists  of  fronds,  which  are  usually  from  two  to  three  or  four  inches 

long,  dry,  crisp,  mostly  yellowish  or 
dirty  white,  but  intermixed  with  pur- 
plish red  portions,  inodorous,  or  nearly 
so,  with  a  mucilaginous  taste.  The 
frond  is  formed  internally  of  three 
strata;  the  inner,  of  densely-packed 
longitudinal  fibres;  the  medial,  of  small 
roundish  cells;  the  outer,  of  vertical, 
coloured,  moniliform  filaments.1 

In  warm  water,  the  dried  commercial 
frond    swells    up,    and,   when    boiled, 
almost  entirely  dissolves.     If  the  swol- 
len   and    partially-dissolved    frond   be 
examined  by  the  microscope,  it  is  seen 
to  consist   of  very  minute,    somewhat 
fusiform  cohering  cells.     A  calcareous 
meshy    crust    (consisting     of    various 
species  of  Flustra)  is  frequently  found 
on  the  frond. 
Chondrus  mamillosus   is  found  in  commercial 
carrageen.     Some   samples   I  found  to  be  princi- 
pally composed  of  this  species.2     The  frond  of  this 
plant  is  more  or  less  channelled;  but  the  species 
is  best  distinguished  by  the  fructification;  in  Ch. 
crispus  the  subhemispherical  capsules  are  imbedded 
in  the  disk  of  the  frond,  producing  a  depression  on 
the  opposite  side  (see  Fig.  156);  in  Ch.  mamil- 
losus, the  spherical  capsules  are  scattered  over  the 
disk  of  the  frond,  and  are  supported  on  little  short 
stalks  (Fig.  158). 

Composition. — It  has  been  analyzed  by  Her- 
berger3  and  by  Feuchtwanger.4 


a.  Transverse  section  of  the  frond    \ 
B.  Longitudinal  section  of  the  frond' 

a,  a.  Outer  strata. 

b,  b.  Medial  strata. 

c,  Inner  stratum. 


both 
magnified. 


Fig.  158. 


Chondrus  mamillosus. 

Portion  of  the  channelled  frond  bearing 
the  pedicellate  capsules. 


Feuchtwanger. 
Jellv  5  Pect'n  [carrageenin]  (a  large  portion). 

'   '  '  '  (  Starch. 
Oxalate  of  lime. 

Compounds  of  sulphur,  chlorine,  and  bromine. 
No  fungic,  boletic,  or  lichenic  acids. 


Herberger. 

Vegetable  jelly  [carrageenin] 79.1 

Mucus 9  5 

Two  resins 0.7 

Fatty  matter  and  free  acids traces 

Chlorides  of  sodium  and  magnesium 2.0 

Fibre,  water,  and  loss 8.7 

No  traces  of  iodine  or  bromine  could  be  re- 
cognized.   

100.0 

Subsequently,  iodine  has  been  detected  in  it  by  Sarphati,5  and  both  iodine  and 
bromine  by  Grosse.0     (For  the  composition  of  the  ashes,  see  p.  51.) 

Carrageenin. — The  mucilaginous  constituent  of  carrageen  moss  is  termed  by  some  writers 
vegetable  jelly,  or  vegetable  mucilage,  by  others  pectin.  It  appears  to  me  to  be  a  peculiar  modifica- 
tion of  mucilage,  and  I  shall,  therefore,  call  it  carrageenin.  It  is  soluble  in  boiling  water,  and 
its  solution  forms  a  precipitate  with  diacetate  of  lead  and  silicate  of  potash,  and,  if  sufficiently 
concentrated,  gelatinizes  on  cooling.  Carrageenin  is  distinguished  from  ordinary  gum  by  its 
aqueous  solution  not  producing  a  precipitate  on  the  addition  of  alcohol;  from  starch,  by  its  not 
assuming  a  blue  colour  with  tincture  of  iodine;   from  animal  jelly,  by  tincture  of  nut-galls  caus- 


1  Phycologia  Britannica,  vol   i.  pi.  lxiii.  Lond.  1816. 

2  See.  also,  Henschel  in  Dierbach,  Die  neuesten  Entdeck.  in  d.  Mat.  Med.  Bd.  ii.  S.  270,  1813. 

3  Buchner'a  Repertorium,  Bd.  xlix.  S.  200,  1834. 

*  American  Journal  of  Sciences  and  Arts,  xxvi.  *  Commentauo  de  Iodio,  Lugd.  Bat.  1835. 

6  Pharmaceutisches  Central  Blattfur  1839,  S.  159. 
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ing  no  precipitate;1  from  pectin,  by  acetate  of  lead  not  throwing  clown  anything,  as  well  as  by 
no  mucic  acid  being  formed  by  the  action  of  nitric  acid. 

According  to  Schmidt,2  the  cell-walls  of  carrageen  do  not  essentially  differ  from  the  contents 
of  the  cells;  for,  when  the  plant  is  boiled  in  water,  the  whole  swells  up  and  forms  a  mucilage, 
which  may  be  expressed  through  a  linen  cloth,  leaving  behind  the  Flustrae  and  small  crusta- 
ceans with  which  this  alga  is  covered.  By  digestion  for  a  short  time  with  dilute  sulphuric 
acid  in  a  water-bath,  the  whole  plant  is  converted  into  sugar  and  gum. 

The  composition  of  carrageenin  dried  at  212°  F.,  according  to  Schmidt,  is  represented  by  the 
formula  Cl2H,0O'°;  so  that  it  appears  to  be  identical  with  starch  and  sugar.  Mulder,3  how- 
ever, represents  it  by  the  formula  C24H19019. 

Chemical  Characteristics. — The  presence  of  carrageenin  in  the  decoction  is 
demonstrated  by  the  tests  before  enumerated.  No  iodine  is  recognizable  by  nitric 
acid  and  starch.  Oxalate  of  ammonia  detects  lime  (or  calcium)  in  solution,  while 
nitrate  of  silver  points  out  the  presence  of  chlorine.  Guibourt4  could  recognize 
neither  sugar  nor  magnesia. 

Physiological  Effects. — Carrageen  moss  is  nutritive  :  its  mucilaginous  mat- 
ter acts  as  an  element  of  respiration  (see  ante,  vol.  i.  p.  116),  while  its  inorganic  con- 
stituents (phosphate  of  lime,  potash,  salts,  &c.)  may  also  serve  some  useful  purpose 
in  the  animal  economy.     It  is  generally  regarded  as  being  readily  digestible. 

Medicinally,  it  is  emollient  and  demulcent  (see  ante,  vol.  i.  pp.  207-8). 

Uses. — It  is  a  popular  remedy  for  pulmonary  complaints  (especially  those  of  a 
phthisical  character),  chronic  diarrhoea  and  dysentery,  scrofula,  rickets,  enlarged 
mesenteric  glands,  irritation  of  bladder  and  kidneys,  &c.  As  a  culinary  article,  it 
has  been  employed  as  a  substitute  for  animal  jelly,  in  the  preparation  of  blanc- 
mange, jellies,  white  soup,  &c.  A  thick  mucilage  of  carrageen  scented  with  some 
prepared  spirit  is  sold  as  bandoline,  fixature,  or  clysphitique,  for  stiffening  the  hair 
and  keeping  it  in  form. 

Administration. — It  is  usually  exhibited  in  the  form  of  decoction  or  jelly.  It 
has  also  been  employed  in  combination  with  chocolate  or  cocoa. 

1.  DECOCTUM  CHONDRI;  Decoction  of  Carrageen  or  Irish  3foss.— Macerate  half 
an  ounce  of  carrageen  in  cold  or  warm  water,  during  ten  minutes;  then  boil  in 
three  pints  of  water  for  a  quarter  of  an  hour.  Strain  through  linen.  When  pro- 
perly flavoured,  it  may  be  used  as  a  timn  or  common  drink.  By  doubling  the 
quantity  of  carrageen,  a  mucilage  [mucilago  chondri)  is  procured.  Milk  may  be 
substituted  for  water  when  the  decoction  is  required  to  be  very  nutritious.  A  pre- 
paration of  this  kind  has  been  called  lac  analepticum.  Sugar,  lemon-juice,  tincture 
of  orange-peel,  essence  of  lemon,  or  other  aroinatics,  as  cinnamon  or  nutmeg,  may 
be  employed  as  flavouring  ingredients. 

I  GELATINA  CIIONDRI;  Carrageen  Jelly.— This  may  be  prepared  by  adding  sugar 
to  the  strained  decoction  and  boiling  down  until  the  liquid  is  sufficiently  concentrated 
to  gelatinize  on  cooling;  or  by  employing  a  larger  quantity  of  carrageen.  If  milk 
be  substituted  for  water,  carrageen  blanc-mange  is  obtained.  Sugar  and  other  fla- 
vouring ingredients  may  be  employed,  as  above  mentioned. 

I  PASTA  CACAO  CUM  CHONDRO;  Pasta  Cacao  cum  Lichene  Carragheno,  Ph.  Dan.; 
Carrageen  Cocoa. — The  Danish  pharmacopoeia  gives  the  following  directions  for 
its  preparation :  Roasted  and  decorticated  Cacao  Seeds  reduced  to  a  very  subtile 
mass  in  a  warm  iron  mortar;  Powdered  White  Sugar,  of  each  Ibij;  Powdered  Car- 
rageen ^iij.  Mix,  and  form  into  quadrangular  sticks.  Clarus  and  Radius5  direct 
carrageen,  or  white  chocolate,  to  be  prepared  as  follows:  Cocoa  Paste  giv;  Powdered 
Carrageen  £vj;  White  Sugar  giv;  Flour  q.  s.  (gvj).  Mix. — These  pastes  are  to 
be  used  like  common  cocoa  or  chocolate. 


'  Berlin.  Jahrb.  xxxiv   Abth.  i.  1894.  a  Ann.  der  Chemie  u.  Pharm.  Bd.  li.  S.  29,  1844. 

3  Pharmaceutisches  Central  Blatt  fur  1638,  S.  ?00;  and  The  Chemistry  of  Animal  and  Vegetable  Phy. 
tiology,  by  Fromberg  and  Johnston,  Part  ii.  p.  239. 

*  Journ.  ite  ('him.  Mid.  viii.  6G3. 

•  Dierbacb,  Die  neuesten  Entdeck.  in  d.  Mat.  Med.  Bd.  ii.  S.27C,  1843. 
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5.  PLOCARIA  CANDIDA,  i\fe-CEYLON  MOSS. 

Sex.  Syst.     Cryptogamia,  Algoe. 
(Planta,  Offic.) 

Synonymes. —  Gracilaria  lichenoides,  Greville;  Sphserococcus  lichenoides, 
Agardh;  Gigartina  lichenoides,  Lamouroux;  Fucus  lichenoides,  Turner;  Fucus 
amylaceus,  O'Shaughnessy;  Jaffna  Moss;  Edible  Moss. — According  to  Rumphius, 
it  is  called  by  the  Malays  Sajor  carang  and  Agar  agar  carang ;  at  Amboyna,  it  is 
termed  Aysan  a  and  Aytsana  (h.  e.  arhuscula  ramosa),  and  Rumeyar  waccar  ;  at  Java, 
Bulung;  at  Macassar,  Dongi  dongi;  and  at  other  places,  Lottu  lottu  and  Collocane. 

History. — It  seems  to  have  been  long  known  and  used  in  the  East.  It  has 
been  described  by  Rumphius,1  Gmelin,2  Turner,3  Nees,4  and  Agardh.5  About  the 
year  1837  it  was  introduced  into  England  by  Mr.  Previte;  and  in  the  year  1840 
public  attention  was  drawn  to  its  useful  properties  by  Messrs.  Sigmond  and  Farre.8 

Botany.  Gen.  Char. — Frond  composed  of  large  oblong-cylindrical  cells  contain- 
ing granular  endochrome,  those  of  the  surface  forming  moniliform,  densely-packed 
filaments.  Fructification  of  two  kinds:  1.  hemispherical,  poinleted  coccidia,  con- 
taining a  glomerule  of  oblong  spores  on  a  central  placenta,  within  a  pericarp  of 
moniliform,  densely  crowded  filaments;  2.  oblong  tetraspores  imbedded  in  cells  of 
the  surface  (Endlicher). 

Sp.  Char Frond  cartilaginous,  cylindri- 

Fig.  159.  cal,  filiform,  much  and  irregularly  branched; 

branches  smooth,  spreading,  acute,  some- 
what fastigiate.    Coccidia  sessile,  scattered. 

Rumpbius  mentions  four  kinds  of  M%a  coral- 
hides,  which  he  distinguishes  as  the  prima,  secunda, 
tertia,  and  quarta  ;  and  he  has  figured  three  kinds. 
Nees  figures  two  plants — one  fertile,  the  other 
sterile.  Turner  notices  two  varieties:  jS  edulis  is 
a  smaller  variety,  and  has  a  remarkably  flexuose 
frond,  more  thin  and  less  branched  than  a :  its 
colour  is  quite  white. 

Hab. — Ceylon,  at  Jaffnapatam;  the 
islands  of  the  Indian  Archipelago. 

Commerce. — It  is  exported  to  China  by 
the  islands  of  the  Indian  Archipelago. 
Mr.  Crawfurd7  says  that  it  forms  a  portion 
of  the  cargoes  of  all  the  junks;  the  price 
on  the  spot  where  it  is  collected  seldom 
exceeding  from  5s.  8d.  to  7s.  6f  d.  percwt. 
The  Chinese  use  it  in  the  form  of  jelly  with 
sugar,  as  a  sweetmeat,  and  apply  it  in  the 
arts  as  an  excellent  paste.  The  gummy 
matter  which  they  employ  for  covering 
lanterns,  varnishing  paper,  &c,  is  made 
chiefly,  if  not  entirely,  from  it. 

Physical  Properties. — Ceylon  moss 
is  in  whitish  or  yellowish-white  ramifying 
filaments  of  several  inches  in  length.  At 
the  base  the  largest  fibres  do  not  exceed  in 
thickness  a  crowquill;  the  smallest  fibres 
are  about  as  thick  as  fine  sewing  thread. 
To  the  naked  eye  the  filaments  appear  al- 


Phcaria  Candida. 

Plocaria  Candida  (nat.  size). 

Variety  Q.  edulis. 

Part  of  frond  with  the  coccidia  (magnified). 

Section  of  coccidium. 

Spores. 


1  Herb.  Amboin,  Pars  vi.  lib.  xi.  cap.  lvi.  p.  131;  Alga  eoralloides,  tab.  lixvi    1750 

a  Hist.  Fucorum,  p.  113,  176S.  3  Fuci,  vol.  ii.  p.  124. 

4  Hort.  physic.  Berol.  42,  t.  vi.  s  Syst.  Algarum,  p.  233. 

8  The  Ceylon  Moss,  Lond.  1840.  '  History  of  the  Indian  Archipelago,  vol.  iii.  p.  44f,   1820. 
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most  cylindrical  and  filiform;  but,  when  examined  by  a  microscope,  they  appear 
shrivelled  and  wrinkled.  The  branchings  are  sometimes  dichotomous,  at  other 
times  irregular.  Dr.  Farre  states  that  in  a  bale  opened  at  Mr.  Battley's,  about  ^th 
appeared  to  bear  fructification.  The  tubercles  (coccidia)  are  inconspicuous  when 
dry,  but  when  moist,  are  readily  seen.  They  are  hemispherical,  about  the  size  of 
i  poppy-seed,  and  contain,  according  to  Rumphius,  a  mass  of  minute,  oblong,  dark 
red  spores.  The  consistence  of  Ceylon  moss  is  cartilaginous.  Its  flavour  is  that  of 
sea-weed,  with  a  feebly  saline  taste. 

Composition. — This  algal  has  been  examined  chemically,  in  1834,  by  Dr. 
O'Shaughnessy;1  in  1842,  by  Guibourt;3  and  in  1843,  by  Wonneberg  and  Kreyssig,3 
by  Bley,4  and  by  Riegel.5 


O'Shaughnessy'' s  Analysis. 

Vegetable  jelly 54.50 

True  starch 15 

I. igneous  fibre 18 

Gum 4 

Wax a  trace 

Sulphate  and   muriate    of 

soda 6.50 

Sulphate  and  phosphate  of 

lime 1 

Iron     a  trace 

99 
Assume  the  traces  of  the 
wax  and   iron,  and  the 
loss,  at 1 

Total 100 


Bley's  Analysis. 

Pectin 37.5 

Lichen 3.85 

Ligneous  fibre 16.08 

Gum 1.2 

Albumen 0.9 

Fatty  matters 19.95 

Lichenic  acid 0.05 

Chloride  of  calcium 0.20 

Chloride  of  sodium 1.72 

Water     18.5 

99.95 
The  ashes  of  the  ligneous  fibre 
contained  chloride  of  sodium, 
sulphates  of  lime  and  of  mag 
nesia,  carbonates  of  lime  and 
magnesia,  oxide  of  iron,  silica, 
and  iodic  salt. 


Riegel' s  Analysis. 

Soluble  gelatine 78.5 

Starch 6.0 

Starchy  skeleton 12.1 

Resin     0.63 

Chloride  of  sodium  ....  1.85 
Chloride  of  magnesium  .  .  0.54 
Sulphate  of  soda 0.38 


100.00 
The  ashes  of  the   skeleton   con- 
tained sulphate  of  lime,  phos- 
phate of  lime,  and  magnesia. 


1.  Mucilaginous  matter  (Carrageenin?) ;  Vegetable  Jelly;  Pectin;  Soluble  gelatine. — The 
mucilaginous  or  gelatinizing  principle  of  Ceylon  moss  appears  to  me  to  agree  very  closely,  if 
indeed  it  be  not  identical,  with  carrageenin.     It  has  not  hitherto  been  analyzed. 

2.  Starchy  matter. — This  resides  chiefly  in  the  cortical  portion  of  the  algal.  But  the  in- 
ternal cell-walls  become  deeply  stained  purplish  brown  on  the  addition  of  iodine,  as  if  they 
were  composed  of  a  starchy  substance  (starchy  skeleton). 

Chemical  Characteristics. — By  moistening  Ceylon  moss  with  a  weak  solution 
of  ioduretted  iodide  of  potassium,  the  plant  acquires  a  purplish-brown  or  red  colour; 
the  younger  and  more  delicate  fibres  becoming  almost  black.  The  change  of  colour 
is  most  intense  in  the  cortical  portion,  but  the  internal  cell- walls  also  become  stained. 
By  digestion  in  warm  water,  the  plant  softens  and  swells  up.  By  boiling  it  in  water, 
and  then  compressing  and  rubbing  it  gently  between  two  plates  of  glass,  the  larger 
spheroidal  cells  are  readily  separated  from  each  other :  they  are  stained  purplish- 
brown  by  iodine.  The  aqueous  decoction  is  mucilaginous,  and  when  sufficiently 
concentrated,  gelatinizes  on  cooling.  Iodine  colours  it  a  dull  or  purplish  brown,  and 
gives  an  intense  dark  purplish  colour  to  the  undissolved  residue  of  the  plant.  If 
the  plant  be  immersed  in  diluted  hydrochloric  acid,  slight  effervescence  occurs, 
owing  to  the  escape  of  carbonic  acid  evolved  by  the  action  of  the  hydrochloric  acid 
on  carbonate  of  lime. 

Physiological  Effects. — These  are  similar  to  those  of  Chondrus  crispus  (see 
ante,  p.  59).  Ceylon  moss,  therefore,  may  be  denominated  nutritive  (chiefly  as 
an  element  of  respiration,  see  vol.  i.  p.  116),  emollient,  and  demulcent.  By  the  con- 
tinued use  of  it  at  the  table,  the  saline  constituents  of  the  plant  would  not  be  without 
some  influence  on  the  system. 

Uses. — In  the  form  of  decoction  or  jelly,  it  is  employed  as  a  light  and  readily 
digestible  article  of  food  for  invalids  and  children.  The  residue  of  the  decoction  is 
not  devoid  of  nutritive  matter,  and  might  be  served  and  eaten  like  cabbage  or  leo-u- 
minous  substances;  especially  when  the  alterative  influence  of  the  saline  constituents 
is  desired.     The  decoction  or  jelly  of  Ceylon  moss  may  be  employed  in  irritation  of 


1  Sigmond  and  Farre,  The  Ceylon  Moss,  p.  74,  1840. 
3  Journ.  de  Chtmie.  Mid.  t.  viii.  2ude  ser.  p.  368,  1842. 
3  I'lutrmaceutisches  Central  Blattfur  1843,  p.  25'J. 
*  Ibidem,  p.  409. 


1  Ibidem. 
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the  mucous  surfaces,  and  in  phthisis.     It  is  not  apt  to  occasion  thirst,  sickness, 
flatulence,  heartburn,  acidity,  or  diarrhoea. 

Administration. — It  may  be  administered  in  the  form  of  decoction  or  jelly. 
Dr.  O'Shaughnessy  recommends  that  it  should  be  steeped  for  a  few  hours  in  cold 
rain  water,  as  the  first  step  to  its  preparation :  this  removes  a  large  portion  of  the 
sulphate  of  soda.  It  should  then  be  dried  by  the  sun's  rays,  and  ground  to  a  fine 
powder;  for  cutting  or  pounding,  however  diligently  performed,  still  leaves  the  amy- 
laceous matter  so  mechanically  protected  that  the  boiling  may  be  prolonged  for  hours 
without  extracting  the  starch.  This  grinding  process,  however,  is  seldom  employed, 
the  prepared  plant  being  merely  cut  into  very  small  pieces. 

1.  DECOCTUM  PLOCARLE  CANDIDA;  Decoction  of  Ceylon  Moss.— This  is  prepared 
by  boiling  the  prepared  moss  in  water,  milk,  or  whey.  One  drachm  of  the  plant 
will  give  a  mucilaginous  quality  to  eight  ounces  of  water.  Milk,  sugar,  orange  or 
lemon  juice  and  peel,  wine,  cinnamon,  or  other  aromatics,  may  be  used  to  commu- 
nicate flavour.     This  decoction  may  be  taken  ad  libitum. 

2.  GELATINA  PLOCARLE  CANDIDA;  Jelly  of  Ceylon  Moss.— Mr.  Previte's  directions 
for  its  preparation  are  the  following :  Boil  half  an  ounce  of  the  prepared  moss  in 
a  quart  of  boiling  water  for  twenty-five  minutes,  or  until  a  spoonful  of  the  liquid 
forms  into  a  firm  jelly  within  two  or  three  minutes  after  it  is  removed  from  the  boiler. 
Flavour  with  wine,  a  little  cinnamon,  lemon  or  orange  juice  and  peel,  and  sweeten 
according  to  taste.  Boil  the  whole  for  five  minutes,  and  pass  it  two  or  three  times 
through  a  jelly-bag  or  doubled  muslin.  Leave  it  undisturbed,  and  it  will  become  a 
firm  jelly  in  ten  minutes.  If  it  be  required  perfectly  clear  for  table  use,  add  the 
white  of  two  eggs  beaten  up  into  a  whip  before  the  second  boiling,  and  allow  it  to 
stand  for  a  few  minutes  away  from  the  fire,  with  some  hot  coals  on  the  top  of  the 
boiler.  When  clear,  pass  it  through  the  jelly-bag,  and  leave  it  to  congeal.  Should 
the  jelly  be  required  particularly  firm,  add  an  ounce  of  moss  to  the  quart  of  water. 


6.  PLOCARIA  HELMINTHOCORTON,  £«rf/.-CORSICAN 

MOSS. 

Sex.  Syst.  Cryptogamia  Algee. 
(Planta,  Offic.) 

History. — This  plant  has  been  in  use  for  several  centuries  among  the  natives  of 
Corsica,  as  a  remedy  for  intestinal  worms.     In  1756,  Vaucher  sent  it  to  Paris.1 

Botany. — Gen.  Char. — See  Plocaria  Candida,  p.  60. 

Sp.  Char. — Frond  cartilaginous,  terete,  tufted,  entangled.  Stem  filiform,  creep- 
ing; branches  setaceous,  somewhat  dichotomous,  marked  indistinctly  with  transverse 
streaks. 

Hab. — The  Mediterranean  Sea,  on  the  shores  of  Corsica. 

Physical  Properties. — Under  the  name  of  Corsican  moss,  is  sold  in  the  shops 
a  mixture  of  various  marine  vegetables  and  animals.  The  essential,  though  usually 
smaller,  part  of  the  mixture  is  the  Plocaria  Helminthocorton;  the  remainder  con- 
sists of  Corallines,  Sertularias,  and  Ceramiums,  to  the  number  of  twenty  species.2 
Lamouroux  states  he  found  the  remains  of  eighty  species  of  marine  plants.3  (See 
also  T.  C  Martius.)* 

The  structure  of  the  frond  of  Plocaria  Helminthocorton  is  "  very  peculiar,  being 
exceedingly  lax  and  cellular,  with  a  consistence  similar  to  that  of  the  stems  and 
leaf-stalks  of  some  aquatic  herbaceous  phsenogamous  plants,  and  having  the  appear- 
ance of  articulations  which  do  not  actually  exist."5     The  fructification  is  scarcely 

1  J.  P.  Schwendimann,  in  Snhlegel's  Thesaurus  Mat.  Med.  t.  iii.  p.  181. 

*  De  Candolle,  Essai  sur  les  Propriety  Mid.  p.  348,  2d  ed. 

»  Fee,  Cours  d'Hist.  Nat.  i.  147.  «  Grundriss  d.  Pharmakog.  12 

4  Greville,  Alga  Brit.  p.  146. 
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Fig.  160. 


ever  seen.     The  plant  has  a  reddish-gray  colour  externally,  hut  is  whitish  inter 
nally.     Its  odour  strong,  marine,  and  disagreeable :  its  taste  is  saline. 

Composition. — Bouvier1  obtained  from 
100  parts  of  Corsican  moss,  vegetable  jelly 
[mucilage?  carragecnin  ?]  60.2;  vegetable 
fibre,  11.0;  chloride  of  sodium,  9.2;  sul- 
phate, of  lime,  11.2;  carbonate  of  lime,  7.5; 
iron,  manganese,  silica,  and  phosphate  of 
lime,  1.7.  Straub2and  Gaultier  de  Claubry3 
have  subsequently  detected  iodine,  but  the 
quantity  is  small. 

Chemical  Characteristics. — Corsican 
moss  effervesces  with  acids,  owing  to  the 
carbonate  of  lime  which  it  contains.  The 
brown  watery  infusion  is  deepened  in  colour 
by  sesquichloride  of  iron,  and  lets  fall  some 
brown  flocculi.  Tincture  of  galls  does  not 
alter  it.  Nitric  acid  and  starch  give  no 
indication  of  iodine. 

Physiological  Effects.  —  Its  effects 
are  not  very  obvious.  The  vegetable  jelly 
(mucilage)  must  render  it  somewhat  nutri- 
tive; the  iodine  and  saline  matters  altera- 
tive. Mr.  Farr4  says  that,  after  using  the 
decoction  for  six  or  seven  days,  it  acts  as  a  diuretic  and  diaphoretic,  and  occasionally 
produces  nausea  and  giddiness :  after  some  time  the  stools  become  darker,  present 
greenish  specks,  and  are  sometimes  slimy. 

Uses. — It  has  been  principally  celebrated  as  an  anthelmintic  against  the  large 
round  worm  (Ascaris  lumbricoides).  Bremser5  ascribes  its  efficacy  to  chloride  of 
sodium. 

In  1822,  Mr.  Farr  brought  it  forward  as  a  remedy  for  cancer.  He  was  led  to 
try  it  from  the  circumstance  of  Napoleon  Bonaparte  having  stated  to  Barry  O'Meara 
that  it  was  used  in  Corsica  for  dispersing  tumours.  Experience  does  not  warrant 
us  in  ascribing  any  benefit  to  its  employment  in  this  disease. 

Administration. — In  powder,  it  is  given  in  doses  of  a  scruple  to  two  drachms, 
mixed  with  honey  or  sugar ;  but  the  more  usual  mode  of  exhibiting  it  is  in  the 
form  of  decoction,  prepared  by  boiling  from  four  to  six  drachms  of  it  in  a  pint  of 
water;  of  this  the  dose  is  a  wineglassful  three  times  daily. 


Plocaria  Helminthocorton. 

a.  The  plant  (natural  size). 

6.  A  small  stony  coral  attached  to  the  thallus, 

and  which  may  be  readily  mistaken  for 

the  fructification. 
c.  The  same,  broken  and  magnified  to  show  the 

pores. 


Order  II.  LICHENES,  Juss.— LICHENS. 

LlCHENALES,  Lifld. 

CiiArtACTEns. — Perenniul,  aerial  thallogens,  nourished  through  their  whole  surface  by  the 
medium  in  which  they  vegetate  ;  always  constituting  a  thallus,  crust,  or  frond  (rcceptaculum  uni- 
versale ;  blastema)  formed  of  a  cortical  and  a  medullary  layer,  of  which  the  former  is  simply 
cellular,  the  latter  cellular  and  filamentous.  Apothecia  (fructus)  consisting  of  a  receptacle  and  a 
proligerous  layer  {lamina  proligera)  composed  of  spores  (spora)  naked  or  enclosed  in  spore-cases 
(asri ;  thecer),  united  to  form  a  nucleus  or  disposed  on  a  disk  (discus). 

Properties. — The  tissue  of  lichens  consists  of  cellulose.  Many  of  them  contain  amylaceous 
matters  (lichenin  or  feculoid,  and  inulin)  and  their  congeners  gum  and  sugar,  which  render  them 
nutritive,  emollient,  and  demulcent.  Bitter  principles  (cetraric  add;  picrolichenin)  are  sometimes 
found  in  lichens:  these  confer  slight  tonic  properties.  Colouring  matters  (thallochlor,chrysophanic 
acid,  &o.)  are  frequently  present.  Colorific  principles  (orcellic,  erythric,  lecanoric,  and  other  acids), 
or  principles  which,  under  the  combined   influence  of  ammonia  and  oxygen,  form  colouring 


«  Ann.  de  Chim.  ix.  83,  1791. 

«  Gilbert's  Ann.  lid.  lxvi.  S.  212.  »  Ann.  de  Chim.  xciii.  134. 

4  A  Treatise  explanatory  of  a  Method  whereby  occult  Cancers  may  be  cured,  2d  ed.  1825. 

»  Sur  les  Vers  Intestin.  414. 
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matters  (orceins,  &c),  render  some  of  the  lichens  valuable  in  the  arts.  Besides  the  before-mcn- 
tioned  bodies,  several  other  vegetable  acids  (as  the  tartaric,  oxalic,  tannic,  and  lichestearic)  are 
found  in  the  lichens.  The  oxalic  acid  is  found  in  combination  with  lime:  one  lichen  (Vario- 
lar ia  fa  ginea)  contains  47  per  cent,  of  calcareous  oxalate.  The  ashes  of  the  lichens  constitute 
about  8  per  cent,  of  the  dried  plants,  and  consist  principally  of  the  earths  :  the  ashes  of  lichens 
growing  on  siliceous  rocks  contain  more  silica  than  those  of  lichens  growing  in  other  situations. 
It  is  deserving  of  especial  notice  that  not  a  single  poisonous  lichen  is  known. 

The  lichens  which  I  shall  have  to  notice  may  be  conveniently  divided,  according  to  their 
uses,  into  the  esculent,  the  medicinal,  and  the  tinctorial  lichens. 

1.  llchenes  esculenti  et  medicinales. edible  and 

Medicinal  Lichens. 

The  only  lichen  employed  medicinally  by  British  practitioners  is  Iceland  moss  (Cetraria 
islandica).  But  several  other  lichens,  whose  medicinal  qualities  are  in  reality  similar  to,  though 
much  feebler  than,  Iceland  moss  are  still  kept  in  the  London  herb-shops,  being  occasionally 
employed  as  popular  remedies.  Those  which  I  have  met  with  are  Peltidea  canina,  Scypho- 
phorus pyxidatus,  and  Sticta  pulmonaria.  These,  as  well  as  Gyrophora,  Parmelia  parietina,  and 
Cladonia  rangiferina,  require  a  short  notice. 


7.  Peltidea  canina,  Ach. — Ash- coloured  Ground  Liverwort. 

Peltidea  canina,  Ach.  Syn.  p.  239;  Lichen  caninus,  Linn.;  Lichen  cinereus  terrestris,  Wood- 
ville,  Med.  Bot.  vol.  iv;  Ash-coloured  ground  liverwort. 

This  species,  and  also  Peltidea  ru/escens,  Ach.,  are  sold  in  the  herb-shops  as  Ground  Liverwort. 
It  formerly  was  in  repute  as  a  preservative  against  the  bite  of  a  mad-dog,1  and,  mixed  with 
half  its  weight  of  black  pepper,  it  formed  the  pubis  anlilyssus  (avn,  against,  and  AiWa,  canine 
madness)  of  the  London  Pharmacopoeia  for  1721. 


Fig.  161. 


Fig.  162. 


Peltidea  canina. 

Portion  of  the  thallus,  with  the  apothecia, 
a,  a.     (Natural  size.) 


Scyphophorus  pyxidatus. 

a.  The  poeditum.    b.  The  cup  or 
scypha.     c  c.  The  apothecia. 


8.  Scyphophorus  pyxidatus,  Hook.— Cup-Moss. 

Scyphophorus  pyxidatus,  Hook,  Engl.  Fl.  vi.  p.  238;  Cenomyre  pyxidala,  Ach.  Syn.;  Cla- 
donia pyxidata,  Schaer.  Lich.  Helv.  Spicil.  p.  26;  Lichen  Pyxidatus,  Linn.;  Muscus  pyxidatus, 
Dale,  Pharm.;  Cup-moss.— This  species  (frequently  mixed  with  S  fimbriatus,  Hook.,  and  some- 
times with  S.  cocciferus,  Hook.)  is  the  Cup  moss  of  the  shops.  It  was  recommended  by  Dr. 
Willis2  as  a  remedy  for  hooping-cough.3  He  gave  it  in  drachm  doses,  in  the  form  of  powder, 
decoction,  and  syrup. 


1  Phil.  Trans,  vol. 

a  Pharmaceutice  Rat 

»  See,  also,  Dillenii,  Dissertatio  de  Liclune  Pyxidato,  in  Schlegel's  Thesaurus  Materia 

307.  ijlpS136j  1  tJO.  *     '       ' 


xx.  p.  49  ;  Mead    A  Mechan.  Account  of  Poisons,  5th  ed.  p.  1G5,  Lond    1756 
ationahs,  pars  2da,  p.  49,  1G78.  '      »""*■««*»■ 
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9.  Sticta  pulmonaria,  Hook. — Tree  Lungwort. 

Sticta  pulmonaria,  Hook,  Engl.  Fl.;  St.  pulmonacea,  Ach.  Syn.  p.  233;  Lichen  pulmonarius, 
Linn.;  Muscut  pulmonaria.  Dale,  Puarm.;  Tree  Lungwort,  Oak-Lungs. — This  lichen  lias  been 
analyzed  by  John,1  who  found  it  to  contain  resiiious  chlorophylle,  2;  bitter  extractive,  S ;  lichen 
starch,  7;  insoluble  mailers.  80;  salts,  &c.  3.  Its  virtues  are  dependent  on  the  bitter  and  amy- 
laceous matter,  and  are  similar,  but  inferior,  to  those  of  Iceland  moss.  It  has  been  esteemed  as 
a  pectoral  in  pulmonary  affections;  as  an  astringent  in  internal  hemorrhages,  and  as  a  remedy 
for  jaundice.  It  has  been  given  in  doses  of  a  drachm,  in  the  form  of  powder  or  decoction.  In 
Siberia,  where  the  plant  seems  to  be  more  bitter  than  in  this  country,  it  is  employed  as  a  sub- 
stitute for  hops  in  brewing.2 

10.  Gyrophora. 

Several  species  of  Gtrophora  (as  G.  proboscidea  jS  arctica.  G.  hyperborea,  G.  Pennsylvania, 
and  G.  Muhltnbergii)  are  employed  by  the  hunters  of  the  Arctic  regions  of  America  as  articles 
of  food,  under  the  name  of  tripe  de  roche.  All  four  species  were  eaten  by  Captain  Franklin 
and  his  companions  in  1821,  when  suffering  great  privations  in  America;  and  to  its  use  may 
their  preservation  be  in  part  ascribed.3  But,  not  having  the  means  of  extracting  the  bitter  prin- 
ciple, these  lichens  proved  noxious  to  several  of  the  party,  producing  severe  bowel  complaints. 


Fig.  103. 


Fig.  164. 


Sticta  pulmonaria. 

Portion  of  the  thallus  with  the  apothecia  isrutellce). 
a.  Cyphellce.     6.  Section  of  the  apothecium. 


Tripe  de  Roche. 
(Gyrophora.) 


11.  Cladonia  rangiferina,  Eoffm. — Rein- Deer  Moss. 


Clahoma  rangiferina,  Hoffm.;  Cenomyce  rangi- 
ferina,  Ach.  Syn.  p.  277;  Lichen  rangiferinus-,  Linn. ; 
Reindeer  Moss. — This  lichen  has  become  celebrated 
on  account  of  the  beautiful  description  of  it,  and  of 
its  uses,  given  by  Linnreus,  in  his  Flora  Lapponica, 
p.  332.  It  is  this  plant  which,  for  the  greatest  part 
of  the  year,  and  especially  during  the  winter  season, 
is  the  support  of  the  vast  herds  of  rein-deer,  wherein 
consists  all  the  wealth  of  the  Laplanders. 

I  have  frequently  bought  this  lichen,  along  with 
others,  of  the  London  herbalists,  who,  however,  are 
unacquainted  with  its  real  name;  but  who  sell  various 
species  of  lichens,  under  the  denomination  of  "  mosses," 
for  the  use  of  bird  stuffers,  who  decorate  the  inside  of 
their  cases  with  them. 


Fig.  1G5. 


Cladonia  rangi/erina. 


<  Gmelin,  llandb.  d.  th.  Clum.  Bd.  ii.  S.  1351,  1S29. 

a  Murray,  App.  Medieam.  vol.  v.  p.  520. 

3  Franklin,  Narrative  of  a  Journey  to  the  Shores  of  the  Polar  Sea,  1323. 
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12.  CETRARIA  ISLANDICA,  ^.  —  ICELAND  MOSS. 

Sex.  Syst.  Cryptogamia,  Algae. 
(Planta,  OJ/ic.) 

History. — The  medicinal  properties  of  this  plant  (usually  termed  Lichen 
islandicus)  were  probably  first  known  to  the  natives  of  Iceland.  According  to  Bor- 
richius,  the  Danish  apothecaries  were  acquainted  with  them  in  1673.  In  1683, 
Hiiirne  spoke  favourably  of  its  effects  in  haemoptysis  and  phthisis. 

Botany.  Gen.  Char. —  Thallus  foliaceous,  cartilagino-membranaceous,  ascending 
and  spreading,  lobed  and  laciniated,  on  each  side  smooth  and  naked.     Apothecia 

orbicular,  obliquely  adnate  with  the  margin  of  the 
Fig-  166.  thallus,  the  lower  portion  being  free  (not  united  with 

the  thallus);  the  disk  coloured,  plano-concave,  with 
a  border  formed  of  the  thallus  and  inflexed  (Hooker). 

Sp.  Char Thallus   erect,  tufted,  olive   brown, 

paler  on  one  side,  laciniated,  channelled,  and  denta- 
tociliate,  the  fertile  lacinia  very  broad.  Apothecia 
brown,  appressed,  flat,  with  an  elevated  border 
(Hooker). 

Hab.— Dry  mountainous  districts  of  the  new  and 
old  continents.  Although  met  with  in  considerable 
abundance  in  Scotland,  it  is  never  gathered  there  as 
an  article  of  commerce. 

The  word  cetraria  is  derived  from  cetra  or  caelra 
(xaiVpf  a,  Hesych),  an  ancient  shield  made  of  leather, 
which  the  apothecia  are  supposed  to  resemble. 
Cetrana  Mca.  CoLLECTioN.-The  lichen  should  be  collected  on 

a.  The  apothecia  on  the  larger  lobes       -,  »■.  ,  „   ,,       ,        .       ,      „     ,,    „       , 

of  the  thallus.  dry  and  clear  days,  carefully  deprived  of  all  foreign 

matter  by  hand-picking,  and  dried  in  the  sun. 

Physical  Properties. — The  Iceland  moss  of  commerce  (muscus  islandicus; 
lichen  islandicus)  is  in  general  brownish  or  grayish  white;  the  upper  surface 
darker,  towards  the  base  sometimes  marked  with  blood-red  spots;  the  under  surface 
paler,  whitish,  with  white  spots  which  have  a  chalky  or  mealy  appearance,  are 
lodged  in  little  depressions  of  the  thallus,  and  when  submitted  to  microscopic  exa- 
mination appear  warty,  pearl-white  masses.  Apothecia  are  rather  rare  on  the  com- 
mercial lichen.  When  quite  dry,  the  lichen  is  crisp,  cartilaginous,  and  coriaceous. 
It  is  almost  odourless,  and  has  a  bitter  mucilaginous  taste.  Its  powder  (farina)  is 
whitish  gray. 

Commerce. — It  is  imported  in  barrels  and  bags  from  Hamburgh  and  Gotten- 
burgh,  and  is  said  to  be  the  produce  of  Norway  and  Iceland.  In  1836,  20,599  lbs. 
paid  duty;  in  1837,  12,845  lbs.;  in  1838,  6179  lbs.;  in  1839,  15,933  lbs.;  and 
in  1840,  6462  lbs. 

Composition. — It  was  analyzed  by  Berzelius1  in  1808,  who  obtained  the  follow- 
ing products  from  100  parts: — green  wax,  1.6;  yellow  extractive  matter,  7.0;  hitter 
matter,  3.0;  uncrystaUizable  sugar,  3.6;  gum,  3.7;  starch,  44.6;  starchy  skeleton^ 
36.2;  gallic  acid,  trace;  hitartrate  of  potash,  tartrate  of  lime,  and  a  little  phosphite, 
of  lime,  1.9  (  =  101. Q).  In  1844-5  it  was  examined  by  Messrs.  Schnedermann 
and  Knop.2 

The  following  figures  represent  the  microscopic  appearances  of  sections  of  the 
lichens. 


1  Ann.  de  Chim.  xc.  277. 

2  Annal.  d>r  Chim.  u.  Pharm.  I?d.  lv.  S.  144,  1845;  Pharm.  Journ.  yol.  v.  p.  427   1846. 


Fig.  167. 


Iceland  Moss  ;  Amylaceous  Matter. 

Fig.  168. 
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Fig.  169. 


Transverse  section 
of  tlie  thallus. 


Longitudinal  section  of  the  thallus. 


Longitudinal  section  of  the 
apothecium,  with  the  thecne 
and  the  adherent  filamentous 

layer. 

Sections  of  Cetraria  Isiandica  (highly  magnified). 

a.  External  or  cortical  layer,  which  does  not  become  blue  by  the  addition  of  the  tincture  of  iodine. 

b.  Subcortical  layer  (stratum  gonimicum),  Wallroth  ;  stratum  fceculare,  Wahlenberg),  which  becomes 

blue  on  the  addition  of  tincture  of  iodine, 
e.  Medullary  layer,  composed  of  felted  filaments  or  tubes  (tela  contexta,  Schleiden),  and  intermixed  nu- 
cleated cells  (annuli,  Link). 

1.  Amylaceous  Matter — Cetraria  islandica  contains  at  least  two  kinds  of  amylaceous 
matter,  namely,  one  which  is  coloured  blue  by  iodine  {lichen-starch),  and  one  which  does  not 
become  blue  with  this  agent  {inuline). 

Link1  states  that  the  amylaceous  matter  of  Cetraria  does  not  occur  in  a  globular  form.  If  by 
amylaceous  matter  is  to  be  understood  starch  grains,  which  are  rendered  blue  by  iodine,  my 
observations  confirm  his  statement.  Payen,2  however,  says  he  has  seen  the  starch  of  Iceland 
moss  in  the  form  of  little  balls  ;  but  he  has  probably  mistaken  the  cells  for  starch  grains.  When 
a  thin  section  of  the  thallus  has  been  soaked  in  cold  water  and  then  placed  under  the  micro- 
scope, a  general  blue  tint  is  communicated  to  the  subcortical  layer  (see  Figs.  167  and  168),  on  the 
addition  of  tincture  of  iodine:  but  none  of  the  cells  or  granules  become  blue.  A  starchy  non- 
granular matter,  rendered  blue  by  iodine,  appears  to  reside  in  the  intercellular  tissue  of  the  sub- 
cortical layer.  My  friend  Mr.  Henry  Deane  has  traced  this  amylaceous  matter  to  the  surface 
of  the  apothecia,  which  appears  to  be  deficient  in  the  cortical  non  amylaceous  layer.  Moreover, 
iodine  colours  sections  of  the  apothecia  in  stripes;  rendering  blue  the  starchy  matter  between 
the  thecre  and  elongated  cells  (see  Fig.  169). 

I  have  sometimes  seen  the  nucleated  cells  of  the  medullary  layer  (see  Fig.  168)  assume  an 
amber  colour  when  treated  with  iodine.     Is  this  owing  to  the  presence  of  inuline? 

a  Lichen-starch.  This  becomes  blue  on  the  addition  of  iodine.  According  to  Schnedermann 
and  Knopp,  hydrochloric  acid  converts  it  into  a  transparent  jelly.  Its  formula,  according  to 
Mulder,  is  Cl2H'°0'°. 

Even  aAer  very  prolonged  boiling  in  water  the  tissue  of  Iceland  moss  still  retains  the  pro- 
perty of  being  tinged  blue  by  iodine:  h»nce  it  has  been  called  amylaceous  tissue,  starchy  skeleton, 
t<c.  Mulder  says,  that  when  boiled  sufficiently  and  acted  on  by  solvents,  the  final  residue  of  it 
is  nothing  hut  cellulose:  it  is  improper,  therefore,  to  call  it  amylaceous  tissue. 

8.  Inuline.  This,  according  to  Payen  and  others,  is  a  constituent  of  Iceland  moss.  It  is  tinged 
yellow  by  iodine.     When  insoluble  in  cold  water  its  formula  is  probably  C12H10O10. 

Mulder  is  of  opinion  that  the  chief  part  of  lichen-starch  must  be  composed  of  a  starch  which 
like  inuline  is  turned  yellow  by  iodine,  and  like  common  starch  can  be  precipitated  by  basic 
acetate  of  lead. 

2.  Cetbaric  Acid;  Celrarin;  bitter  principle  of  Iceland  moss — This  resides  in  the  cortical 
portion  of  the  thallus.  It  exists  there  for  the  most  part  in  the  state  of  free  cetraric  acid,  and 
not  aa  a  cetrarate.  In  the  pure  slate  the  acid  occurs  in  the  form  of  shining  minute  aciculai 
crystals.  It  is  intensely  bitter,  not  volatile,  and  is  infusible  without  decomposition.  It  is  almost 
insoluble  in  water,  which,  however,  acquires  a  bitter  taste  when  boiled  with  the  acid.     It  is 


Icones  selectee  Anatomico-Botaniccr,  Fascic.  iii.  Berlin,  1841. 


a  L'lnstitut  de  1S3T,  p.  145. 
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soluble  in  boiling  alcohol,  but  crystallizes  in  great  part  on  cooling.  It  is  slightly  soluble  in  ether, 
and  is  quite  insoluble  in  the  fixed  and  volatile  oils.  Its  formula  is  C34H16015.  It  is  dissolved 
both  by  the  caustic  and  carbonated  alkalies,  and  is  precipitated  from  its  solution  by  acids.  Ce- 
trarale  of  ammonia  (2NH3,C34H16015)  is  a  beautiful  yellow  salt,  having  a  faint  ammoniaca]  odour, 
and  being  soluble  in  water.  By  exposure  to  the  air  it  gradually  becomes  brown.  Schnedermann 
explains  the  production  of  the  brown  colour  of  Iceland  moss  by  supposing  that  the  cetraric  acid 
of  the  thallus  absorbs  atmospheric  ammonia,  and  the  cetrarate  of  ammonia  thus  formed  becomes 
brown  by  exposure  to  the  air.  The  alkaline  cetrarates  yield  a  red  colour  (cetrarate  of  iron)  with 
the  salts  of  the  peroxide  of  iron.  Now  as  the  ashes  of  Iceland  moss  contain  iron,  Schnedermann 
thinks  it  not  improbable  that  the  red  spots  which  are  sometimes  found  at  the  base  of  the  lichen 
may  be  due  to  the  presence  of  cetrarate  of  iron,  produced  by  the  action  of  cetrarate  of  ammonia 
(formed  as  above  explained)  on  the  ferruginous  constituent.  Cetrarate  of  lead  (2PbO,C34Hl6015) 
forms  a  yellow  flocculent  precipitate. 

3.  Lichesteahic  Acid  (so  called  from  Xfi^nv,  lichen ;  and  e-rlap,  fat).  When  pure  it  is  per- 
fectly white,  and  consists  of  pearly  crystalline  plates.  It  is  odourless,  but  has  an  acrid  taste.  It 
is  soluble  in  alcohol,  ether,  and  the  volatile  and  fatty  oils,  but  is  insoluble  in  water.  At  248°  F. 
it  melts,  and  on  cooling  congeals  into  a  crystalline  mass.  It  cannot  be  volatilized  without  de- 
composition. Its  formula  is  C29H2505.  It  is  dissolved  by  alkalies,  and  is  precipitated  from  its 
alkaline  solution  by  acids.  Lichestearate  of  potash  is  a  white  indistinctly  crystalline  powder : 
Licheslearate  of  silver  (AgO,C29H2405)  is  grayish  white:  Lichestearate  of  lead  (PbO,C24H2*06)  is 
white:  Lichestearate  of  baryta  is  grayish  white:  Lichestearate  of  ammonia  is  crystallizable. 

4.  Fumahic  Acid;   Lichenic  acid. — This  acid  was  discovered  in  Iceland  moss  by  Pfaff. 

5.  A  neutral  substance,  called  provisionally  "the  body  C,"  is  mentioned  by  Schnedermann  as 
being  contained  in  tolerable  quantity  in  the  lichen.  It  is  white,  tasteless,  insoluble  in  water, 
ether,  oils,  alkalies,  and  acids,  and  difficultly  soluble  in  hot  spirit. 

Chlohothalle;  Thallochlor. — This  is  the  green  colouring  matter.  It  is  soluble  in  ether, 
alcohol,  and  petroleum.  It  has  the  properties  of  a  weak  acid,  and  is  distinguished  from  chloro- 
phylle  by  being  little  or  not  at  all  soluble  in  hydrochloric  acid. 

Chemical  Characteristics. — Iceland  moss  swells  up  in  cold  water,  to  which 
it  communicates  some  portion  of  bitterness,  and  a  very  little  mucilage.  If  to  the 
moistened  thallus  some  tincture  of  iodine  be  added,  the  tissues  become  intensely 
blackish  blue;  but  the  white  chalky  or  mealy-looking  spots,  before  mentioned,  are 
unaltered  by  iodine,  and  appear  more  brilliantly  white,  in  consequence  of  the  black 
ground  on  which  they  are  placed. 

By  prolonged  boiling  in  water,  the  lichen  yields  a  mucilaginous  decoction,  which, 
when  sufficiently  concentrated,  gelatinizes  on  cooling.  A  solution  of  iodine  com- 
municates a  blue  colour  (iodide  of  starch)  to  the  cold  decoction. 

When  the  decoction  has  been  imperfectly  prepared  in  consequence  of  being  weak,  and  in- 
sufficiently boiled,  it  yields  a  dingy  green  colour  with  iodine.  The  green  colour  depends  on  the 
mixture  of  two  coloured  substances:  one  yellow,  the  other  blue.  "If,"  says  Mulder,  "a  diluted 
decoction  of  Iceland  moss,  after  being  coloured  with  iodine,  is  allowed  to  settle  for  a  while,  the 
layer  at  the  bottom  is  yellow,  and  that  immediately  above  is  blue." 

The  decoction  yields,  with  the  basic  acetate  of  lead,  a  copious  whitish  .precipitate 
(ami/late  of  lead);  and  with  a  mixture  of  sulphate  of  copper  and  potash,  a  green 
precipitate  (cetrarate  of  copper).1 

The  sesquisalts  of  iron  communicate  a  red  colour  (cetrarate  of  iron),  both  to  the 
decoction  and  to  an  alcoholic  tincture  of  Iceland  moss  (prepared  by  digesting  3ij  of 
the  lichen  in  f  ^vj  of  rectified  spirit). 

In  strong  hydrochloric  acid  the  thallus  swells  up,  owing  to  the  gelatinization  of 
the  starch  contained  in  the  intercellular  spaces. 

Physiological  Effects,  a.  On  animals. — In  Carniola,  pigs,  horses,  and  oxen 
are  fattened  by  it.2 

/3.  On  Man. — It  is  a  mucilaginous  or  demulcent  tonic,  without  any  trace  of  as- 
tringency.  If  the  bitter  matter  (cetraric  acid)  and  extractive  be  removed,  it  is 
nutritive,  emollient,  and  demulcent,  like  ordinary  starch,  over  which  it  has  no  ad- 
vantage. Captain  Sir  John  Franklin  and  his  companions  tried  it  as  an  article  of 
food,  when  suffering  great  privations  in  America,  but  its  bitterness  rendered  it 
hardly  eatable.3 


1  Herber^er,  Journ.  de  Pharm.  xxii.  a  Murray,  App.  Med.  v.  506. 

2  Narrative  of  a  Journey  to  the  Shores  of  the  Polar  Sea,  p.  414,  1823. 
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Uses. — Iceland  moss  is  well  adapted  to  those  cases  requiring  a  nutritious  and 
easily-digested  aliment,  and  a  mild  tonic  not  liable  to  disorder  the  stomach.  It  has 
been  principally  recommended  in  chronic  affections  of  the  pulmonary  and  digestive 
organs,  particularly  phthisis,  chronic  catarrh,  dyspepsia,  chronic  diarrhoea,  and 
dysentery;  but  its  efficacy  has  been  much  exaggerated. 

Administration. — It  is  best  exhibited  in  the  form  of  decoction.  When  em- 
ployed as  an  alimentary  substance  merely,  the  bitter  matter  should  be  extracted 
before  ebullition.  This  is  effected  by  digesting  the  lichen  in  a  cold  weak  alkaline 
solution  (composed  of  water  300  parts,  and  carbonate  of  potash  1  part),  and  after- 
wards washing  it  with  cold  water.1  But  the  subsequent  washing  will  not  remove 
the  whole  of  the  alkaline  salt.  Instead,  therefore,  of  using  an  alkali,  distilled 
water  may  be  used  to  extract  the  bitter  principle.  The  lichen  should  be  heated 
once  or  twice  in  water  up  to  about  180°  F.,  by  which  the  lichen  will  be  deprived 
of  most  of  its  bitterness.  It  is  then  to  be  boiled  in  water  or  milk.  When  the 
decoction  is  sufficiently  concentrated  it  gelatinizes  on  cooling.  It  may  be  flavoured 
with  sugar,  lemon  peel,  white  wine,  or  aromatics,  and  then  forms  a  very  agreeable 
kind  of  diet. 

DECOCTUM  CETRARIjE,  L.  [U.  S.] ;  Decoctum  Lichenis  Mandici,  D. ;  Decoction  of 
Iceland  Moss.  (Iceland  Moss  5v  [3j,  D.  (§ss,  U.  $.)];  Distilled  Water  [Water,  IT. 
$.]  Ojss;  boil  down  to  a  pint,  and  strain.)     Dose,  f'3  j  to  f^iv  every  four  hours. 

13.  Parmelia  parietina,  l/i.-Common  Yellow  Wall  Lichen. 

Paiimelia  parietina,  Ach. ;  Lobaria  parietina,  Hoffm.;  Lichen  parietinus,  Linn.;  Common 
Yellow  Wall  Lichen.  Usually  sold  in  the  herb  shops  under  the  name  of  common  yellow  wall  moss. 
Xpvo-o  <f>6\\ov,  hodie  in  Zacyntho,  Sibth.  Thallus  foliaceous,  membranaceous,  orbicular,  bright- 
yellow  :  the  lobes  marginal,  radiating,  rounded,  crenate,  and  crisped,  granulated  in  the  centre, 
beneath  paler  and  fibrillose.  Apothecia  deep-orange,  concave  with  an  entire  border  (Hooker). 
This  lichen  has  been  the  subject  of  repeated  chemical  investigation.  According  to  Herberger,2 
it  contains  two  beautiful  colouring  matters  (parmelia-yellow  and  parmelia-red),  several  aliment- 
ary principles  (gliadin,  sugar,  starch,  and  gum),  and  three  medicinal  substances  (soft  resin, 
bitter  matter,  and  volatile  oil)  ;  besides  wax,  stearine,  chlorophylle,  and  woody  fibre.  Rochleder 
and  Heldt3  give  the  name  of  chrysophanic  acid  (C10H8O3)  to  the  golden  yellow  crystallizable 
colouring  matter,  which,  more  recently,  Schlossberger  and  Doepping4  have  found  to  be  identical 
with  the  yellow  colouring  matter  of  rhubarb  (rheine,  rheumine,  rhabarbaric  acid).  In  1815,  this 
lichen  was  lauded  by  Dr.  Sander5  as  a  valuable  substitute  for  cinchona  baric  in  intermittents. 
He  also  gave  it  with  success  in  hemorrhages  and  fluxes.  Haller  had  previously  spoken  favour- 
ably of  it  as  a  tonic  in  diarrhasa  and  dysentery;  and  Willemet  had  found  it  useful  in  contagious 
autumnal  fluxes.  Subsequent  experience,  however,  has  not  confirmed  the  favourable  reports 
made  of  its  medicinal  power.  The  dose  of  it  in  powder  is  from  Qj  to  ^j.  It  may  also  be 
given  in  the  form  of  decoction,  tincture,  and  extract.  Dr.  R.  D.  Thomson6  has  proposed  it  as  a 
test  for  alkalies,  which  communicate  to  its  yellow  colouring  matter  (called  by  him  parietin)  a 
beautiful  red  tint. 


2.    LlCHENES  TINCTORII. — TINCTORIAL  LlCHENS. 

1.  Number,  and  Variety. — A  considerable  number  of  lichens  have  been  employed  by  man 
on  account  of  the  colouring  matter  which  they  yield  him.  Some  of  them  (e.  g.,  Parmelia 
parietina  and  Evernia  vulpina)  contain  colouring  principles  (e.g.,  chrysopltanic  and  vulpinic  acids). 
Others  (e.  g.,  several  species  of  Roccella.  of  Lecanora,  of  Variolaria,  &c.)  contain  principles  (e.  g., 
orsellic,  erythric,  lecanoric,  and  gyrophoric  acids)  which  are  colourless  while  in  the  plant,  but 

1  Dr.  Davidson,  in  a  paper  On  the  Removal  of  the  bitter  taste  and  lichenous  odour  of  Iceland  Moss 
(Jameson's  Edinb.  New  Phil.  Journ.  vol.  xxviii.  p.  2G0,  1840),  recommends  a  solution  of  caustic  potash 
lor  est  racting  the  bitter  taste  of  this  lichen.  A  pound  of  carbonate  of  potash  (rendered  caustic  by  a  pound 
of  lime)  is  sufficient  for  '28  lbs.  of  the  plant. 

2  Biu-liner's  Reperlorium,  Bd.  xlvii.  S.  179,  1834. 

3  Ann.  d.  Chem.  u.  Phann.  Bd.  xlviii.  S.  12,  1S43 ;  and  Chem.  Gazette,  vol.  ii.  p.  162,  1814. 
'  Ann.  d .  Chem.  u.  Pharrn.  Bd.  i.  S.  295,  1814  ;  Pharm.  Journal,  vol.  iv. 

»  Die  Wan&flechte,  ein  Arzneymittel,  welches  die  peruv.  Rinde  nicht  nur  entbehrlich  macht,  sondtrn  dit 
audi  an  gleiehart.  Heilkruften  ubertrifft,  4to.  Sondershausen,  1615. 
6  Lond.  Ed.  and  Dub.  Phil.  Mag.  July,  1844. 
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which,  under  the  influence  of  alkalies  and  atmospheric  oxygen,  yield  colouring  matters  (e.g., 
orceine).     Such  principles  I  shall  distinguish  as  colorific,  or  colour-making. 

2.  Colours. — Lichens  furnish  four  principal  colours,  viz.,  brown,  yellow,  purple,  and  blue. 

a.  Brown  colours  are  yielded  by  Gyrophora  pustulata  and  Sticta  pulmonaria  (see  ante,  p.  G5). 
The  latter  lichen,  says  Professor  Guibourt,1  produces  on  silk,  by  using,  as  mordants,  bitartrate  of 
potash  and  chloride  of  tin,  a  very  fine  and  durable  Carmelite  colour.  For  use  in  France,  it  is 
principally  collected  in  the  Vosges. 

3-  Yellow  colours  are  yielded  by  Parmelia  parielinu  (see  ante,  p.  69)  and  Evernia  vulpina. 
The  former  lichen  contains,  as  its  yellow  colouring  principle  chrysophanic  acid;  the  latter,  accord- 
ing to  M.  Bebert.2  contains  a  yellow  crystallizable  acid  called  vulpinic  acid. 

y  and  J.  Purple  and  blue  colours  are  yielded  by  a  considerable  number  of  lichens.  In  this 
country,  purple  colours  (orchil  and  cudbear)  only  are  obtained  from  them  ;  but  in  Holland  a  blue 
colour  (litmus)  is  also  prepared  from  these.  And  it  appears  that  the  same  lichens  yield  either 
the  one  or  the  other  colour  according  to  the  method  of  treatment. 

The  orchil  makers  of  this  country  call  the  cylindrical  and  flat  species  of  Roccella  used  in 
the  manufacture  of  orchil  and  cudbear,  weeds  or  orchella  weeds,  and  distinguish  them  according 
to  the  countries  yielding  them  (e.  g.,  Angola  weed,  Canary  weed,  &c);  while  the  crustaceous  and 
foliaceous  lichens,  employed  for  similar  purposes,  they  term  mosses  (e.  g.,  tartareous  moss,  pus- 
tulatous  moss,  rock  moss,  &c).  A  similar  distinction  is  made  in  French  commerce;  the  term 
herbe  being  applied  to  what  the  English  call  a  weed,  while  the  name  of  lichen  is  given  to  what 
our  dealers  term  a  moss. 

The  following  is  a  list  of  the  principal  lichens  employed  by  British  manufacturers  of  orchil 
and  cudbear,  with  their  commercial  names: — 


Orchella  Weeds. 
Angola  Orchella  weed  (R.fuciformis). 
(R.fuc  iformis) . 


Madagascar 

Mauritius 
Canary 
Cape  de  Verd 
Azores 
Madeira 


Mosses. 
Tartareous  moss  (Lecanora  tartarea). 
Pustulatous  moss  (Gyrophora  pustulata). 
Canary  Rock  moss  (Parmelia  perlata  ?)3 
Corsica  and  Sardinia  Rock  moss. 
Norway  Rock  moss. 


(R.  tinctoria). 
(R.  tinctoria). 
(R.  tinctoria). 
(R.  tinctoria  and  R .  fuciformis) . 
South  American  (Lima),  large  and  round         '• 
( K.  tinctoria?) 
"  "  "         small  and  flat  " 

(R.  fuciformis). 
Cape  of  Good  Hope  "         (R.  hypomecha). 

Barbary  (Mogadore)  "         (R.  tinctoria). 

Corsican  and  Sardinian  (R.  tinctoria) . 

Mr.  Harman  Visger,  of  Bristol,  informs  me  that  "every  lichen  but  the  best  orchella  weed  is 
gone  or  going  rapidly  out  of  use;  not  from  deterioration  of  their  quality,  for,  being  allowed  to 
grow,  they  are  finer  than  ever;  but  because  the  Angola-weed  is  so  superior  in  quality,  and  so 
low-priced  and  abundant,  that  the  product  of  a  very  few  other  lichens  would  pay  the  expense 
of  manufacture." 

In  France,  the  Variolaria  dealbata,  De  Cand.,  and  V.  orcina  or  oreina,  Ach.  (the  Parelle  d 'Auvergne) 
are  employed  in  the  production  of  orchil.  These  two  lichens  constitute  the  V.  corollina,  Ach., 
which  must  be  confounded  neither  with  Lecanora  parella,  Ach.,  nor  with  Isidium  corallinum, 
Ach. 

3.  Colorific  principles. — These  in  most,  if  not  in  all,  cases  are  organic  acids:  e.  g.,  alpha 
orsellic,  beta  orsellic,  erylhric,  lecanoric,  gyrophoric,  evernic,  usnic,  &c.  acids. 

Under  the  united  influence  of  water,  atmospheric  oxygen,  and  ammonia,  these  colorific  prin- 
ciples yield  coloured  products,  which,  though  probably  not  identical,  pass  under  the  general 
name  of  orceine. 

The  precise  chemical  changes  which  these  colorific  principles  undergo  when  exposed  to  the 
joint  action  of  water,  air,  and  ammonia,  are  not  definitely  known.  Some  of  the^e  principles 
are  not  directly  converted  into  coloured  substances,  but  into  intermediate  colourless  substances. 
Thus  lecanoric  acid  becomes  first  orcine  and  then  orceine.  Liebig,  adopting  the  formulae  which 
have  been  given  for  these  three  bodies  respectively  by  Schunck,  Will,  and  Dumas,  has  given  the 
following  explanation  of  the  changes:  Lecanoric  acid,  C'8H808,  gives  out  two  atoms  of  car- 
bonic acid,  C204,  and  becomes  anhydrous  orcine,  C16H80»,  which,  with  three  atoms  of  water, 
H303,  yields  one  atom  of  crystallized  orcine,  C16H"0';  and  one  atom  of  crystallized  orcine, 
C16H"07,  with  one  atom  of  ammonia,  NH3,  and  five  atoms  of  oxygen,  yield  one  atom  of 
orceine,  C16H9N07,  and  five  atoms  of  water:  but  the  accuracy  of  the  formula?  has  been  called 
in  question. 


1  Hist.  Nat.  des  Drog.  simpl.  t.  2me  p.  77,  4me  ed.  1849. 

3  Journ.  de  Pharm.  t.  xvii.  p.  696. 

*  I  have  not  met  with  the  Canary  Rock  Moss  in  fructification,  and  cannot,  therefore,  positively  state  its 
botanical  name.  I  found  a  similar  lichen  in  commerce  under  the  name  of  British  Rock  Moss  The  thallus 
of  both  corresponds  to  that  of  Parmelia  perlata,  Ach. 


Tinctorial  Lichens. — Colorific  Principles. 


71 


4.  Test  of  the  Colorific  Property  of  Lichens. — Hellot's  test  is  maceration  in  a  weak 
solution  of  ammonia  (see  Roccella  tinctoriu). 

Another  method  is  by  testing  an  alcoholic  tincture  of  the  lichen  with  a  solution  of  hypo- 
chlorite of  lime.     If  the  lichen  possess  any  colorific  power,  a  fugitive  red  colour  is  produced. 

Dr.  Stenhouse1  proposes  to  estimate  the  quantity  of  colorific  matter  in  lichens  by  means  of  a 
solution  of  hypochlorite  of  lime.  Any  convenient  quantity  of  the  lichen  (say  one  hundred 
grains)  may  be  cut  into  very  small  pieces,  and  then  macerated  with  milk  of  lime  till  all  the 
coloring  principle  is  extracted.  Three  or  four  macerations  are  quite  sufficient  for  this  purpose, 
if  the  lichen  has  been  sufficiently  comminuted.  The  clear  liquors  should  he  filtered  and  mixed 
together.  A  solution  of  bleaching  powder  of  known  strength  should  then  be  poured  into  the 
litne  solution  from  a  graduated  alkalimeter.  The  moment  the  bleaching  liquor  comes  in  con- 
tact with  the  lime  solution  of  the  lichen,  a  blood  red  colour  is  produced,  which  disappears  in  a 
minute  or  two,  and  the  liquid  has  only  a  deep  yellow  colour.  A  new  quantity  of  the  bleach- 
ing liquid  should  then  be  poured  into  the  lime  solution,  and  the  mixture  carefully  stirred. 
This  operation  should  be  repeated  so  long  as  the  addition  of  the  hypochlorite  of  lime  causes 
the  production  of  the  red  colour;  for  this  shows  that  the  lime  solution  stiil  contains  unoxidized 
colorific  principle.  Towards  the  end  of  the  process,  the  bleaching  solution  should  be  added 
by  only  a  few  drops  at  a  time,  the  mixture  being  carefully  stirred  between  each  addition. 
We  have  only  to  note  how  many  measures  of  the  bleaching  liquor  have  been  required  to  de- 
stroy the  colouring  matter  in  the  solution,  to  determine  the  amount  of  the  colorific  principle  it 
contained.  The  following  are  the  results  of  trials  with  the  same  test  liquors  upon  four  varie- 
ties of  lichen: — 

Measures. 

Angola  lichen  required 200  =  1.00 

American  lichen 120  =  0.('0 

Cape  lichen 035=  0.17 

Lecanora  tarlarea,  from  Germany  near  Giessen     025  =  0  12 

The  amount  of  colorific  principle  in  a  lichen  may  also  be  directly  determined  by  extracting 
the  lichen  with  milk  of  lime,  by  precipitating  by  means  of  acetic  acid,  collecting  the  precipitate 
on  a  weighed  filter,  drying  it  at  the  ordinary  temperature,  and  then  weiidiing  it. 

5.  Mode  of  Extracting  the  Colorific  Principles  for  Transport. — Dr.  Stenhouse  sug- 
gests the  following  method:  cut  the  lichens  into  small  pieces,  macerate  them  in  wooden  vats 
with  milk  of  lime,  and  saturate  the  solution  either  with  muriatic  or  acetic  acid.  The  gelatinous 
precipitate  is  then  to  be  collected  on  cloths,  and  dried  by  a  gentle  heat. 

In  this  way  almost  the  whole  colorific  matter  can  be  easily  extracted,  and  the  dried  extract 
transported  at  a  small  expense  from  the  most  distant  inland  localities,  such  as  the  Andes  or 
Himalayas. 

Dr.  Stenhouse  has  kindly  furnished  me  with  the  following  table  of  the  lichens,  and  their 
colorific  principles  and  coloured  products: — 


Commercial  names. 


S.  American  Orchella-weed  . 

Cape  Orchella-weed 

Angola  Orchella-weed  .... 

Perelle  Moss   (Lecanora  pa- 

rella)     

Tartareous  Moss  (L.  tartarea) 

Pustulatous  Moss  (Gyrophora 

pvstulata) 

Ragged  hoary  Lichen  (Ever- 

nin  prunastri) 

Usnea   (JloriiJa,   plicala,  and 

liirla,  &c.)      

Rein-deer     Moss    (Cladonia 

rangi/erina)     

Ramalina  (fastigiata)   [cali- 

caris]     


Locality. 


Lima,  &c. 

Cape  of 
G.  Hope 

Angola, 
Africa 

Switzer- 
land 

Norway 


Norway 
Scotland 
Germany 


COLORIFIC  PRINCIPLES. 


Alpha  Or- 

sellic  acid 
Beta   Orsel- 

lic  acid 
Erythric 

acid 
Leeanoric 

acid 
Gyrophoric 

acid 

Ditto 

Evernicacid 
Usnic  acid 

Ditto 

Ditto 


C»H"0's+HO 
C3<H">0"-f-HO 
CMH10O9-fHO 
CI8H809 

rjaBQISQIi 

Ditto 
C«H»Ol3-f-HO 

C38Hn0'« 

Ditto 
Ditto 


COLOURING 
PRINCIPLES. 


Names.  Formula 


Orceine 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


C'WNO 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


AUTHORITY. 


Stenhouse. 

Stenhouse. 

Stenhouse. 

Schunck. 

Stenhouse. 

Stenhouse. 

Stenhouse. 

Rochleder 
and  Heldt. 

Rochleder 
and  Heldt. 

Rochleder 
and  Heldt. 


1  Phil.  Trans,  for  1818. 
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14.  ROCCELLA  TINCTORIA,  De  Cand.— DYER'S  ORCHELLA 

WEED. 

Sex.  Syst.  Cryptogamia,  Algrc. 

History. — Theophrastus,1  Dioscorides,3  and  Pliny,3  notice  a  plant  which  they 
respectively  call  novtiov  $ixos,  $vxoc  Oaxdaciov,  and  pltycos  thallassion,  i.  e.,  fucm 
marinus.  They  state  that  it  grew  near  the  ground  on  the  rocks  of  Crete,  and  was 
used  for  dyeing  purple;  and  Dioscorides  says  that  some  persons  imagine  that  the 
paint  (fucus)  used  by  women  was  this  plant,  but,  he  adds,  it  was  a  root  bearing 
the  same  name.4 

The  phycos  thallassion  has  been  usually  assumed  to  be  Roccella  tinctoria,  and 
not,  as  the  ancients  state,  a  sea-weed.5  Bory  de  St.  Vincent"  even  thinks  that  the 
ancients  made  their  celebrated  purple  dye,  brought  from  the  isles  of  Elishah,7  with 
the  R.  tinctoria,  which  he  therefore  calls  R.  purpura- an  ti quorum. 

Early  in  the  14th  century,  the  art  of  dyeing  wool  with  Roccella  tinctoria  was 
made  known  at  Florence  by  one  of  the  descendants  of  a  German  nobleman  named 
Ferro  or  Fredrigo.  It  is  said  that  he  accidentally  discovered,  in  the  Levant,  the 
colour  obtained  by  the  action  of  urine  on  this  plant,  there  called  respio  or  respo, 
and  in  Spain  orcvjlia;  and  that  his  family  received  the  name  of  Oricellarii,  altered 
to  Ruccllai,  from  this  useful  invention.  From  the  latter  term  the  generic  name 
Roccella  is  supposed  to  be  derived.8 

Botany.  Gen.  Char. —  Thallus  coriaceo-cartilaginous,  rounded  or  plane,  branched 
or  laciniated.  Apothecia  orbicular,  adnate  with  the  thallus;  the  disk  coloured, 
plano-convex,  with  a  border  at  length  thickened  and  elevated,  formed  of  the  thal- 
lus, and  covering  a  sublentiform,  black,  compact,  pulverulent  powder  concealed 
within  the  substance  of  the  thallus  (Hooker). 

Sp.  Char. —  Thallus  suffruticose,  rounded,  branched,  somewhat  erect,  grayish- 
brown,  bearing  powdery  warts  [soredia],  Apothecia  flat,  almost  black  and  pruinose, 
with  a  scarcely  prominent  border  (Hooker). 

/3.  R.  tinctoria  /3  hypomecha,  Ach. ;  R.  hypomecha,  Bory.  Thallus  terete,  fili- 
form, very  long,  simpiish,  subconjugate,  prostrate,  pendulous. — Cape  of  Good  Hope; 
Mauritius. — 2  to  5  inches  long:  the  thallus  geniculate  where  the  apothecia  are 
developed  (Bory) :  the  apothecia  by  age  lose  the  thalloid  margin  and  become  con- 
vex, naked,  smooth,  and  black  (Ach.). 

y.  R.  dichotoma,  Ach.,  has  a  terete  ash-gray,  brownish  thallus,  with  longish 
dichotomous  branches. 

Hab. — Maritime  rocks  of  the  eastern  Atlantic  islands  (the  Madeira  isles,  the 
Azores,  the  Canaries,  and  the  Cape  de  Verd  isles);  western  coast  of  South  America 
(on  porphyry  near  Riobamba  in  Colombia,  and  on  the  sea-shore  near  Chancay  in 
Peru — Humboldt);9  Bourbon;  extreme  south  of  England,  Guernsey,  Portland 
Island,  and  the  Scilly  Islands. 

In  commerce  several  other  species,  or  varieties  of  the  above  species,  are  met  with.  The 
most  important  are  the  following: — 

R.  fuciformis,  De  Cand.,  Ach.  Syn.,  p.  244.  Hooker,  Engl.  FL,  vol.  v.  part  1,  p.  222.  Lichen 
fuci formis,  Linn.  Flat  leaved  orchella  weed. —  Thallus  flat,  branched,  nearly  upright,  grayish- 
white,  bearing  powdery  warts.  .Apothecia  pruinose,  bordered  (Hooker).  Maritime  rocks  with 
R.  tinctoria;  Canaries;  from  Cherbourg  to  Mogadore;  St.  Malo;  South  of  England. 

R.  fuciformis  R  linearis,  Ach.     Spain,  Sumatra,  the  Dezertas  (Madeira). 

R.phycopsis,  Ach.,  is  also  perhaps  a  variety  of  R.  fuciformis.     It  is  intermediate  in  character 

1  Hist.  Plant,  lib.  iv.  cap.  vii.  p.  82,  eel.  Heinsii,  1613. 

»  Lih.  iv.  cap.  c.  p.  283,  ed.  Saraceni,  159a. 

3  Lib.  xxvi.  cap.  lxvi. ;  and  lib.  xxxii.  cap   xxii.  ed.  Valpy. 

*  Endlicher  (Enchiridion  Botcmiewm,  p.  4,  1841)  says,  that  one  of  the  Alg.-c,  viz.,  Rytiphlcc.a  tinctoria, 
Ag.  yields  a  red  colour,  the  fucus  of  the  ancients. 

5  Jieckmann,  Hist,  of  Invent,  and  Discov.  translated  by  Wm.  Johnston,  vol.  i.  p.  59,  1797. 

6  Essais  sur  les  Isles  Fortunes,  1803  ;  Diet.  Classiq.  d'Hist.  Nat.  xiv.  1828. 

1  Ezelciel,  ch.  xxvii.  v.  7.  •  Beckmann,  op.  citato. 

•  Synops.  Plant.  JZquin.  i.  50. 
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between  the  latter  and  R.  tinctoria.  Its  thallus  is  somewhat  flattened  (terete-compressed),  and 
much  branched;  the  divisions  being  somewhat  fastigiate,  rarely  more  than  an  inch  long,  and 
very  farinaceous. 

R.  flaccida,  Bory.  Branches  somewhat  cylindrical,  filiform,  very  broad,  pendulous,  whitish. 
Mauritius. 

R.  MnxTABNF.i,  Belanger,  Voy.  aux  hides  Orient.  Pi.  13,  Fig.  4  [no  date].  Thallus  coriaceous, 
flaccid,  flat,  entire  and  broad  at  the  base,  at  length  dichotomously  (rarely  trichotomously) 
laciniate,  pale  glaucous,  sorediferous.  Jlpothecia  marginal,  somewhat  pedicellate,  with  a  black 
.convex  pruinose  disk,  and  persistent  margin. — On  the  trunks  of  Mango  trees  [Mangifera  indica) 
in  India;  especially  at  Pondicherry.  This  species,  and  R.  pygmcea,  D.  R.  and  Mont.,  which 
grows  in  Algeria,  are  remarkable  for  growing  on  the  trunks  of  trees;  the  others  are  found  on 
maritime  rocks. 


Fig.  170. 


171. 


Fig.  172. 


Fig.  173. 


Roccella  or  Orchella  Weed. 


Fig.  170.  Roccella  tinctoria. 

a.  Thallus  with  apothecia. 
6.  Ditto  with  Bored ia. 

c.  Portion  of  thallus  with  three  mor« 

developed  apothecia. 

d.  R.  tinct.  var.  dichotoma. 


Fig.  171.  Roccella  fuciformis. 
Fig.  172.  Roccella  Montagnei. 

a.  Thallus  with  soredia. 

b.  Ditto  ditto  (magnified). 

Fig.  173.  Roccella  phycopsis  with  soredia. 


Commerce. — All  the  species  and  varieties  of  Roccella  found  in  commerce  bear 
the  general  appellation  of  Orchella  weed',  but  they  are  distinguished  by  the  name 
of  the  country  from  which  they  are  imported.  The  following  is  a  list  of  the  sorts 
which,  within  the  last  few  years,  have  been  found  in  the  London  market;  those 
marked  with  the  asterisk  (*)  I  have  myself  examined,  and  possess  samples  of — 


*  Angola  Orchella  weed. 
Mauritius  " 

#  Madagascar       " 
♦Barbary  (Mngndore)  ditto. 
*Cape  of  Good  Hope  ditto. 


♦Canary  Orchella  weed. 

Cape  de  Verde  " 
♦Western  Island  " 
*Madeira  (Dezertas)  ditto. 


*Lima  (thick)  Orchella  weed. 
♦Lima  (thin)  " 

Corsica  and  Sardinia    " 


In  1838,  567  cwts.;  in  1839,  6494  cwts.;  and  in  1840,  4175  cwts.  of  Orchella 
weed  paid  duty. 

Physical  Properties. — Having  fully  described  the  botanical  characters  of  the 
different  species  of  Roccella,  it  will  be  unnecessary  here  to  describe  minutely  the 
different  commercial  sorts.1 

The  commercial  kiuds  of  Orchella  weed  may  be  conveniently  arranged  in  three 
divisions,  as  follows: — 

1.  Orchella  weeds  having  a  cylindrical  tapering  tfiallus. — These  consist  usually 
of  Roccella  tinctoria,  and  perhaps  R.  flaccida,  Bory.  In  one  case  (Cape  of  Good 
Hope  orchella)  the  plant  is  R.  hypomecha,  a  mere  variety  of  R.  tinctoria.  Occa- 
sionally, flattened  orchella  weeds  are  found  intermixed:  these  may  be  regarded  as 
accidental. 


'  For  figures  of  the  microscopic  structure  of  the  Roccella  tinctoria,  the  reader  is  referred  to  Link' 
Jcoties  Selectee  Anatomico-Botanicct,  J3erl.  1841.  3tes  Heft,  Taf.  vi. 
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^  a.  Canary  Orchella  Weed.  Roccella  tinctoria. — Formerly  the  most  esteemed  sort  of  Orchella. 
Thallus  filiform,  seldom  exceeding  in  thickness  a  pin,  and  in  length  an  inch  and  a  half.  Colour 
from  pale-yellowish  gray  to  dark  brown. 

B.  Western  Island  Orchella  Weed;  St.  Michael's  Orchella  Weed.  Roccella  tinctoria. — Similar  to 
the  preceding;  but  less  valuable  as  a  dye-stuff. 

y.  Barbary  Orchella  Weed;  Mogadore  Orchella  Weed.  Roccella  tinctoria. — Somewhat  smaller 
than  the  preceding  sorts,  and  less  valuable  as  a  dye. 

J.  Lima  thick  Orchella  Weed;  South  American  thick  Orchella  Weed.  Roccella  tinctoria?  R. 
flaccida,  Bory? — A  very  handsome  lichen,  brought  from  Lima  and  other  parts  of  the  west  coast 
of  South  America.  Distinguished  from  the  other  sorts  by  its  large  size  ;  usually  several,  some- 
times six  or  eight,  inches  long:  its  thickness  from  that  of  a  crow-quill  to  that  of  a  goose-quill. 
Thick  tubercular  excrescences  are  frequently  found  on  it.  It  has  a  very  leathery,  sometimes  a 
cartilaginous  whitish  appearance.  Its  quality  as  a  dye  13  considered  good,  and  superior  to  the 
preceding  sorts. 

£.  Cape  of  Good  Hope  Orchella  Weed.  R.  tinctoria  B  hypomecha,  Ach. — A  large  lichen,  though 
rather  smaller  than  the  preceding.  Remarkable  for  its  white  or  gray-white  appearance:  many 
of  the  divisions  of  the  thallus  are  geniculated.     As  a  dye  its  quality  is  very  bad. 

2.  Orchella  Weeds  have  a  flat  (plane)  or  compressed  thallus.  These  consist  of 
R.  fuciformis,  and,  perhaps,  in  some  cases,  of  R.  Montagnei. 

£.  Angola  Orchella  Weed.  R.  fuciformis.1 — Thallus  very  flat,  seldom  exceeding  an  inch  and 
a  half  or  two  inches  in  length  :  in  breadth  (except  at  the  fork  or  division)  rarely  more  than 
one-sixth  of  an  inch.  Colour  greenish  or  yellowish-gray.  As  a  dye-stuff  it  is  the  most  valuable 
of  all  the  Orchella  weeds. 

n.  Madagascar  Orchella  Weed.  R.  fuciformis. — Smaller,  but  in  other  respects  similar  to  the 
preceding  sort.     Somewhat  less  valuable  than  the  Angola  sort. 

d.  Lima  thin  Orchella  Weed.  R.  fuciformis  ? — Somewhat  more  rounded  or  less  flat  than  the 
preceding,  which  it  in  other  respects  very  much  resembles. 

3.  Mixed  Orchella  Weeds,  consisting  of  both  flat  and  round  Orchella  Weeds. 

i.  Madeira  Orchella  Weed.  R.  tinctoria  and  R.  fuciformis  B  linearis,  Ach.  Gathered  on  the 
Dezertas,  near  Madeira.  The  round  and  terete  thalli  resemble  the  Canary  Orchella.  The 
flattened  thalli  are  thicker  than  those  of  the  Angola  sort. 

Composition. — A  qualitative  analysis  of  Roccella  tinctoria  was  made  by  Fr. 
Nees  v.  Esenbeck,3  who  found  in  it  a  brown  resin  (soluble  in  alcohol  and  ether, 
and  becoming  brownish  red  with  ammonia),  wax,  glutinous  matter,  insoluble  starch, 
yellow  extractive,  yellowish-brown  gummy  matter,  lichen-starch,  tartrate  and  oxalate 
of  lime,  and  chloride  of  sodium  from  the  adherent  sea  water. 

The  nature  of  the  colorific  principles  of  the  Orchella  weeds  (Roccella)  of  com- 
merce has  been  the  subject  of  several  analytical  investigations;  the  most  important 
of  which  are  those  of  Heeren,3  in  1830  ;  of  Kane,4  in  1840;  of  Schunck,5  in  1841, 
and  also  in  1846;  of  Rochleder  and  Heldt,6  in  1843;  of  Knop,*  in  1844;  and  of 
Stenhouse,8  in  1848. 

Robiquet9  has  thrown  much  light  on  the  subject  by  his  investigations  into  the 
nature  of  the  colorific  principle  of  Variolaria  dealbata. 

The  only  constituents  of  the  Orchella  weeds  which  will  require  separate  notice 
are  the  colorific  principles;  and  in  describing  these  I  shall  follow  Stenhouse. 

1.  Alpha-Orsfxlic  Acid  (Stenhouse)  ;  Colorific  principle  of  Lima  thick  Orchella  Weed  (Roc- 
cella tinctoria). — Obtained  by  macerating  the  lichen  in  milk  of  lime,  and  then  adding  excess  of 
hydrochloric  acid  to  the  filtered  solution.  A  white  gelatinous  precipitate  is  obtained,  which, 
when  washed,  dried,  dissolved  in  warm  alcohol,  and  the  solution  allowed  to  cool,  yields  stellate 
prismatic  crystals  of  alpha-orsellic  acid.  It  is  nearly  insoluble  in  cold  water,  but  sparingly 
soluble   in   boiling  water;   pretty  soluble  in  cold  alcohol  and  ether,  and  readily  so  in  boiling 

1  Dr.  Scouler  (in  Dr.  Stenhouse' a  paper  on  the  Lichens  in  the  Phil.  Trans,  for  1848,  p.  72)  has  pro- 
nounced the  Angola  Orchella  Weed  to  be  R.  Montagnei  of  Belanger.  My  own  examination  of  it  led  me 
to  believe  that  it  was  R.  fuciformis.  I  therefore  submitted  samples  of  it  to  Sir  W.  Hooker  and  Mr.  Ben- 
nett, of  the  British  Museum,  both  of  whom  have  declared  it  to  be  one  of  the  numerous  varieties  of  R. 
fuciformis. 

a  Brandes's  Arehiv.  d.  Apothekervertin,  Bd.  xvi.  S.  135. 

3  Schweigger's  Jahrb.  d.  Chem.  Bd.  lix.  S.  313,  1S30  ;  Buchner's  Repertorium,  Bd.  xxxviii   S   21. 

4  Phil.  Trans,  for  1840,  p.  273. 

s  Ann  d.  Chem.  u.  Pharm.  Bd.  xli.  S.  157,  1842:  and  Memoirs  of  the  Chemical  Society  of  London. vol. 
iii.  p.  144,  1846.  J  ' 

6  Ann.  </.  Chem.  u.  Pharm.  Bd.  xlviii.  S.  1,  1843. 

'  Ibid.  Bd.  xlix.  S.  102,  1844.  •  Phil.  Trans,  for  1848,  p.  03. 

•  Journ.  de  Chim.  Mid.  t.  v.  p.  324,  1829;  Journ.  de  Pharm.  t.  xxi.  pp.  200  and  3s7,  1835. 
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alcohol.  It  reddens  litmus,  and  forms  crystallizable  salts  with  the  alkalies  and  earths.  Its 
most  characteristic  reaction,  by  which  its  presence  can  be  very  readily  detected,  is  the  deep 
blood-red  colour  which  it  instantly  strikes  with  a  solution  of  hypochlorite  of  lime;  the  colour 
soon  changes  to  yellow  which  gradually  also  disappears.  A  solution  of  orsellic  acid  in  ammo- 
nia, on  exposure  to  the  air,  soon  assumes  a  bright-red  colour,  which  gradually  becomes  darker 
and  purple  coloured.     The  rational  formula  for  alpha  orsellic  acid  is  C32Hl50  3-j-HO. 

2.  Beta-Oiiset.lic  Acid  (Stenhouse)  ;  Colorific  principle  of  Cape  of  Good  Hope  Orchella  Weed 
(Roccellu  hypomecha). — Is  intermediate  in  its  properties  between  alpha-orsellicacid  and  erythric 
acid,  but  approaches  the  former  more  closely.  It  is  crystallizable,  and  its  solution  yields  a 
fugitive  blood  red  colour  with  hypochlorite  of  lime.  Its  ammoniacal  solution  also  becomes  red 
in  the  air.     The  rational  formula  of  the  hydrated  acid  is  C3,H'701,|+HO. 

3.  Euythric  Acid  (Schunclc  and  Stenhouse);  Colorific  principle  of  Angola  and  Madagascar 
Orchella  Weeds  (Roccella  fuciformis) . — By  macerating  the  lichen  in  milk  of  lime,  as  before  stated, 
Stenhouse  obtained  12  per  cent,  of  crude  erythric  acid.  It  is  a  feebler  acid  than  alpha-  and 
beta-orsel lie  acids;  but  it  agrees  with  these  acids  in  being  crystallizable,  and  in  yielding  red- 
coloured  compounds  with  ammonia,  and  also  in  its  reaction  with  hypochlorite  of  lime.  The 
formula  of  the  hydrated  acid  is  C20Hi°O9+HO. 

Chemical  Characteristics. — The  aqueous  decoction  of  Orchella  weed  forms 
a  copious  precipitate  with  diacctate  of  lead,  and  has  its  colour  deepened  by  alkalies. 
Digested  in  a  weak  solution  of  ammonia,  in  a  corked  phial,  at  a  heat  not  exceeding 
130°  F.,  the  plant  yields  a  rich  violet-red  colour.  This  is  Hello?  s  test  for  the  dis- 
covery of  a  colorific  property  in  lichens.1  By  adding  a  solution  of  hypochlorite  of 
lime  to  an  alcoholic  tincture,  or  to  an  alkaline  infusion  of  the  lichen,  a  fugitive 
blood-red  colour  is  produced. 

Physiological  Effects. — Mucilaginous,  emollient,  and  demulcent. 

Uses. — In  the  Mauritius  it  is  employed  in  decoction  to  alleviate  cough.  In 
Europe  it  is  only  employed  as  a  colorific  agent. 

1.  LACMUS.  —  LITMUS. 

Synonymes. —  Turnsole  in  cakes  (tournesol  en  pains ;  tournesol  en  pierre) ;  Dutch 
turnsole;  lacca  musica,  musiva,  vel  musci;  lacca  cscrulea. 

History. — The  manufacture  of  litmus  was  probably  discovered  by  the  Dutch 
about  the  latter  end  of  the  seventeenth  century.3 

Preparation. — Litmus  is  obtained  by  the  united  influence  of  water,  air,  am- 
monia, and  either  potash  or  soda,  on  any  of  the  tinctorial  lichens  capable  of  yield- 
ing orchil.     If  the  potash  or  soda  be  omitted,  the  product  is  not  litmus,  but  orchil. 

The  manufacture  of  litmus  has  been  described  by  Ferber,3  by  an  anonymous 
writer,4  by  Morelot,5  and  by  Ainedee  G£lis.6  From  their  accounts  it  appears  that 
the  lichen  is  macerated  for  several  weeks,  with  occasional  agitation  in  a  mixture  of 
urine,  lime,  and  potashes,  in  a  wooden  trough  under  shelter.  A  kind  of  fermenta- 
tion takes  place,  and  the  lichen  becomes  first  reddish,  and  subsequently  blue.  When 
the  pulp  has  acquired  a  proper  blue  colour,  it  is  placed  in  proper  moulds,  and  the 
cakes  thus  procured  are  subsequently  dried. 

The  moulds  are  either  of  steel  or  brass,  and  consist  of  two  parts :  the  lower  one 
divided  into  rectangular  cells,  and  the  upper  one  supporting  a  series  of  metallic 
rods  bearing  small  metallic  disks,  so  arranged  as  to  accurately  fit  the  cells  of  the 
lower  piece. 

1  Berthollet  On  Dyeing,  by  Ure,  vol.  ii.  p.  184 ;  also,  Proceedings  of  Comm.  of  Agricult.  of  Asiatic 
Society,  April  8th,  1837. 

3  Litmus  is  not  mentioned  by,  and,  therefore,  was  probably  unknown  to,  Caspar  Batihin  (Pinax,  1671), 
and  to  Dale  (Pharmaeologia,  3tia  ed.  1737).  Tlie  earliest  authors  in  whose  works  I  have  found  it  men- 
tioned are,  Pomet  (History  of  Drugs,  Eng.  ed.  1712),  and  Valentine  (Hist.  Simpl.  1716). 

3  Neue.  Beytrage  zvr  Mineralgeschichte  verschiedener  Lander,  Bd.  i.  S.  378,  Mietau,  1778.  Ferber  de- 
scribes the  process  as  practiced  at  Amsterdam.  He  says  that  the  pulp  is  ground  in  a  mill,  and  forced 
through  a  hair  cloth,  before  it  is  placed  in  the  moulds. 

'  Nicholson's  Journal  of  Ant.  Phil.  Chem.  and  the  Arts,  vol.  ii.  p.  311,  1799.  The  notice  of  litmus  is  a 
translation  from  an  article  in  the  Journal  du  Commerce.  The  lichen  is  said  to  be  ground  in  a  mill,  and 
lifted  through  a  brass  wire  sieve  before  maceration.  The  moulds  are  described  as  being  1|  inches  by 
fe-lOths  of  an  inch. 

4  Mimoirt  sur  le  Lichen  Francois,  vulgo  tournesol  en  pain,  in  the  Mem.de  la  Soc.  Mid.  d' Emulation. 
t.  v.  p.  281. 

6  Journ.  de  Pharm.  t.  xxvii.  p.  476,  1S10. 
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Fig.  174. 


Moulds  used  in  making  Litmus. 

a.  The  lower  or  cell-piece. 

b.  The  upper  piece. 


The  lower  piece  is  immersed  in  the  pulp  with  which  they  are  filled,  and  the 
excess  of  pulp  is  then  scraped  off  by  means  of  a  wooden  spatula.  The  upper  piece 
being  then  applied,  the  disks  enter  the  cells,  and  force  out  the  moulded  cakes  of 
litmus. 

It  appears  from  Gelis'  experiments,  that  any  of  the  lichens  which  serve  for  the 
production  of  orchil  may  be  used  in  the  preparation  of  litmus.1 

The  urine  serves  for  the  production  of  carbonate  of  ammonia,  and  the  lime  em- 
ployed abstracts  the  carbonic  acid. 

The  Dutch  manufacturers  add  chalk  or  sul- 
phate of  lime,  and  some  siliceous  or  argillaceous 
substance,  to  give  body  and  weight  to  the  litmus. 
Indigo  is  also  introduced,  doubtless  for  the  pur- 
pose of  increasing  the  blue  colour  of  the  cakes. 
Description.  —  Litmus  is  imported  from 
Holland,  in  the  form  of  small,  rectangular,  light, 
and  friable  cakes  of  an  indigo-blue  colour.  Ex- 
amined by  the  microscope  we  find  sporules,  and 
portions  of  the  epidermis  and  mesothallus  of 
some  species  of  lichen,  moss  leaves,  sand,  &c. 
The  odour  of  the  cakes  is  that  of  indigo  and 
violets.  The  violet  odour  is  acquired  while  the 
mixture  is  undergoing  fermentation,  and  is  com- 
mon to  all  the  tinctorial  lichens.  It  has  led  some  writers  into  the  error  of  supposing 
that  the  litmus-makers  use  Florentine  orris  in  the  manufacture  of  litmus.  The 
indigo  odour  depends  on  the  presence  of  indigo  in  the  litmus  cakes. 

Composition. — An  accurate  and  complete  analysis  of  litmus  is  yet  a  desidera- 
tum. In  1840,  Dr.  Kane2  submitted  it  to  examination,  and  obtained  from  it  four 
colouring  principles,  to  which  he  gave  the  names  of  erythrolein,  erythrolitmine,  azo- 
litmine,  and  spaniolitmine.  These,  in  their  natural  condition,  are  red,  and  the  blue 
of  litmus,  he  says,  is  produced  by  combination  with  a  base.  "  There  are,  properly 
speaking,"  he  adds,  "only  two  characteristic  colouring  matters  in  litmus — the  ery- 
throlitmine  and  the  azolitmine;  for  the  erythrolein  is  coloured  crimson  purple  only 
by  alkalies,  and  the  spaniolitmine  occurs  but  very  seldom.  In  the  litmus  of  com- 
merce these  colouring  substances  are  combined  with  lime,  potash,  and  ammonia,  and 
there  is  mixed  up  in  the  mass  a  considerable  quantity  of  chalk  and  sand." 

Gelis3  has  published  some  interesting  observations  on  litmus.  He  says  that 
litmus  owes  its  colour  to  four  different  coloured  products,  which  he  designates  by  the 
letters  A,  B,  C,  and  D.  The  ash  of  litmus  he  found  to  contain  carbonate  of  pot- 
ash, carbonate  or  sulphate  of  lime,  alumina,  silica,  traces  of  oxide  of  iron,  chlorine, 
sulphuric  acid,  and  phosphoric  acid. 

I  shall  provisionally  call  the  proper  colouring  matter  of  litmus  derived  from  the 
lichen,  lichen-blue. 

Lichen-Blue;  Litmus  Blue.  By  these  terms  I  understand  the  peculiar  blue  colouring  matter 
of  litmus,  which  is  soluble  in  water,  and  is  reddened  by  acids.  It  is  probably  either  some  mo- 
dification of  orceine,  or  some  allied  principle.  It  may  perhaps  be  a  mixture  or  compound  of 
several  colouring  principles. 

It  is  soluble  in  both  water  and  spirit,  yielding  a  coloured  solution,  which,  in  the  concentrated 
state,  has  a  purple  colour  when  viewed  by  transmitted  light;  but  in  the  dilute  state  it  is  pure 
blue.     Viewed  by  transmitted  candle-light  it  has  a  reddish  colour.     An  aqueous  infusion  of 


Ferber  saw  the  Roccella  lichen  used  at  Amsterdam.  Morelot  stated  that  Variolaria  orcina  yielded  it. 
Nees  and  Ebermaier  (Handb.  d.  Med.  Pharm.  Bot.  Bd.  i.  S.  49) ;  and  Thomson  (Org-.  Chemistry,  p.2!>l), 
on  the  other  hand,  say  that  Lecanora  tartarea  is  employed.— An  orchil-maker,  under  my  care  in  the  Lon- 
don Hospital,  told  me  that  he  had  been  accustomed  to  make  litmus  of  pipe  clay,  starch,  soda,  and  orchil 
liquor;  and  he  gave  me  some  specimens  of  it  thus  prepared.  Gelis  prepared  it  with  Roccella  tinctoria 
(in  the  scutelliferous  state),  Roccella  fuciformis,  and  the  mixture  of  Lecanora  parella  a  path  sens,  and 
Jsidium  eoralhnum,  sold  under  the  name  of  Orseille  d'Auvergne;  but  the  last-mentioned  plants  yielded  a 
less  fine  product  than  the  others.  ' 

1  Phil.  Trans,  for  1840,  p.  298.  »  Journ.  de  Pharmacie,  t.  xxvii.  p.  483,  1810. 
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litmus  neither  reddens  turmeric  paper  nor  occasions  a  precipitate  with  a  solution  of  chloride  of 
calcium.     It  contains,  therefore,  no  free  alkali  or  alkaline  carbonate. 

It  is  reddened  by  acids;  and  also  by  many  of  the  metallic  salts — as  corrosive  sublimate,  sul- 
phate of  copper,  sulphate  of  iron,  &c.  The  infusion  of  litmus,  which  has  been  reddened  by 
acids,  has  its  blue  colour  restored  by  alkalies,  alkaline  earths,  the  alkaline  and  earthy  sulphu- 
rets,  the  alkaline  carbonates,  the  soluble  borates,  the  tribasic  phosphate  of  soda,  the  alkaline 
cyanides,  &c. 

An  infusion  of  litmus  is  decolorized  by  chlorine  and  by  the  alkaline  hypochlorites.  Certain 
deoxidizing  agents  also  deprive  it  of  colour;  as  sulphuretted  hydrogen,  hydrosulphuret  of  am- 
monia, sulphurous  acid,  the  hyposulphites,  nascent  hydrogen  (obtained  by  adding  hydrochloric 
acid  and  zinc  to  an  aqueous  infusion  of  litmus),  and  the  protosalts  of  iron.  If  an  infusion  of 
litmus  be  left  in  contact  with  sulphuretted  hydrogen,  in  a  well-stopped  bottle,  for  a  few  days,  the 
liquid  is  decolorized,  but  reacquires  its  colour  by  exposure  to  the  air  or  oxygen  gas. 

Characteristics. — The  lichen-blue  is  an  aqueous  infusion  of  litmus,  is  distin- 
guished from  other  vegetable  blues  by  the  action  of  acids  and  alkalies  on  it  (see 
supra) ;  for  most  vegetable  blues  and  purples  (as  red  cabbage  j  uice,  syrup  of  violets, 
&c.)  are  changed  to  green  by  alkalies,  whereas,  lichen-blue  does  not  undergo  this 
change. 

If  a  lump  of  moistened  litmus  be  laid  on  turmeric  paper,  the  latter  is  reddened 
by  it;  but  by  the  application  of  heat  the  redness  disappears. 

When  litmus  cakes  are  thrown  into  diluted  hydrochloric  acid,  a  copious  effer- 
vescence ensues,  and  a  solution  of  chloride  of  calcium  is  obtained. 

If  a  cake  of  litmus  be  ignited  in  the  outer  cone  of  the  flame  of  a  candle,  a 
•whitish  violet  tint  is  communicated  to  the  flame,  indicative  of  the  presence  of 
potash. 

If  the  ashes  of  litmus  be  thrown  into  diluted  hydrochloric  acid,  violent  effer- 
vescence takes  place;  a  solution  of  chloride  of  calcium  is  obtained,  and  a  quantity 
of  siliceous  sand  remains  undissolved. 

Impurities. — Inferior  samples  of  litmus  (including  all  those  usually  found  in  English  com- 
merce) contain  indigo,1  the  presence  of  which  in  litmus  cakes  is  proved  by  their  odour ;  by  the 
coppery  lustre  which  they  acquire  when  rubbed  with  the  nail;  by  digesting  them  in  oil  of 
vitriol,  by  which  a  blue  solution  of  sulphate  of  indigo  is  obtained;  and  by  heating  them  in  a 
watch  glass  or  platinum  capsule,  by  which  indigo-vapour  (characterized  by  its  well-known 
odour  and  reddish  violet  colour)  and  crystals  of  indigo  are  obtained. 

Uses. — Litmus  is  employed  as  a  test  for  acids  and  alkalies.  The  former  commu- 
nicate a  red  colour  to  blue  litmus :  the  latter  restore  the  blue  colour  of  reddened 
litmus.  (The  action  of  various  salts  on  litmus  has  been  before  stated.)  If  the 
litmus  present  be  reddened  by  an  unboiled,  but  not  by  a  boiled,  water,  we  may 
infer  that  the  acid  present  is  a  volatile  one;  probably  carbonic  acid,  or  perhaps  sul- 
phuretted hydrogen.  Reddened  litmus  may  have  its  blue  colour  restored  not  only 
by  alkalies,  &c,  as  before  mentioned,  but  also  by  carbonate  of  lime  dissolved  in 
water  by  a  considerable  excess  of  carbonic  acid. 

1.  TINCTTRA  LACMI ;  Tincture  of  Litmus.  (Litmus  one  part;  Distilled  Water 
twentj/-Jive  parts.  M.) — Though  called  tincture,  it  is  in  reality  an  infusion  of  litmus. 
In  order  to  preserve  it,  a  portion  (about  -jLth  part)  of  spirit  may  be  added  to  it. 
If  required  to  be  more  concentrated,  the  proportion  of  litmus  should  be  augmented. 
Some  persons  first  bruise  the  litmus  in  a  mortar,  and  then  tie  it  up  in  a  linen  bag 
before  steeping  it  in  the  water.  By  keeping  in  a  closely-stopped  bottle,  its  blue 
colour  disappears,  but  is  shortly  restored  on  the  admission  of  atmospheric  air. 

2.  CHARTA  EXPLORATORIA  CtERULEA;  Blue  Test  Paper;  Blue  Litmus  Paper.— 
This  is  prepared  by  dipping  slips  of  paper  in  a  strong  and  clear  infusion  of  litmus; 
or  by  brushing  the  infusion  over  the  paper. 

Bibulous  or  unsized  paper  is  usually  preferred,  on  account  of  the  facility  with 
which  it  imbibes  the  liquid  to  be  tested;  and  also  because  the  alum  which  frequently 
enters  into  the  composition  of  the  size  affects  the  colour   of  litmus.     Professor 

1  See  two  papers  by  the  author  in  the  Pharmaceutical  Journal,  vol.  ii.  p.  12,  1849;  and  vol.  x.  p.  325, 
1850. 
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Graham,  however,  recommends  good  letter  paper;  or,  if  the  infusion  is  applied  to 
one  side  only,  thin  and  sized  drawing  paper.  Faraday1  recommends  the  infusion 
to  be  prepared  from  an  ounce  of  litmus  and  half  a  pint  of  hot  water.  The  Prussian 
Pharmacopoeia  of  1827  orders  one  part  of  litmus  and  four  parts  of  water.  Others 
employ  one  part  of  litmus  and  six  parts  of  water. 

In  order  to  obtain  extremely  delicate  test  paper,  the  alkali  in  the  litmus  is  to  he 
almost  neutralized  by  a  minute  portion  of  acid.  To  effect  this,  divide  the  filtered 
infusion  of  litmus  into  two  parts ;  stir  one  portion  with  a  glass  rod  which  has  ken 
previously  dipped  into  very  dilute  sulphuric  acid,  and  repeat  this  until  the  liquid 
begins  to  look  reddish :  then  add  the  other  portion  of  liquid,  and  immerse  the  paper 
in  the  mixture. 

Good  litmus  paper  should  be  uniform  in  its  colour,  and  neither  very  light  nor  very 
dark.  When  it  has  a  purplish  tint,  it  is  a  more  delicate  test  for  acids  than  when 
its  colour  is  pure  blue.  When  carefully  dried,  it  may  be  preserved  by  wrapping  it 
in  stiff  paper,  and  keeping  it  in  well-stopped  vessels  in  a  dark  cupboard  or  drawer. 

Books  of  test  papers,  bound  up  like  bankers'  cheque-books,  are  sold  in  the  shops, 
and  are  very  convenient.  They  are  about  If  inches  long  and  £ ths  of  an  inch  wide. 
To  preserve  them  they  are  kept  in  leathern  cases. 

Blue  litmus  paper  is  used  to  detect  the  presence  of  acids  and  of  certain  salts 
which  react  as  acids. 

3.  CHART A  EXPLOMTORIA  RTJBEFACTA;  Reddened  Test  Paper-,  Red  Litmus  Paper. 
This  is  prepared  with  an  infusion  of  litmus  which  has  been  slightly  reddened  by  an 
acid.  Blue  litmus  paper  may  be  extemporaneously  reddened  by  exposing  it  for  a 
few  seconds  to  the  vapour  of  acetic  acid;  but  for  preserving,  it  is  better  to  prepare 
the  paper  with  litmus  which  has  been  reddened  by  a  minute  portion  of  dilute  sul- 
phuric acid:  the  acetic  acid  being  objectionable,  on  account  of  its  volatility. 

Bed  litmus  paper  is  employed  as  a  test  for  alkalies  and  certain  salts  (see  supra), 
which  react  as  bases. 

2.  ORCH3LLA.— ORCHIL-LIQUOR. 

Two  kinds  of  liquid  or  thin  pulp  called  Orchil  or  Archil  are  met  with :  one  termed 
bine  orchil,  the  other  red  orchil.  They  are  prepared  as  follows :  blue  orchil  is  pro- 
cured by  steeping  the  lichens  before  mentioned  (see  pp.  70  and  71)  in  an  ammo- 
niacal  liquor  in  a  covered  wooden  vessel.  Red  orchil  is  made  with  the  same  liquor 
in  common  earthen  jars  placed  in  a  room  heated  by  steam,  and  called  a  stove.  In 
one  manufactory  which  I  inspected,  the  ammoniacal  liquor  was  prepared  by  distilla- 
tion from  a  mixture  of  lime,  impure  muriate  or  sulphate  of  ammonia  obtained  from 
gas-works,  and  water;  but  some  makers  still  employ  stale  urine  and  lime.  Both 
kinds  of  Orchil  sold  in  the  shops  are  liquids  of  a  deep  reddish  purple  colour  and  an 
ammoniacal  smell.  Bed  and  blue  orchils  differ  merely  in  the  degree  of  their  red 
tint. 

According  to  Dr.  Kane,  Orchil  consists  of  orcein,  erythroleic  acid,  and  azo- 
erythrine.     To  these  must  be  added  ammonia. 

Orchil  is  employed  merely  as  a  colouring  agent.  It  is  used  for  dyeing,  colouring, 
and  staining.     It  is  sometimes  used  as  a  test  for  acids. 

3.  CUDBEAR. 

Cudbear  is  called  by  the  Germans  Persia.1  The  manufacture  of  this  pigment 
was  begun  at  Leith  about  the  year  1777,  by  the  late  Mr.  Macintosh  of  Glasgow, 
under  the  management  of  Dr.  Cuthbert  Gordon.  From  the  latter  gentleman's 
name  the  term  cudbear  (at  first  Cuthbert)  originated. 

*  Chemical  Manipulation. 

2  The  word  persio  is  probably  derived  from  persica,  on  account  of  the  resemblance  of  the  colour  of  cud- 
bear to  that  of  a  peach. 
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It  is  procured  in  the  manner  of  Orchil,  hy  the  mutual  action  of  some  of  the 
colorific    lichens,  air,    and   an   ammoniacal    liquor. 
White  Swedish  or  (artareous  moss  (Lecanora  tarta-  Fig.  175. 

rea)  was  formerly  chiefly  used  in  its  manufacture. 
When  the  proper  purplish  red  colour  has  been  de- 
veloped, the  mixture  is  dried  in  the  air  and  reduced 
to  powder. 

I  have  found  in  the  shops  two  kinds  of  powder  of 
cudbear,  one  called  red  cudbear,  the  other  blue  cud- 
bear. Both  are  purplish  red — but  one  is  redder 
than  the  other  I  have  likewise  met  with  red  and 
blue  cudbear  pastes:  but  the  term  Orchil  might  with  Lecanora  tartarea. 

more  propriety  apply  to  these. 

Cudbear  is  employed  as  a  purple  dye  for  woollen  yarn ;  but  the  colour  which  it 
yields  is  fugitive.  It  is  sometimes  used  for  colouring  pharmaceutical  preparations ; 
and  it  may  be  employed  also  as  a  test. 

Cudbear  paper  is  sometimes  used  as  a  test  for  acids  and  alkalies.  "A  paper 
prepared  from  an  infusion  of  the  best  cudbear,  without  the  addition  of  either  alkali 
or  acid,  has  a  purple  colour,  and  is  affected  by  both  acids  and  alkalies.  It  is  conve- 
nient in  alkalimetry,  being  already  too  red  to  be  sensibly  affected  by  carbonic  acid, 
while  it  is  distinctly  reddened  by  the  mineral  acids/'1 


Order  III.     FUNGI,  Juss.— FUNGALS. 

FuNGACF.iE,  Lind. 

CKARACTF.ns  — Plants  consisting  of  a  congeries  of  cells  or  filaments,  or  both  variously  com- 
bined, increasing  in  size  in  the  more  perfect  species  by  addition  to  their  inside,  their  outside 
undergoing  no  change  after  its  first  formation;  chiefly  growing  upon  decayed  organic  substances, 
or  soil  arising  from  their  decomposition,  frequently  ephemeral,  and  variously  coloured,  never 
accompanied,  as  in  Lichens,  by  reproductive  germs  of  a  vegetable  green  called  gonidia ;  nou- 
rished by  juices  derived  from  the  matrix.  Fructification  either  spores  attached  externally,  and 
often  in  definite  numbers,  to  the  cellular  tissue,  and  frequently  on  peculiar  cells  called  sporo- 
jthores  or  basidia,  which  are  in  many  cases  surmounted  by  fine  processes  which  immediately 
support  the  spores,  and  called  spicules  or  sterigmata ;  or  inclosed  in  membranous  sacs  or  asci,  and 
then  termed  sporidia  (Berkeley,  in  Lindley's  Vegetable  Kingdom). 

Propkutiks. — Variable:  we  have  esculent,  medicinal,  and  poisonous  species;  and  unfortu- 
nately there  are  no  anatomical  characters  by  which  the  poisonous  are  to  be  distinguished  from 
the  edible  fungi. 

They  are  remarkable  for  containing  a  very  large  proportion  of  water;  and  for  their  dry  matter 
being  rich  in  nitrogen  and  phosphates.  Among  their  proximate  constituents  are  several  ali- 
mentary principles  fe.  g.  albumen,  sugar,  mannite,  and  mucilage),  and  some  poisonous  ones 
(ergotin,  tremellin,  and  amanitin).  The  substance  called  fungin,  formerly  considered  to  be  a  nu- 
tritive principle,  appears  to  agree  with  cellulose  in  its  nature. 


Sub-order  I.    Gymnomycetes,  Endl. 

Coniomtcktes,  Fries. 

CiiAnACTEns. — Sporidia  naked  (without  any  hymenium,  perithecinm,  asci,  or  sporidiferous 
flocci),  produced  beneath  the  epidermis  of  plants  or  within  the  matrix  (Fries). 

Properties. — No  medicinal  substances  are  obtained  from  this  sub-order.  The  yeast  plant, 
which  Turpin  refers  to  the  genus  Torula  (from  torus,  a  twisted  cord),  is  more  probably  an  im- 
perfect mucedinous  fungus,  and  as  such  will  be  noticed  hereafter  (see  suborder  Hyphomycetes). 
The  ergot^nould,  called,  by  the  late  Mr.  E.  J.  Quekett,  Ergotatia  abortifaciens,  and  referred  to  tins 
sub  order,  is  considered  by  Link  and  some  other  authorities  to  be  a  species  of  Oidium,  and  as 
nub  will  be  noticed  subsequently  (see  suborder  Hyphomycetes). 

*  Graham,  Elements  of  Chemistry,  p.  925. 


80  VEGETABLES.— Nat.  Ord.  Fungi. 


Sub-order  II.    Hyphomycetes,  Fries. 

Characters. — Flocci  sporidiferous,  naked  (Fries). 

Properties.— To  this  suborder  (which  is  closely  allied  to  Confervacea,  p.  51,)  are  referred 
the  yeast  plant,  the  ergot-mould,  mother  of  vinegar,  and  some  other  plants  interesting  alike  to  the 
physician  and  pharmaceutist. 

15.  FERMENTUM  CERVISIiE— BARM  or  YEAST. 

(Cerevisise  Fermentum,  L.  D.) 

History. — Leaven  and  ferment  have  been  known  from  the  most  remote  periods. 
Leaven  (or  sour  dom/h),  called  in  Hebrew  seor,x  and  ferment,  termed  in  Hebrew 
Ichametz,2  are  both  referred  to  in  the  Old  Testament:  the  one  applies  to  solids,  the 
other  to  both  solids  and  liquids.  In  the  common  version,  however,  both  these 
Hebrew  words  are  translated  leaven.3  The  Greeks  appear  to  have  used  the  term  £vW1? 
in  a  general  sense,  to  include  both  leaven  and  ferment.  Dioscorides4  speaks  of  the 
medical  properties  of  the  leaven  of  wheat  (Jixsvptov  fv^),  which  Galen5  and  Paulus6 
simply  call  Zvfiq.  Pliny7  distinguishes  leaven  (fermentum)  from  beer  yeast  (spuma 
cervisise). 

The  history  of  the  discovery  of  the  vegetable  nature  of  yeast  is  an  interesting 
subject  of  inquiry.  So  long  since  as  the  year  1680,  Leeuwenhoek8  described  and 
figured  the  globules  of  beer-yeast.  He  was  fully  aware  of  its  vegetable  nature,  but 
was  ignorant  of  its  power  of  vegetating  or  growing,  and  notwithstanding  the  high 
magnifying  power  which  he  used,  he  failed  to  detect  the  presence  of  the  granules 
or  nuclei  in  the  interior  of  the  yeast-cells. 

In  1826,  Desmazieres9  published  some  observations  on  Persoon's  genus  Myco- 
derma,  which  he  defined  anew,  and  referred  to  Gaillon's  class  of  infusory  animals, 
called  Nemazoa,ria  (now  placed  among  Algae).  He  described  a  Mycoderma  vini, 
glutinis  farinulse,  malti-juniperini,  malti-cervisise,  and  cervisise.  The  latter  is  fre- 
quently considered  to  be  the  yeast-plant;  but  Desmazieres  confounded  two  things 
which  deserve  to  be  considered  entirely  distinct,  namely,  the  yeast-plant,  properly 
so  called  (the  Torula  Cerevisise  of  Turpin),  and  a  larger  filamentous  confervoid 
plant,  to  which  more  strictly  the  name  of  Mycoderma  Cervisise  of  Desmazieres 
should  be  confined. 

To  Cagniard-Latour  is  due  the  credit  of  establishing  the  real  nature  of  yeast. 
During  the  years  1835  and  1836,  he  communicated  to  the  SocUti  Philomathique 
some  researches  on  ferments,  which  were  published  in  the  journal  called  Vlnstitul 
(Nos.  158,  159,  164,  165,  166,  167,  185,  and  199);  and  on  the  12th  of  June, 
1837,  he  presented  to  the  Academy  of  Sciences  his  Memoire  sur  le  Fermentation 
Yineuse,  a  notice  of  which  appeared  in  the  Comptes  Rendus  of  that  period.  The 
report10  on  this  memoir,  drawn  up  by  Turpin,  in  the  name  of  himself,  Thenard,  and 
Becquerel,  was  made  to  the  Academy  in  July,  1838  [Comptes  Rendus))  and  the 
memoir  itself  was  printed  in  the  68th  volume  of  the  Annales  de  Chimie  et  de 
Physique,  1838. 

About  the  same  time,  Schwann11  was  occupied  in  investigations  on  this  sub- 

1  Hence  the  German  sauer  and  English  sour. 

a  The  sour  fermented  mare's  milk  used  by  the  Tartars  appears  to  have  derived  its  name,  koumiss,  from 
the  Hebrew  Ichametz. 

!  3  In  Exodus,  xiii.  7,  the  terms  seor  and  Ichametz  occur  together,  and  are  evidently  distinct.  "  Unleavened 
tilings  (matzah)  [*(vy-a]  shall  be  consumed  during  the  seven  days,  and  there  shall  not  be  seen  with  thee 
fermented  things  [^i^uam'v],  arui  there  shall  not  be  seen  with  thee  leavened  mass  [£v/un],» — (Biblical 
Cyclopcedia,  vol.  ii.  pp.  23G-7.)     The  interpolated  Greek  words  are  from  the  Septuagint. 

4  Lib.  ii.  cap.  107.  s  De  Simpl.  Med.  Facult.  lib.  vi.  cap.  vi.  §  3. 

6  Paulus  JEgineta,  trans,  by  F.  Adams.     Syd.  Soc.  Ed.  vol.  iii.  p.  126. 

1  Hist.  Nat.  lib.  xviii.  cap.  12  and  26;   lib.  xxii.  cnp.  82.     Ed.  Valp. 

8  Arcana  Natura>,  delecta,  p.  1,  et  seq.  ed.  nov.  Lugd.  Bat.  1722. 

9  Desmazieres's  observations  were  first  published  at  Lisle.     They  were  afterwards  reprinted  in  the 
Annales  des  Sciences  Naturelles,  t.  x.  p.  42,  1827. 

10  A  translation  of  this  report  appeared  in  Jameson's  Edinburgh  New  Philosophical  Journal    vol    xxv. 
«'  PoggendorfTs  Annalen  der  Physik,  Bd.  xli.  p.  184,  1837. 
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ject,  but  his  observations  were  not  published  until  1837.  He  denied  that  the  or- 
ganized being  found  in  fermenting  liquids  is  one  of  the  infusoria,  as  Desmazieres 
had  supposed,  but  asserted  that  it  is  undoubtedly  a  plant,  and  that  it  has  great  re- 
semblance to  many  jointed  fungi.  Meyen,  who  examined  it  at  Schwann's  request, 
agreed  as  to  its  vegetable  nature,  and  considered  that  the  only  doubt  which  could 
exist  respecting  it  was,  whether  it  was  an  algal  or  a  fungus,  but  its  deficiency  in 
green  pigment  led  him  to  regard  it  as  a  fungus.  The  filamentous  fungus  found  in 
saccharine  solutions  which  are  undergoing  fermentation,  Schwann,  therefore,  pro- 
posed to  call  the  sugar-fungus  (Zuckerpilz).  Meyen1  adopts  Schwann's  proposal, 
and  refers  to  three  species  of  Saccharomyces,  viz.,  S.  vini,  8.  cerevisiee,  and  S. 
pomorum. 

In  1837,  Kutzing2  described  and  figured  the  yeast-plant. 

On  the  20th  of  August,  1838,  Turpin3  read  to  the  Academy  of  Sciences  at 
Paris,  his  valuable  Mdmoire  sur  la  Cause  et  les  Effets  de  la  Fermentation  Alcoolique 
ct  Aceteuse. 

The  notion  that  yeast  was  an  organized  being,  in  fact  a  living  plant,  was  at  first 
strongly  opposed  by  Berzelius  and  Liebig;*  but  was  soon  adopted  by  the  eminent 
chemist  Mitscherlich.5 

Botany. — The  substance  called  yeast  is  a  mass  of  microscopic  cryptogams. 

The  organization  and  vitality  of  yeast  are  demonstrated  by  the  form  and  structure  of  its  par- 
ticles, as  determined  by  the  microscope;  by  their  chemical  composition;  by  their  reproductive 
power,  as  proved  by  the  generation  of  yeast  during  the  fermentation  of  beer;  and  lastly,  by  the 
effects  of  mechanical  injuries,"*  of  heat  and  cold,'  and  of  chemical  and  other  poisons.s 

Kutzing,9  who  is  a  believer  in  the  convertibility  of  some  of  the  lower  algals  into 
species,  or  even  genera,  of  a  higher  organization,  is  of  opinion  that  yeast  is  an  algal 
in  its^ lowest,  but  a  fungus  in  its  highest,  grade  of  development. 

It  is  more  probable,  however,  that  this  plant  is  a  fungus  in  all  stages  of  its  exist- 
ence; and  that  what  we  know  as  yeast  is  either  a  mass  of  sporidia  or  the  separated 
joints  of  the  spawn  or  mycelium  of  a  fungus  whose  more  perfect  state  is  at  present 
undetermined,  but  which  is  probably  a  mucedinous  fungus,  perhaps  allied  to  Peni- 
a'llium.     In  the  present  state  of  uncertainty,  I  have  thought  it  preferable  to  desig- 

cJ  ReP°rt°n  the  Progress  of  Vegetable  Physiology  during  the  year  1837,  translated  by  W.  Francis,  pd 
83-84,  London,  1839.  '  '  r 

5  Journal  far  praktische  Chemie,  Bd.  xi. 

3  Memoire  de  V  Acadtmie  Royale  des  Sciences,  t.  xvii.  1840. 

*  In  Liebig's  Annalen  der  Pharmacie,  vol.  xxix.  p.  100,  11-39,  a  satirical  paper  (The  Mystery  of  Vinout 
Fermentation  unfolded)  was  published,  representing  yeast  to  be  an  infusory  animal  which  fed  on  sugar 
and  evacuated  by  the  alimentary  canal  spirit  of  wine,  by  the  urinary  organs  carbonic  acid  !  In  his  Che- 
mistry in  its  Application  to  Agriculture  and  Physiology,  edited  by  Dr.  Playfair,  2d  edition,  1812,  Liebi<r 
declares  yeast  to  be  a  body  in  a  state  of  decomposition,  and  states  that  the  idea  of  its  reproducing  itself 
as  seeds  reproduce  seeds,  cannot  for  a  moment  be  entertained.  Bat  in  the  third  edition  of  his  Animal 
C  hennstry  (edited  by  Dr.  Gregory,  1846|  he  does  not  attempt  to  deny  the  vegetable  nature  of  yeast,  though 
he  thinks  that  investigation  into  the  nature  of  this  substance  is  not  yet  completed. 

5  See  the  Report  of  the  Academy  of  Sciences  at  Berlin  for  February  1843,  q noted  in  the  translation  of 
Link's  Report  on  the  Progress  of  the  Physiological  Botany,  published  bv  the  Ray  Society,  p.  4-2*,  1846 

«  A  very  curious  fact  was  mentioned  to  me  by  the  importer  of  German  and  Butch  yeast,  in  Finch-lane 
Cornhill,  London:  it  is,  that  mechanical  injury  kills  or  destroys  yeast.  Foreign  yeast  is  imported  in 
bags,  and  of  these  great  cnre  is  requisite  in  their  removal  from  place  to  place.  If  they  be  allowed  to  fall 
violently  on  the  ground,  the  yeast  is  spoiled.  A  bruise,  as  a  blow  given  to  the  bas,  also  destroys  it  The  men 
who  make  up  the  dried  yeast  into  quarter-pound  and  half-pound  balls  for  sale,  are  obliged  to  handle  it  very 
dexterously,  or  they  injure  and  destroy  it.  In  fact,  falls,  bruises,  or  rough  handling,  kill  it,  and  the  yeast 
which  has  thus  been  mechanically  injured  may  be  readily  distinguished  from  good,  unaltered  yeast  Its 
colour  becomes  darker,  somewhat  like  the  change  which  an  apple  or  pear  undergoes  when  it  becomes 
rotten  ;  and,  from  being  crumbly  or  powdery,  it  becomes  soft,  glutinous,  stickv  to  the  finders  like  Hour- 
paste,  and  soon  stinks.  I  have  submitted  some  of  this  injured  or  dead  yeast  to  microscopical  examina 
tion,  but  have  been  unable  to  detect  any  difference  in  its  appearance  from  healthy  yeast.  The  effect  of 
mechanical  injuries  is  also  noticed  by  several  writers.  Thus  Liebig  (Chemistry  in  its  application  to 
Agriculture,  by  Br.  Playfair,  p.  280,  3d  ed.  1842)  remarks  that  simple  pressure  diminishes  the  power  of 
yeast  to  excite  vinous  fermentation. 

1  Boiling  for  a  short  period  injures,  and  for  a  long  period  destroys,  the  power  of  yeast  to  excite  fer 
mentation  (Berzelius).     Cold  interrupts  fermentation,  apparently  by  rendering  the  yeast-plant  torpid 

8  The  power  of  yeast  to  excite  vinous  fermentation  is  arrested  or  'destroyed  by  alcohol,  acids  alkalies 
various  salts  (chloride  of  sodium,  bichloride  of  mercury,  nitrate  of  silver,  &c),  volatile  oils  'excess  of 
sugar,  &c.     (See  Berzelius  and  Liebig;   also,  Quevenne,  in  the  Journ.  de  Pharmacie,  t.  xxiv.  p.  3334 

*  The  following  are,  according  to  Kutzing,  thegeneric  and  specific  characters  of  the  Yeast-plant  which 
he  calls  Cryptococcus  Fermentum,  and  refers  to  Mycophacecr.  iPilztanze),  a  sub-order  of  Al°-£e. 
Cryptococcus. — Mucus  hyaline  globules,  collected  in  an  in'ermediate  mucous  stratum 
C.  Fermentum.—  Submersed  :  globules  elliptical,  solid,  in  the  centre  1-  or  2-punctate. 
VOL.  II. — 6 
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nate  it  by  its  more  classical  name  {Fermentum  Cervisise')  than  to  adopt  any  of  the 
following  botanical  names,  which  have  been  given  to  it:  Mycoderma  Cervisise, 
Desmazieres;  Torula  Cerevisise,  Turpin;  Cryptococcus  Fermentum,  Kxitzing;  Sac- 
charomyces  Vini  et  Cerevisise,  Schwann  and  Meyen.  For  while  Mycoderma  is  a 
spurious  genus  (Fries  and  the  Rev.  M.  J.  Berkeley),  the  yeast-plant  has  been  de- 
clared, by  an  eminent  fungologist,  to  be  certainly  no  Torula;  and  as  Kutzing's 
notion  of  its  algaceous  nature  is  not  admitted  by  botanists,  his  name  of  Cryptococcus 
Fermentum  is  scarcely  admissible  for  it. 


The  Yeast-Plant. 


Fig.  176. 


Fresh  Yeast. 

a.  Cells  overlapping  and  showing  their  transparency. 

6.  Micrometer  scale,  indicating  one-hundredth  of  a  millimetre, 
■with  a  progressive  series  of  small  seeds  or  seminules,  the  two 
first  beginning  to  become  vesicular  at  the  centre,  the  two  others 
showing  the  thickness  of  the  cells,  and  their  interior  small  gra- 
nules of  variable  size. 

Fig.  179. 


Yeast  in  wort  for  three  hours. 
(Cells  double  or  didymous.) 


Yeast  in  wort  for  eight  hours. 

(Cells  united  and  converted  into 
moniliform  or  jointed  filaments.) 


Fig.  177. 

^    o 
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Yeast  in  wort  for  one  hour. 
(Cells  beginning  to  germinate.) 


Fig.  180. 


Yeast  in  a  saccharine  solution  for 

three  days, 
h.  The  sporidia  beginning  to  ramify 

and  to  evolve  lateral  buds. 
i.   Lateral  branches  composed  of  two 

joints. 
I.  An    individual    whose    cell    had 

evolved  two  branches. 
The  more   or   less   small   intermixed 

cells    or    granules    are  probably 

abortive. 


When  submitted  to  microscopic  examination,  yeast  is  found  to  consist  of  globose, 
or  more  or  less  ovoidal,  ellipsoidal,  or  somewhat  pyriform,  transparent,  nucleated 
cells,  varying  in  size  from  ^V^th  to  about  ^V^-th  of  an  English  inch.  The  nu- 
cleus appears  to  me  to  consist  of  a  mass  of  granules  or  nucleoli  of  unequal  size: 
some  of  the  larger  ones  are  highly  refractive,  and  probably  contain  oily  or  fatty 
matter.     The  nucleoli  are  called  by  Turpin,  ghbuline. 

Turpin  spent  a  night  in  a  brewery  to  examine  the  changes  which  the  yeast  under- 
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goes  during  the  fermentation  of  beer.  The  fresh  yeast  had  the  appearance  indicated 
in  Fig.  17G.  In  one  hour  after  it  had  been  added  to  the  wort,  he  says  that  germi- 
nation had  commenced;  the  maternal  cells  had  produced  one  or  two  buds  or  young 
cells  (see  Fig.  177).  In  three  hours  many  of  the  cells  were  didymous,  or  double, 
the  buds  having  attained  the  size  of  the  maternal  cells,  and  some  of  them  had  them- 
selves begun  to  produce  other  buds  or  young  cells  (see  Fig.  178).  In  eight  hours 
the  cells  were  arranged  in  rows,  forming  moniliform  mucedinous  plants,  composed 
of  several  cells  or  joints,  which  varied  somewhat  in  diameter  and  shape.  Terminal, 
and  in  some  cases  lateral,  buds  or  young  cells  were  observed,  showing  that  the  plants 
were  about  to  ramify.  Some  of  the  smaller  rows  were  seen  to  explode  and  emit  a 
fine  powder,  consisting  of  minuter  globules  (see  Fig.  179).  Turpin  placed  some 
yeast-cells  in  an  aqueous  solution  of  sugar,  and  in  three  days  observed  that  jointed 
filaments,  with  lateral  branches,  were  produced  (see  Fig.  180). 

I  have  myself  examined  yeast  at  Messrs.  Hanbury  and  Buxton's  brewery  at  va- 
rious stages  of  the  fermentation  of  both  porter  and  ale,  from  a  few  hours  to  many 
days.  In  the  more  advanced  stages  of  fermentation,  I  observed  the  globules  of  yeast 
were  frequently  in  strings,  or  rows,  apparently  forming  moniliform  often  branched 
plants.  But  as  the  cells  or  joints  were  very  readily  separable,  I  could  not  satisfy 
myself  that  the  adhesion  was  otherwise  than  mechanical,  such  as  we  see  between 
the  blood-disks  when  they  arrange  themselves  in  series  like  money-rolls,  and  such 
as  we  sometimes  perceive  even  in  inorganic  amorphous  precipitates.  My  experience 
agrees  precisely  with  that  of  Schlossberger,1  who  states  that  he  "  never  could  per- 
ceive a  budding  or  bursting  of  the  yeast-cells,  accompanied  by  a  discharge  of  their 
contents,  nor  could  I  ever  produce  this  by  compression.  These  curious  brachial  and 
other  adjustments  of  the  cells  of  yeast  to  each  other,  appeared  to  me  the  work  of 
chance."  It  is,  however,  proper  to  add,  that  the  artificial  rupture  of  the  cells  has 
been  effected  by  Mitscherlich,  who  also  confirms  Turpin's  observation  of  the  budding 
of  the  yeast-cells  (see  p.  84). 

Origin. — It  is  well  known  that  a  pure  solution  of  sugar  will  not  undergo  fer- 
mentation when  exposed  to  the  air,  but  a  saccharine  vegetable  juice,  which  contains 
albuminous  matter  (as  the  juice  of  the  grape),  suffers  spontaneous  fermentation,  and 
this  process  always  begins  with  the  formation  of  yeast-cells. 

By  some  it  is  assumed  that  these  arise  from  yeast-germs  floating  in  the  air,  and 
which,  meeting  with  a  fit  receptacle  for  their  development  in  the  vegetable  juice, 
germinate  and  grow,  and  effect  vinous  fermentation.  By  others  their  production  is 
ascribed  to  a  gencratio  primitiva. 

Turpin  was  of  opinion  that  there  are  three  sources  or  modes  of  production  of 
the  yeast-plant:  1st,  the  trans- 
formation of  globuline  into  yeast-  Fig.  181. 
cells;  2dly,  budding,  or  the  se- 
paration of  the  joints  of  monili- 
form stems;  3dly,  the  escape  of 
spores  (globulins  seminullferrs) 
from  the  interior  of  the  cells: 
Mitscherlich  admits  the  two 
latter  modes  of  growth. 

The  amylaceous  particles  con- 
tained in  the  cells  of  the  albu- 
men of  barley  (see  Figs.  181, 
182)  are  called  by  Turpin  globu- 
line. The  transformation  of  these 
into  yeast-cells  is,  according  to 
the  same  authority,  the  primitive 
origin  of  beer  yeast.  Dr.  Lindley3 


182. 


Cell  from  the  al- 
bumen of  barley, 
containing  starch 
grains,  called  by 
Turpin  globuline. 


Turpin's  globuline  of  barley. 


'  Pharmaceutical  Journal,  vol.  v.  p.  131,  1S15. 


2  Introduction  to  Botany,  p.  113,4th  ed.  ISIS. 


84 


VEGETABLES.— Nat.  Ord.  Fungi. 


Fie.  183. 


partly  confirms  Turpin,  for  he  states  that  he  has  seen  these  smaller  granules  sprout 
during  fermentation ;  and  he  adds,  that  they  have  at  that  time  lost  all  their  starch, 
for  iodine  produces  no  sensible  effect  upon  their  colour. 

Turpin  states  that  35  lbs.  of  dried  or  pressed  yeast  produced  during  the  brewing 
of  5700  litres  [about  14  butts]  of  beer  247  lbs.  of  dried  or  pressed  yeast:  that  is, 
an  actual  increase  of  212  lbs.  of  new  yeast. 

In  the  deposit  from  the  porter  refrigerator  of  Messrs.  Truman  and  Hanbury's 
brewery,  I  have  observed  the  forms  deposited  in  Fig.  183,  c,  <l,  e,  and  f.  These 
constitute  the  plant  called  by  Desmazieres  the  Mycoderma  Cervisise. 

Occurrence  in  the  Human  Body. — Yeast-cells  have  been  found  in  the  human 
body.  Hannever  detected  them  in  the  black  coating  of  the  tongue  of  a  typhoid 
patient.  They  have  also  been  discovered  in  the  liquids  of  the  oesophagus,  stomach, 
and  intestine.  In  some  cases,  probably,  they  may  have  been  introduced  by  the  beer 
drank  by  the  patient;  but,  in  other  cases,  their  presence  could  not  be  accounted  for 
in  this  way.  As  they  are  developed  in  the  urine  of  diabetic  patients,  their  occurrence 
in  urine  has  been  supposed  to  indicate  the  existence  of  sugar,  but  they  have  been 
found  also  in  non-saccharine  urine.1 

Description. — In  commerce,  three  varieties  of  yeast  are  known  and  distinguished. 

These  are,  brewers'  yeast,  dried  yeast,  and  patent 
yeast. 

1.  Brewers'  yeast. — In  breweries,  two  kinds  of 
yeast  may  be  distinguished,  namely,  upper  or  top 
yeast,  and  lower  or  bottom  yeast.  These  have 
been  described  by  Mitscherlich.3 

Top  yeast  consists  of  large  cells,  at  the  ex- 
tremities of  which  small  ones  are  developed.  It 
appears,  therefore,  to  be  produced  by  buds.  In 
Berlin,  the  most  beautiful  top  yeast  is  obtained  at 
a  temperature  of  77°  F. 

Bottom  yeast  consists  of  cells  of  various  sizes, 
without  any  small  globules  attached  to  the  large 
ones.  It  appears  to  be  produced  by  the  growth 
of  small  isolated  granules  (spores?),  which  Mits- 
cherlich thinks  have  escaped  from  the  yeast-cells 
which  have  burst  and  disburthened  themselves  of 
their  contents.  Bottom  yeast  is  multiplied  at  a 
lower  temperature  than  top  yeast:  Mitscherlich 
says,  that  the  bottom  ferment  of  Bavarian  beer 
is  produced  at  a  temperature  which  must  not  ex- 
ceed 48°  F.  nor  go  below  32°  F.  The  bottom 
yeast  sold  at  breweries  is  generally  impure. 

Brewers  and  bakers  distinguish  yeast  according 
to  the  quality  of  the  beer  from  which  it  is  ob- 
tained. Ale  yeast  is  the  best  and  strongest;  and 
is  used  for  bread-making.  Porter  yeast  is  ob- 
jected to  by  bakers,  but  is  used  in  distilleries. 
.  Small-beer  yeast  is  said  to  be  weak,  but  rapid  in 
its  effects,  and  is  sometimes  used  ]n  making  rolls. 

2.  Dried  yeast— Under  this  name  is  sold  a  granular  or  pasty  mass  of  yeast-cells, 
which  have  been  separated  from  mechanically  admixed  solids,  as  well  as  from  the 
supernatant  fermented  liquid,  probably  by  filtration  through  linen  cloths  and  sub- 
sidence. That  which  is  sold  in  London  is  imported  from  Holland,  Belgium,  and 
Germany,  and  is  commonly  called  German  yeast.     It  comes  over  in  hempen  bags, 

1  Des  Vigltaux  qui  croissent  aux  V Homme  et  sur  les  Animaux,  par  M    Ch    Robin    Pi.;,    1A17 
*  Poggend.  Ann.  lix. ;  also,  Chtm.  Gazette,  vol.  i.  p.  568,  1843.  '  ' 
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each  holding  half  a  hundred  weight.  If  transported  in  casks  it  is  apt  to  burst 
them,  unless  they  are  strongly  iron-bound,  by  the  quantity  of  carbonic  acid  which 
it  evolves. 

3.  Patent  yeast. — This  might  with  more  propriety  be  called  artificial  yeast.  It 
is  a  watery  liquid,  containing  yeast-cells,  and  which  has  usually  been  prepared  pur- 
posely by  the  fermentation  of  an  infusion  of  malt  and  hops.  The  hops  probably 
contribute  to  prevent  the  liquid  becoming  rapidly  sour.  Turpin  thinks  that  their 
oil  may  act  as  a  stimulant  in  the  development  of  the  yeast-plant.  I  am  informed 
by  a  baker  that  he  prepares  patent  yeast  for  bread-making  by  mashing  half  a  peck 
of  ground  malt  with  six  gallons  of  water  at  170°  F. ;  then  boiling  the  wort  with 
half  a  pound  of  hops;  and  to  the  cooled  liquid  adding  some  brewers'  yeast.  In 
24  hours  the  patent  yeast  is  fit  for  use.1  It  rapidly  turns  sour  in  warm  weather; 
and  I  am  informed  that  bread  made  with  it  does  not  keep  so  well  as  that  prepared 
with  other  kinds  of  yeast.  It  is  in  general  use  among  bakers,  especially  those  who 
use  an  inferior  kind  of  flour. 

Mr.  Fownes3  describes  the  following  mode  by  which  he  prepared  some  artificial 
yeast:  "A  small  handful  of  ordinary  wheat-flour  was  made  into  a  thick  paste  with 
cold  water,  covered  with  paper,  and  left  for  seven  days  on  the  mantle-shelf  of  a 
room  where  a  fire  was  kept  all  day,  being  occasionally  stirred.  At  the  end  of  that 
period  three  quarts  of  malt  were  washed  with  about  two  gallons  of  water,  the  infu- 
sion boiled  with  some  hops,  and  when  sufficiently  cooled,  the  ferment  added.  The 
results  of  the  experiment  were  a  quantity  of  beer  (not  very  strong,  it  is  true,  but 
quite  free  from  any  unpleasant  taste),  and  at  least  a  pint  of  thick  barm,  which  proved 
perfectly  good  for  making  bread." 

Composition. — Yeast  has  been  analyzed  by  Marcet,3  by  Dumas,4  by  Mitscherlich,5 
by  Mulder,6  and  by  Schlossberger.7 

It  consists  of  two  parts,  the  cell-walls,  composed  of  a  kind  of  cellulose,  and  the 
contents  of  the  cells,  composed  of  a  proteine  substance,  and  probably  fat,  or  oil. 

1.  Cell-walls. — By  digesting  yeast  in  a  weak  solution  of  potash,  the  contents  of  the  cells 
are  removed,  and  the  membranous  matter  composing  the  cell-walls  is  left.  In  its  composition 
it  approximates  to  cellulose  or  starch. 

Schlossberger. 

With  oxide  of 
With  chromate    copper  and 
of  lead.  chromate  of 

Atoms.         Eq.Wt.         Per  Cent.  Mulder.  potash. 

Carbon 12 72 44  44 45.00 45.45 45.09 

Hydrogen 10 10 0.17 6.U 6.87 6.60 

Oxygen     10 80 49.38 48.88 47.68 48.31 

Cellulose  of  yeast    .     1 162 99.99 100.00 100.00 100  00 

2.  Contents  of  the  Cells. — According  to  both  Mulder  and  Schlossberger,  yeast-cells  con- 
tain a  substance  allied  to  the  proteine  bodies. 

Schlossberger. 

Mulder.  . > N 

Carbon 43.35 55.53 55  53 

Hydrogen 6.56 7.50 7.50 

Nitrogen 12.68 14.01 13.75 

Oxygen     37.41 22.96 23.22 

100.00  100.00  100.00 

Besides  traces  of  phosphorus  and  sulphur. 

Mulder  regards  the  contents  of  the  cells  as  being  the  hydrated  oxide  of  proteine,  C40H37NsO26= 
C4°H»1N*0,'4-0<4-6HO. 

1  Various  receipts  for  making  yeast  are  given  in  Webster's  Encyclopedia  of  Domestic  Economy,  p.  760. 
a  Pharmaceutical  Journal,  vol.  ii.  p.  40;},  lfs42. 

3  Quoted  by  L.  Gmelin,  Handb.  d.  Chem.  Bd.  ii.  S.  1100. 

4  Traits  de  Chimie  appliquH  aux  Arts,  t.  vi.  p.  316,  1843. 

*  Lehrbuch  d.  Chemie,  4  Aull    S.  370  (quoted  by  Schlossberger). 

6  Tin  Chemistry  of  Vegetable  and  Animal  Physiology,  translated  by  Dr.  Fromberg,  p.  48;  also,  Pharm. 
Central  Blatt  fur  1844,  8.891. 
■  Ann.  d.  Chem.  u.  Pharm.  Bd.  Ii.  S.  193,  1814  ;  also,  Pharm.  Journal,  vol.  v.  p.  42,  1846. 
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It  is  probable  that,  besides  a  proteine  body,  the  cells  contain  a  fatty,  or  oily  substance. 
Schlossberger  slates  that  he  extracted  a  yellow  oil  from  yeast  by  means  of  ether. 

3.  Ashes. — According  to  Schlossberger,  the  ashes  of  upper  yeast  amounted  to  2.5;  of  lower 
yeast,  to  3.5  per  cent. 

Physiological  Effects. — The  effects  of  yeast  on  the  animal  economy  are,  if 
at  all,  not  very  obvious.  The  constituent  of  the  cell-walls  is  insoluble,  and  therefore 
inert.  The  contents  of  the  cells  may,  perhaps,  be  slightly  nutritive.  To  the  evolved 
carbonic  acid  have  been  ascribed  the  topical  antiseptic  effects  of  yeast. 

The  tonic  and  laxative  effects  ascribed  to  beer  yeast,  are  probably  referable  to 
the  fermented  malt  liquor  in  which  the  yeast-cells  are  usually  contained  and  exhibited 
(see  Wort). 

Uses. — Yeast  is  employed  both  for  medicinal  and  chemical  purposes. 

As  a  medicine,  yeast  has  been  used  both  internally  and  externally.  Internally, 
it  has  been  administered  as  a  tonic  and  antiseptic  in  typhoid  fevers.  Dr.  Stoker1 
states,  that  it  usually  acts  as  a  mild  laxative,  improves  the  condition  of  the  alvine 
evacuations,  and  is  more  effectual  in  removing  petechia  and  black  tongue  than  any 
other  remedy.  It  is  admissible  where  cinchona  and  wine  cannot  be  employed,  on 
account  of  the  inflammatory  symptoms.  The  dose  of  it  is  two  tablespoonfuls  every 
third  hour,  with  an  equal  quantity  of  camphor  mixture.  Enemata  of  yeast  and 
assafoetida  are  said,  by  the  same  writer,  to  be  efficacious  against  typhoid  tympany. 

Externally,  it  has  been  used  in  the  form  of  poultice.     (See  Cataplasma  Fermenti.) 

Yeast  is  an  important  agent  in  panification  and  brewing.  In  some  cases  of  dys- 
pepsia, unfermented  bread  appears  to  agree  better  with  the  stomach  than  fermented 
bread,  which  is  supposed  to  derive  an  injurious  quality  from  the  yeast  used  in  its 
preparation. 

Yeast  is  sometimes  added  to  liquids  to  excite  the  vinous  fermentation,  and  thereby 
to  detect  the  presence  of  saccharine  matter. 

L.  Gmelin2  employed  this  test  to  detect  sugar  in  the  animal  fluids  after  the  ingestion  of  amy- 
laceous food.  Dr.  Christison3  found  it  so  delicate,  that  he  could  detect  with  it  one  part  of  sugar 
in  1000  parts  of  healthy  urine  of  the  sp.  gr.  1.030.  Messrs.  Richard  Phillips,  Graham,  and  George 
Phillips,1  used  it  to  detect  the  presence  of  saccharine  matter  in  tobacco  adulterated  with  this 
substance.     (For  the  mode  of  using  this  test,  see  Saccharum.) 

1.  CATAPLASMA  FERMENTI,  L. ;  Cataplasma  Fermenti  Cerevisise ;  Yeast  Poultice.— 
(Yeast,  Water  heated  to  100°  F.,  of  each  f  3v;  Flour  ft>j.  Mix  the  yeast  with 
the  water,  and  add  the  flour,  stirring  so  that  a  poultice  may  be  made.  Place  it 
before  the  fire  until  it  swells  up.) — It  is  applied,  when  cold,  to  fetid  and  sloughing 
sores  as  an  antiseptic  and  stimulant :  it  destroys  the  fetor,  often  checks  the  slough- 
ing, and  assists  the  separation  of  the  dead  part.  It  should  be  renewed  twice  or 
thrice  a  day.  I  have  frequently  heard  patients  complain  of  the  great  pain  it  causes. 
The  carbonic  acid  is  supposed  to  be  the  active  ingredient. 

The  following  poultices  are  analogous  in  their  nature  and  effects : — 

8.  CATAPLASMA  FECUUE  CEREVISLE,  Guy's  Hospital  Ph.;  Poultice  of  the  grounds 
of  beer. — (Grounds  of  beer;  Oatmeal;  as  much  of  each  as  may  be  required  to  make 
a  poultice.) — It  is  applied  cold  twice  or  thrice  a  day,  in  the  same  cases  as  the  pre- 
ceding preparation,  to  which  its  effects  are  analogous. 
_  This  poultice  was  formerly  called5  the  discutient  cataplasm  or  cataplasma  discu- 
tiens,  and  was  applied  to  disperse  tumours. 

I  CATAPLASMA  BBES,  Guy's  Hospital  Ph.;  Malt-meal  and  Yeast  Poultice; 
Malt  Poultice. — (Malt-meal  and  Beer  yeast;  as  much  of  each  as  may  be  required 
to  make  a  poultice.) — This  poultice  is  to  be  applied  warm. 


•  On  Continued  Fever,  p   121,  Dubl.  1829-30. 

a  Recherches  Exptrimentales  sur  la  Digestion,  Paris,  182C. 

3  The  Library  of  Practical  Medicine,  vol.  iv.  art.  Diabetes,  p.  240. 

4  Parliamentary  Report.  >  Chirurgical 


rgical  Pharmacy,  p.  279,  Lond.  1761. 
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16.  OIDIUM  ABORTIFACIENS.  —  THE  ERGOT-MOULD. 

History. — Phillipar,1  in  1837,  recognized  the  joints  or  sporidia  of  this  fungus 
on  ergot.  Phoebus,2  in  1838,  detected  and  figured  these  bodies,  but  did  not  consider 
them  to  be  of  a  fungic  nature.  Mr.  John  Smith,3  of  the  Kew  Garden,  in  November, 
1838,  recognized  them  on  various  ergotizcd  grasses.  He  considered  them  to  be  the 
joints  of  a  minute  articulated  fungus,  from  whose  action  ergot  resulted.  In  De- 
cember, 1838,  the  late  Mr.  E.  J.  Quekett*  gave  an  extended  account  of  this  fungus, 
in  a  paper  read  before  the  Linnean  Society.  Mr.  Quekett  named  the  plant  Ergot- 
setia  abortans  (Eryotsetia,  from  Ergot,  and  curia,  origin;  abortans,  in  allusion  to 
its  destroying  the  germinating  power  of  the  grain  of  grasses,  and  also  to  the  medi- 
cinal powers  of  ergot).  Subsequently,  at  my  suggestion,  he  substituted  the  word 
abort  if aciens  for  abortans. 

Mr.  Quekett  at  first5  considered  this  fungus  to  belong  to  the  sub-order  Hyphomy- 
cetes,  tribe  Mucedines;  but  after  his  paper  had  been  read  at  the  Linnean  Society, 
and  was  returned  to  him  for  correction,  he  was  led  to  suppose  that  the  fungus  be- 
longed to  the  sub-order  Conlomycetes,  tribe  Sporidesmiei,  because  its  sporidia  were 
produced  beneath  the  epidermis  of  the  grain.  Both  Link8  and  the  Rev.  M.  J. 
Berkeley  consider  the  ergot-mould  to  be  a  mucedinous  fungus  belonging  to  the 
genus  Oidium  (so  called  from  66v,  an  egg,  and  JSoj,  resemblance),  and  I  have, 
therefore,  called  it,  at  the  suggestion  of  the  last-named  eminent  fungologist,  Oidium 
abort  if  aciens.  Corda7  has  recently  referred  it  to  the  genus  Hymenula,  of  the  sub- 
order Hymcnoph ycetes,  and  names  it  Hymenula  Clavus. 

Botany.     Gen.  Char Microscopic.      Threads  white  or  brightly  coloured,  simple 

or  irregularly  branched,  moniliform  above,  and  breaking  up  into  more  or  less  ellip- 
tical spores.     (Berkeley  in  Lindl.  Med.  and  (Econ.  Bot.,  p.  14,  1844.) 


Fig.  184. 
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Oidium  (Ergotcetia)  abort  if  aciens. 


A,  Sporidia. 

B,  C,  E,  K,  G,  II,  different  modes  of  reproduc- 

tion in  water. 
I),  Membrane  of  ■poridiara  laid  open. 


I,  The  fungus  assuming  a  radiated  form,  and 
beginning  to  develope  sporidia  upon  its 
branches  in  water. 


1  Trailf  Organogr.  et  Physiologico-agric.  sur  V Ergot,  Versailles,  1837. 

*  Dtutsehl.  kryptog.  Gi/igewnchse,  Taf,  ix.  Berlin,  1838. 

'  Tnuis.  Linn.  Society,  vol.  xviii.  p.  449. 

'  Ibid.,  p.  453.  An  abridgment  of  this  paper  was  published  in  the  Lond.  Med.  Gaz.  vol.  xxiii.  p.  606, 
Ian.  19,  1889. 

the  Lond,  Med,  Gaz.  Jan.  19,  1839. 

«  Report  on  the  Progress  of  Physiological  Botany  in  1911,  published  by  the  Ray  Society,  p.  91. 

'  Beitrag  zur  Kenntniss  <t>  r  Brandarten  der  Cerealien  und  des  Mutterkorns,  in  the  Oekonomische 
Neuigkeiten  und  r"erhandlungen,No.9St, 1846:  a  periodical  publication.  1  am  indebted  to  the  Rev.  M. 
J .  Berkeley  for  the  loan  of  Corda's  paper.  A  copy  of  Corda's  figures,  illustrating  the  structure  of  the  ergot 
of  rye,  and  of  the  microscopic  appearance  of  the  fungus,  will  be  given  hereafter  (see  Secale  Cornutum). 
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Sp.  Char.— Threads  white,  irregularly  branched;  spores  abundant,  elliptic,  con- 
taining two  nuclei  (Berkeley). 

Mr.  Quekett's  description  of  the  ergot-mould  (called  by  him  Ergottvtia  aborti 
faciens)  is  as  follows:  Sporidia  elliptical,  moniliform,  finally  separating,  transparent, 
sometimes  slightly  contracted  about  their  middle,  usually  containing  one,  two,  or 
three,  but  occasionally  as  many  as  ten  or  twelve  well-defined  greenish  granules. 
They  are,  on  the  average,  about  14000th  of  an  inch  loug,  and  l-6000th  of  an  inch 
broad.  When  placed  on  glass  and  moistened  with  water,  they  readily  germinate  or 
produce  other  plants,  though  in  various  ways,  as  sometimes  by  emitting  tubes  (b), 
by  the  development  of  buds  (c),  and  by  the  formation  of  septa  across  their  interior 
(e,  p,  g,  h). 

Hab. — Floral  envelopes,  and  ovaria  of  grasses :  Europe,  America. 

By  the  growth  of  these  fungi  upon  or  within  the  ovarium  of  grasses,  a  diseased 
condition  of  the  ovarium,  involving  the  whole  of  the  embryo,  and  sometimes  par- 
tially or  wholly  the  albumen,  is  produced.  This  disease,  called  the  ergot  or  spur, 
will  be  described  hereafter  (see  Secale  Cornutum).  Mr.  Quekett1  has  shown  that 
the  sporidia  of  this  fungus  are  capable  of  infecting  healthy  grains  of  corn,  and  of 
ergotizing  them. 

Properties. — The  chemical  properties  and  physiological  effects  of  this  fungus 
are  at  present  quite  unknown.  We  have  yet  to  learn  whether  the  peculiar  properties 
of  ergotized  grasses  depend  on  the  fungi,  or  on  the  morbid  products  of  the  ovarium. 

Sub-order  III.    Gasteromycetes,  Midi 

Characters  —Sporidia  free  within  a  closed  receptacle  (peridium)  collected  together  in  the 
centre,  or  immersed  and  concrete,  intermixed  with  flocri,  or  contained  in  proper  receptacles 
(sporangia). 

17.  Elaphomyees  granulatus,  Fries.— Granulated  Elaphomyces. 

Lycoperdon  cervinum,  Linn.;  Cervi  Boletus,  I.  Banh.;  Elaphomyces  officinalis,  Nees;  Tuber  cervi- 
num,Nees;  Boletus  cervinus ;  Harts  Truffles;  Deer  Balls.  Sold  at  Covent  Garden  Market,  as 
Lycoperdon  nuts.  (Elaphomyces,  from  eX«<f>o'f,  a  stag ;  and  ^6kkc,  a  fungus.)  Rounded  or  oblong, 
from  half  an  inch  to  two  inches  in  diameter,  brown,  papilloso  verrucose,  hard.  Peridium  in- 
ternally white.     Sporidia  abundant,  globular,  black.— Indigenous.     Grows  underground. 

A  very  complete  analysis  has  been  made  by  Biltz  2     The  sporidia  consisted  of  a  disagreeable 

odorous  volatile  substance,  soft  resin,  0.325;  hard  resin, 
Fig.  185.  0.052;  red  colouring   matter,  uncrystallizable  sugar,  with 

fungic  ozmazome,  2.708;  gum,  2.083;  inulin,  8.333;  solu- 
ble albumen,  a  trace :  fungin,  red  colouring  and  albuminous 
matter,  soluble  in  potash  ;  free  vegetable  acid,  vegetable 
salts  of  ammonia,  potash,  and  lime,  sulphate  and  phosphate 
of  lime,  chloride  of  sodium,  silica,  manganese,  and  iron. 
The  ashes  amount  to  1.25.  The  peridium  deprived  of 
its  warty  coat  consisted  of  yellow  rancid,  soft  fat,  0.33; 
fungic  ozmazome,  with  crystalline  sugar,  12.000;  gum, 
10  40;  albumen,  fungin.  gummy  and  albuminous  matter, 
f  soluble   in    potash;  free  vegetable  acid,  vegetable  salts  of 

ammonia  and  lime,  phosphate  and  sulphate  of  lime.     The 
ashes  amount  to   1.1.     The  warty  coat  contains  yellow, 
Elaphomyces  granulatus.  ^"er  M  <°louring  matter,  soluble  in  water  and  alkalies, 

.  but  not  in  alcohol  or  ether;  bitter  and  other  subslames, 

a.  Tnefruitwith  themycelium  (nat.size).       Imt  npiilipr  eim-ir  n«,  ;n.,i;„       'pi  

6.  Vertical  section  of  ditto.  Uut  llei'1,er  suSdr  "or  inuhn.      The  capilhtium  contains 

c.  Sporidia,  with  flocci  of  the  capillitium      sugar,  but  no  inuhn. 

(magnified).  Though  still  retained   in  some  of  the  best  modem 

works  on  medical  botany  published  on  the  continent, 
this  subterranean  fungus  is  no  longer  used  in  medicine,  at  least  in  England.  A«  however  I 
have  met  with  it  in  the  stock  of  a  London  herbalist,  I  presume  at  no  very  long  period  since'it 
must  have  been  in  use.     "It  was  formerly  used  by  apothecaries  for  the  preparation  of  the  bal- 

1  Lond.  Med.  Gaz.  Oct.  8,  1841;  and  Trans,  of  the  Linn   Society  vol   xix   n   iv 
a  Trommsdorff's  Neues  Journ.  d.  Pharm.  Bd.  xi.  •!»•«. 
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samus  apoplecticus  ;  and  great  power  was  ascribed  to  it  in  promoting  parturition  and  the  secretion 
of  milk.  Even  now  the  country  people  in  some  places  esteem  it  as  an  aphrodisiac,  and  prepare 
from  it  a  spirituous  tincture.'1  Parkinson2  says  the  dose  of  it  is  one  drachm  and  a  half  in 
powder,  taken  with  sweet  wine,  or  with  such  other  things  as  provoke  venery. 

18.  Lycoperdon  giganteum,  Batsch.— Giant  Puffball. 

Lycopeiidow  Bovista  (Gjgantetjm),  Fries ;  BovUta  gigantea,  Nees. — Sold  in  the  London  herb 
shops  as  the  Common  Puffball,  or  simply  as  Puffball. — They  are  the  Fusseballs  of  Parkinson. — 
In  somewhat  globular  or  obconical  masses  of  variable  size,  sometimes  one  or  two  feet  in  diame- 
ter, and  usually  of  a  more  or  less  yellow  colour.  Peridium  very  brittle,  bursting  in  areola?, 
evanescent,  at  lenyth  broadly  open.  Capillitium  rare,  evanescent  together  with  the  olive  dingy- 
brown  sporidia.  This  species,  as  well  as  Lycoperdon  calatum  of  Bulliard,  has  been  used  in  me- 
dicine under  the  name  of  bovista,  fungus  chirurgorum,  and  crepitus  lupi.  The  spongy  capillitium 
with  the  sporidia  has  been  employed  for  staunching  blood:  thus  it  has  been  used  as  a  plug  in 
epistaxis,  hemorrhage  from  the  teeth,  rectum,  &c.  The  spongy  base  is  employed  as  tinder. 
The  fumes  of  this  fungus,  when  burnt,  are  said  to  possess  a  narcotic  quality,  and  have  been 
employed  to  stupefy  bees. 

19.  Tuber  cibarium,  Sibth.— Common  Truffle. 

Lycopeiidon  Tuber,  Linn. ;  Tubera,  Tourn.;  Tubera  sincera,  Pliny,  lib.  xix.  cap.  11.  Dr.  Sib- 
thorp  (Flora  Gr.  Prodr.  ii.  352)  considers  it  to  be  the  vhov  of  Diosc.  lib.  ii.  cap.  175:  its  modern 
Greek  name  being  6Jvoc  >j  ixvcc  :  but  Fries,  while  lie  admits,  on  the  authority  of  Sprengel,  that  it  is 
the  i!Jw  of  Theophrastus  (Hist.  PI.  lib.  i.  cap.  9),  says  it  is  certainly  not  the  I'Jvov  of  Dioscorides.3 

The  truffle  of  the  markets  occurs  in  rough,  rounded  nodules,  varying  in  size  from  a  filbert  to 
the  fist,  cracked  into  small  subpyramidal  warts.  Internally,  it  is  marbled  or  veined.  The 
white  portions  are  filamentous,  and  are  regarded  by  the  Rev.  M.  J.  Berkeley  as  constituting  a 
sort  of  mycelium  to  the  darker  portions,  which  he  calls  the  veins:  the  latter  are  cellular,  and 
contain  many  subovate,  shortly  pedicellated  sporangia,ai  first  filled  with  a  granular  mass,  which 
is  ultimately  collected  into  one  or  two  globular,  yellowish  echinulate  sporidia. 


Fig.  186. 


Tuber  cibarium. 


A  truffle  (natural  size)  from  which  a 
slice  has  been  cut  to  expose  the  inter- 
nal structure. 


A  section  of  a  truffle  (magnified). 

a  a.  Cells. 

b  b  c.  Pedicellated  peridiola  or  sporangia 

containing  sporidia. 
d.  A  sporidium  (or  spore)  more  highly 

magnified. 


In  France,  three  varieties  of  truffle  are  known  :4  the  truffle  de  Perigord  with  black  flesh ;  the 
truffle  de  Bourgogne  with  white  flesh;  and  a  third  sort  with  violet  flesh.  The  first  is  the  most 
esteemed,  on  account  of  its  odour  and  tenderness. 

This  fungus  grows  several  inches  below  the  surface  of  the  ground  in  several  parts  of  Eng- 
land. Covent  Garden  market  is  chiefly  supplied  from  the  downs  of  Wiltshire,  Hampshire,  and 
Kent.  Its  odour  is  peculiar  and  penetrating,  by  which  its  presence  is  detected.  In  this  country 
it  is  usually  hunted  by  dogs  trained  for  the  purpose:  in  Italy,  by  pigs. 

Riegel8  analyzed  the  dried  Perigord  truffles,  and  found  them  to  consist  of  a  brown  fat  oil  (olein) 
with  traces  of  volatile  oil,  an   acrid  resin,  osmazome,  mushroom  sugar,  nitrogenous  matter  insoluble 


1  Gleditsch,  quoted  by  Nees  v.  Esenbeck  and  Ebermaier,  Handb.  d.  med.  pharm.  Botanik,  Bd.  i.  S.  28, 
1832. 
5  Theatrum  Botanicum,  p.  1320,  1640.  3  Systema  Mycologicum,  vol.  ii.  p.  290,  1822. 

4  Merat  and  ])»■  I. ens,  Dirt.  Unir.  de  Mat.  Mid.  t.  vi.  7S3. 
*  Pharmaceutisches  Central-Bla.lt  fur  1844,  p.  17;  also,  Chem.  Gaz.  vol.  ii.  p.  137. 
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in  alcohol,  fungic  acid,  boletic  acid,  phosphoric  acid,  potash,  ammonia,  vegetable  mucus,  vegetable  albu- 
men, pectine,  and  fungine  (fungic  skeleton). 

Truffles  are  a  highly  esteemed  luxury  at  the  table,  being  used  as  a  seasoning  or  flavoring 
ingredient  for  ragouts,  sauces,  stuffings,  &c.  They  are  considered  to  possess  aphrodisiac  pro- 
perties; and  an  Italian  physician  essayed  to  prove  that  births  were  more  numerous  in  those 
years  which  correspond  to  the  more  abundant  production  of  trutlles! 

Sub-order  IV.    Pyrenomycetes. 

Characters. — Perithelium  indurated,  at  first  closed  up,  then  perforated  by  a  pore  or  irregular 
laceration,  inclosing  a  softer  nucleus.  Sporidia  immersed  in  mucus,  or  inclosed  in  asci,  which 
are  attached  by  their  base. 

20.  Sphaeria  Sinensis,  Berk. 

Hia  Tsao  Tom  Tchom,  Reaumur,  Mem.  de  l'Acad.  des  Sc.  1726,  p.  302.  tab  16  ;  Hia  Tsao  Tong 
Tchong,  Du  Halde,  Descr.  Geogr.  et  Hist,  de  la  Chine,  vol.  iii.  p.  490,  1770;  Totsu  Kaso,  Thun- 
berg,  Travels  in  Europe,  Asia,  &c.  between  1770  and  1779,  vol.  iii.  p.  68 ;  Hiastaotomtrlwm, 
Rees's  Cyclop.;  Tong  Chong  Ha  Cho,  Reeves;  SummerPlant-Winter  Worm,  Pereira,  Pharm. 
Journ.  vol.  ii.  p.  590,  1843 ;  Hea  Tsaou  Taong  Chung,  Westwood,  Ann.  of  Nat.  Hist.  vol.  viii.  p. 
217;  Sphceria  Sinensis,  Rev.  M.  J.  Berkeley,  in  Hooker's  Lond.  Journ.  of  Botany,  vol.  ii.  p.  207, 
1843. 

This  remarkable  production  is  a  highly  esteemed  article  of  the  Chinese  Materia  Medica.  It 
consists  of  a  caterpillar  or  larva  of  a  lepidopterons  insect  (probably  a  species  of  Agrotis),  from 
whose  neck  projects  the  fungus,  called  by  the  Rev.  M.  J.  Berkeley,  Spharia  Sinensis. 

Sphteria,  Fries.  Perithecia  rounded  entire,  furnished  at  the  apex  with  a  minute  orifice. 
Asci  converging,  at  length  dissolving. 

S  Sinensis,  Berkeley.  Brown;  stem  cylindrical,  somewhat  thicker  downwards;  head  cylin- 
drical, confluent  with  the  stem,  pointleted. 

Fig.  187. 


Spharia  Sinensis. 
Fig.  187,  Isolated  individual. 

(Natural  size.) 


Fig.  188,  Bundle. 


Du  Halde  says  that  it  is  produced  in  Thibet,  and  also  on  the  frontiers  of  the  province  of 
Se-tchuen,  which  borders  on  Thibet,  or  Laza.  It  is  brought  to  Canton  in  bundles  tied  up  in 
silk  (see  Fig.  188) :  each  bundle  containing  about  one  dozen  individuals. 

Each  individual  (see  Fig.  187)  is  about  three  inches  long,  half  being  the  caterpillar;  the 
other  half  projecting  from  the  back  of  the  neck  is  the  club  shaped  fungus,  attached  by  slender 
filaments,  which  spread  over  the  surface  of  the  larva.  The  substance  of  the  caterpillar  is  re- 
placed by  a  mass  of  fine  branched  threads,  mixed  with  globules  of  oil.  In  none  of  the  speci- 
mens examined  by  Mr.  Berkeley  were  the  perithecia  developed. 

In  China,  it  is  reputed  as  a  strengthening  and  renovating  substance,  and  is  supposed  to  pos- 
sess properties  similar  to  those  ascribed  to  ginseng.  It  is  recommended  in  cases  where  the 
powers  of  the  system  have  been  reduced  by  overexertion  or  sickness.  But  on  account  of  its 
scarcity  it  is  only  used  in  the  palace  of  the  Emperor. 
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The  mode  of  employing  it  is  curious.  The  belly  of  a  duck  is  to  be  stuffed  with  five  drachms 
of  this  fungus,  and  the  animal  roasted  by  a  slow  fire.  The  virtue  of  the  fungus  is  supposed  to 
pass  into  the  flesh  of  the  animal,  which  is  to  be  eaten  twice  daily  for  eight  or  ten  days! 

Sub-order  V.    Hymenomycetes. 

Chahacters. — Spores  generally  quaternate  on  distinct  sporophores  (basidia).  Hymenium, 
naked. 

21.  Exidia  Auricula  Judae,  Fries.— Jew's  Ear. 

Tremella  Auricula  Judce,  Linn.;  Peziza  Jluricula,  Linn.  This  fungus  grows  on  living  trees, 
especially  the  elder;  whence  its  name  fungus  sambuci,  vel  sambucinus.  It  is  still  professed  to 
be  kept  in  the  London  herb-shops;  but  in  its  place,  I  find  that  Polyporus  versicolor,  Fries,  is 
usually  sold  for  it.  Dr.  Martiny1  states  that  other  species — namely,  Polyporus  aduslus.  Fries, 
Polyporus  zonatus,  Fries  (especially  when  this  is  strongly  dried  and  half  charred),  and  Dadalea 
unicolur,  Fries,  are  substituted  for  the  genuine  plant.  All  these  adulterations  or  substitutions 
may  be  readily  detected  by  immersing  the  dried  fungus  in  water:  the  genuine  Exidia  Auricula 
Judffi  softens  and  swells  up  so  as  to  resume  its  natural  gelatinous  condition,  whereas  the  others 
do  not  soften  in  water.  It  was  formerly  in  repute  as  a  topical  astringent  and  discutient;  and 
was  employed  in  the  form  of  decoction  or  infusion  (made  with  water,  rose-water,  vinegar,  or 
milk),  and  cataplasm  made  with  milk  and  water.  It  has  been  used  in  sore-throat,  sore-eyes, 
and  deafness.2  On  account  of  its  absorbing  and  retaining  liquids,  it  has  been  soaked  in  collyria 
and  applied  to  the  eyes,  as  a  substitute  for  sponge. 

22.  Morchella  esculenta,  Linn.— Common  Morell. 

Phallus  esadentus,  Linn;  Helvetia  esculenta,  Sowerby;  Fungus  faginosus,  Lobel.,  Gerarde,  Par- 
kinson;  Merulius,  J.  Bauh.  Hist.  PI. 

Tins  fungus  is  sold  at  the  Italian  warehouses,  and  at  Covent  Garden  Market,  in  the  dried 
and  shrivelled  state;  and  though  a  native  of  this  country,  is  usually  imported  from  the  Conti- 
nent. In  the  fresh  state  it  is  from  2  to  5  inches  high,  and  hollow  (see  Fig.  189).  The  stem  is 
white,  from  I  to  3  inches  long,  J  to  1  inch  in  diameter.  The  pileus,  which  is  confluent  with 
the  stem,  varies  in  size  from  that  of  a  pigeon's  egg  to  that  of  a  swan's  egg ;  is  deeply  pitted  or 
formed  in  irregular  areola?,  divided  by  anastomosing  ribs,  and  varies  in  colour  from  a  pale  yel- 
lowish brown  to  olivaceous  and  smoke  gray.  The  hymenium  covers  the  whole  pileus.  The 
thecee  usually  contain  five  globular  spores. 

The  Morell  is  a  highly-esteemed  luxury  at  table.  It  usually  enters  into  ragouts  or  other 
dishes;  but  is  sometimes  cooked  by  itself,  being  either  stewed,  or  stuffed  and  dressed  between 
thin  slices  of  bacon.  Though  considered  to  possess  nutritive  qualities,  it  is  employed  at  the 
table  as  a  flavouring  ingredient.     Virey3  enumerates  it  among  aphrodisiacs. 

23.  Polyporus  officinalis,  Frirs—  Larch  Agaric. 

Synonymes. — Boletus  Laricis,  Jacq.,  Misc.  ii.  p.  164;  Ph.  "Boruss.  Boletus 
puryans,  Pers.  Syn.  p.  531.  Boletus  officinalis,  Villars  Delph.  p.  1041.  Polyporus 
Laricis,  lloques. 

History. — This  fungus  was  used  by  the  ancients.  It  is  described  by  Dioscori- 
des4  under  the  name  of  'AyapixoV.  In  the  modern  Greek  Pharmacopoeia,  it  is  termed 
'Ayopixov  ■tixtvxov,  its  Turkish  name  being  Katpav  pavrapL 

.Botany.  Gen.  Char. — Hymenium  concrete,  with  the  substance  of  the  pileus, 
consisting  of  subrotund  pores  with  their  simple  dissepiments.  (Berkeley.) 

Sp.  Char. — Pileus  corky-fleshy,  ungulate,  zoned,  smooth.  Pores  yellowish  (Fries). 

Hab. — South  of  Europe  and  Asia,  on  the  Larch. 

Commerce.— The  best  agaric  is  brought  from  Asia  and  Carinthia.  A  small 
and  inferior  kind  is  collected  in  Dauphine.  I  was  informed  by  the  late  Mr.  Butler, 
of  Covent  Garden  Market,  that  the  London  shops  were  supplied  from  Germany. 

1  Encyklop.  d.  Nnturalien  u.  Rohrwaarenk,  Bd.  i.  S.  911,  1843. 

«  For  further  details  respecting  it,  consult  Alston's  Lect.  on  the  Mat.  Medica.  vol.  i.  p.  351,  1770;  and 
Murray,  A/>p.  Medicaminvm,  vol.  v.  p.  5ii3. 
3  Bull,  de  Pharm.  i.  v.  p.  801,1613.  ♦  Lib.  m.  cap.  1. 
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Levant  Agaric  (an  inferior  sort  of  which  is  known  at  Marseilles  by  the  name  of 
cucumuh)  is  exported  from  Smyrna.  The  Russian  larch  agaric,  exported  from 
Archangel,  is  the  product  of  Larix  silirica.1 


Fisr.  189. 


Fig.  190. 


Morchella  escuknta. 

1.  Morchella  esculenta  (nat.  size). 

2.  A  section  of  ditto. 

3.  Thecae  and  sporules  magnified. 


Polyporus  officinalis. 

(Represented  as  growing  on  the  stem  of 
a  tree.) 


Collection. — It  is  collected  in  the  months  of  August  and  September,  decorti- 
cated, dried,  and  bleached  in  the  sun.  Martiny  states  that  it  is  beaten  with  wooden, 
hammers  to  make  it  soft.  But  that  which  I  have  found  in  English  commerce  has 
neither  been  decorticated  nor  beaten. 

Description. — This  fungus  is  still  kept  in  the  herb-shops,  being  sold  under  the 
name  of  agaric,  white  agaric  (agaricus  alius),  or  larch  or  female  agaric  (fungus 
laricis).  It  occurs  in  masses,  varying  in  size  from  that  of  the  fist  to  that  of  a 
child's  head.  The  most  usual  shape  which  I  have  found  is  that  of  a  horse's  hoof, 
or  of  half  a  cone  (divided  by  a  plane  passing  through  both  the  apex  and  the  base).3 
Externally,  it  is  yellowish  or  reddish  gray;  internally,  it  is  white.  It  has  a  very 
feeble  odour,  and  a  bitter  acrid  taste.  It  is  liable  to  be  attacked  by  a  beetle,  the 
Anobium  festivum,  Panz. 

Composition. — It  has  been  analyzed  by  Bouillon-La-Grange;3  by  Bucholz;4  by 
Braconnot,5  and  by  Bley.6 

The  constituents,  according  to  Bley,  are  resin,  33.1;  extractive,  2;  gum  and  litter 
extractive,  8.3;  vegetalle  allumen,  0.7;  wax,  0.2;  fungic  acids,  0.13;  loletic  acid, 
0.06;  tartaric  and  phosphoric  acids,  1.354;  potash,  0.329;  lime,  0.16;  ammonia 
and  stdphur,  traces.  The  following  substances  were  obtained  by  the  action  of  caus- 
tic potash  and  hydrochloric  acid:  coagidated  allumen,  0.4;  artificial  gum,  15.5; 

1  Martius,  in  Buchner's  Repertorium,  N.  S.  Bd.  xli.  S.  92,  1846. 

5  The  specimen  from  which  Fig.  190  was  taken  was  kindly  lent  me  by  the  Rev.  M.  J.  Berkeley.  I 
have  had  it  represented  as  growing  on  the  stem  of  a  tree. 

3  Ann.  de  Chimie,  t.  li.  p.  76,  1808;  also,  Thomson's  Chemistry  of  Organic  Bodies— Vegetables,  p.  939, 
1838. 

*  Berlin,  Jahrbuchfur  1808,  p.  111.  *  Bull,  de  Pharm.  t.  iv.  p.  304,  1812. 

*  Trommsdorff's  N.  Journ.  Bd.  xxv.  S.  119,  1832;  Martiny,  Encylclop.  d.  Xatur.  S.  909. 
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artificial  renin,  soluble  in  ether,  9.5;  residual  fibre  called  fungine  (cellulose),  15; 
moisture,  11,  and  fow,  2.367  =  100.000. 

The  active  principle  of  agaric  has  been  usually  said  to  reside  in  the  resin;  but 
Martins1  states  that  it  is  a  peculiar  substance,  which  he  proposes  to  call  laricin. 
This  is  a  white  amorphous  powder,  possessing  a  bitter  taste,  soluble  in  alcohol  and 
oil  of  turpentine,  and  forming  with  boiling  water  a  paste.  It  has  been  analyzed  by 
Dr.  Will,  who  found  that  its  formula  was  C14H1204. 

The  resin  of  agaric  possesses  purgative  qualities,  and  was  formerly  employed  for 
the  adulteration  of  jalap  resin.9     It  probably  contains  laricin. 

Effects. — Larch  agaric  is  an  acrid  substance.  Its  dust  irritates  the  eyes,  and 
causes  sneezing,  cough,  and  nausea.  When  swallowed  in  the  dose  of  a  drachm  or 
two,  this  fungus  excites  nausea,  vomiting,  griping,  and  purging,  and  is  said  to  check 
sweating. 

Uses. — It  has  been  employed  internally  as  an  emetic,  cathartic,  discutient,  and 
to  check  colliquative  sweating:  externally,  as  an  astringent.  De  Haen  reported 
favourably  of  it  as  an  anti-sudorific  in  phthisis,  and  Barbut  confirms  his  statements. 
Favourable  reports  of  it  were  also  made  by  Toel,  Neumann,  Kopp,  Burdach,  Andral, 
and  others.  Subsequently,  however,  Andral  has  expressed  an  opinion  that  little 
benefit  is  to  be  derived  from  it. 

Administration. — The  dose  of  it  is  from  5ss  to  3j  as  a  purgative;  and  from 
grs.  iij  to  grs.  viij,  taken  before  going  to  sleep,  to  check  sweating.3 

24.  Polyporus  igniarius,  Fries.— Hard  Amadou  Polyporus. 

Boletus  igniarius,  Linn. — An  indigenous  fungus  found  on  willow,  cherry,  plum,  and  other  trees, 
and  commonly  known  by  the  names  of  Agaric  of  the  Oak  (Agaricus  seu  Fungus  Quercus  ;  Aga- 
ricus  Quernus),  or  Surgeon's  Agaric  (Agaricus  Chirurgorum) ;  Spunk ;  Touchwood.  Formerly  used 
in  surgery  as  a  mechanical  styptic,  and  still  retained  in  some  foreign  pharmacopoeias  (e.g. 
Pharm.  Castrenis  Ruthenica,  1840).  It  is  prepared  by  decorticating  it,  cutting  it  into  thin  slices, 
and  beating  it  with  a  mallet  until  it  has  become  sufficiently  soft.  Its  action  in  restraining  he- 
morrhages is  mechanical,  like  lint.4  In  some  places,  both  it  and  the  following  species  are  em- 
ployed in  the  preparation  of  Amadou  or  tinder. 

25.  Polyporus  fomentarius,  Fries.— Real  Amadou. 

Boletus  fomentarius,  Linn. — Another  indigenous  fungus,  found  on  the  oak,  birch,  and  other 
trees.  Its  uses  are  similar  to  the  preceding,  and  it  might,  with  more  propriety, be  called  Jlgaric 
of  the  Oak,  or  Surgeon's  jlgaric.  The  substance  sold  in  the  shops  as  Amadou,  or  German  tinder, 
is  prepared  from  this,  as  well  as  the  preceding  species,  by  cutting  the  fungus  in  slices,  beating 
it,  and  then  soaking  it  in  a  solution  of  nitre,  and  afterwards  drying  it.  When  impregnated  with 
gunpowder  it  is  called  black  amadou.  Amadou,  or  German  tinder,  has  been  recommended  by 
Mr.  Wetherfield5  as  an  elastic  medium  for  applying  support  and  pressure,  and  as  a  defence  to 
tender  and  delicate  parts;  as  in  the  form  of  a  graduated  compress,  in  umbilical  hernia  of  new- 
born infants,  and  as  a  compress  over  fistulous  ulcers  of  the  groin.  It  does  not  lose  its  elasticity, 
like  lint. 

26.  Agaricus  campestris,  Linn.— Mushroom. 

Jlgaricus  cdulis,  Roqnes. — Fries6  considers  this  species  to  be  the  /uuxn;  £$»fyu!>?  of  Dioscorides 
(lib.  i.  cap.  109);  the  Fungi  qui  rubent  callo  of  Pliny  (Hist.  Nat.  lib.  xxii.  cap.  47).  Mavn-apt 
hodic  Gr.  Sibth. 

Aoariccs,  Linn.  Hymenium  consisting  of  plates  radiating  from  a  common  centre,  with  shorter 
ones  in  the  interstices,  composed  of  a  double  closely  connected  membrane,  more  or  less  distinct 
from  the  pileus.      Veil  various  or  absent. — Named  from  Agaria,  a  region  of  Sarmatia  (Berkeley). 

1  Buchner's  Repertorium.  Bel.  xli.  S.  93,  1846. 

Q  Jncqiiin,  Diss,  de  Agarico  OJ/ic,  Vind.  1778  (Richter's  Arzneimittellehre,  Bd.  ii.  S.  275). 

3  For  iiiiiIht  details  respecting  its  medical  uses,  see  Murray,  App.  Med.  vol.  v.  p.  573;  Riecke,  dig 
neuem  Arzntimitt.;  and  DuagliBOn,  New  Remedies ;  and,  for  formula?  for  its  preparation,  see  Jourdan's 
Pharmacoptt  UniventlU. 

*  Phil.  Trans,  vols,  zlviii. and  zlix.j  Warner's  Cases  in  Surgery,  p.  33S  ;  Murray,  App.  Medicam.  vol.  v. 

»  Lond.  Med.  Gaz.  Nov.  2G,  1841,  p.  337.  Systema  Mycologicum,  vol.  i.  p.  281,  1821. 
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Fig.  191. 


A.  campestris,  Linn. ;  pileus  fleshy,  dry,  subsquamose  or  silky,  gills  pink  free  ventrioose,  at 
length  brown,  stem  stuffed,  furnished  with  a  ring  white  (Berkeley). 

Pileus  or  caps  2-5  inches  broad,  at  first  convex,  then  plano-convex,  white  or  light  brown,  silky 
or  clothed  with  reddish  brown  adpressed  fibrillae  collected  into  little  fascicles;  epidermis  easily 
peeled  off,  projecting  beyond  the  gills,  and  often  curled  back,  fleshy  ;  flesh  firm,  thick,  while, 
more  or  less  stained  with  reddish  brown,  especially  when  bruised.     Gills  very  unequal,  at  first 

of  a  beautiful  pink,  free,  obtuse,  and  sometimes 
forked  behind,  broad  in  the  middle;  at  length  dark, 
mottled  with  brownish  purple;  the  edge  white,  and 
minutely  denticulate  Spores  minute,  elliptical,  pur- 
plish  brown  immediately  supported  on  spicules  (steri^. 
mata)  which  surmount  the  sporophores  (basirlia). 
Moot  consisting  of  branched  fibres  (mycelia).  When 
quite  young,  there  is  a  fine  silky  universal  veil 
(Berkeley,  with  additions). 

If  the  pileus  be  cut  through,  the  fleshy  part  soon 
turns  pink, and  drops  of  pink  juice  may  be  squeezed 
out  of  it  if  young;  but  if  old,  the  cut  part,  as  well 
as  the  juice,  is  rather  inclining  to  brown,  but  the 
Agaricus  Georgii  turns  yellow.  The  whole  plant  i< 
rather  brittle,  and  has  a  fine  scent  peculiar  to  itself 
(/.  Sowerby,  Jun.). 

The  mushroom  is  artificially  produced  either  with 
or  without  spawn.  Mushroom  spawn  is  the  name 
given  by  gardeners  to  the  white,  branching,  cottony 
fibres  (mycelia),  which  form  the  so-called  root  of  the  mushroom,  and  upon  which,  at  short  inter- 
vals, are  many  very  small  round  buds  (the  infant  state  of  the  plant).  This  spawn  is  collected 
and  saved  by  gardeners,  and  at  the  commencement  of  autumn  is  planted  on  beds  of  duns, and 
covered  with  straw:  in  about  two  months  the  mushrooms  come  up,  and  rapidly  increase, 
Mixed  with  dung,  and  made  up  into  rectangular  cakes,  it  forms  what  are  called  spawn  cakes  or 
spawn-bricks.     These  are  sold  at  Covent  Garden  Market,  and  are  planted  in  beds. 

Mushrooms  are  also  propagated  without  spawn.  The  principal  ingredient  employed  in  pre- 
paring the  compost  used  for  this  purpose  is  horse-droppings.2  "  The  artificial  production  of  this 
species  without  the  aid  of  spawn,"  says  the  Rev.  M.J.  Berkeley,3  l;  has  been  frequently  brought 


Section  of  one  of  the  gills  of  A.  campestris. 

a  a  a.  Sporophores  surmounted  by  spicules 
bearing  spores.  Link1  terms  these 
bodies  small  tubes  with  stalked  gra- 
nules (antheridia). 

bbb.  Small  tubes  with  transverse  septa.  Ac- 
cording to  Link  they  become  spores. 

c  c.  The  central  vesicular  tissue. 


A.  Agaricus  campestris. 


a    Button. 

b.  Ditto;  the  annulus  splitting  from  pileus. 


B.  A.  campestris  (flap  or  full  grown  Mush- 

room). 

C.  A.  Georgii. 


1  Iconts  SelecicF  Ana.tomico-Bota.nica>,  Fasc.  iii.  Berlin,  1S11. 
3  See  Loudon's  Encyclopedia,  of  Gardening. 
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forward  as  an  argument  for  the  equivocal  generation  of  fungi.  But  when  it  is  considered  how 
many  millions  of  these  sporules  must  be  devoured  together  with  the  herbage  by  the  animal, 
whose  dung  is  a  principal  material  in  the  compost,  much  of  the  force  of  this  argument  vanishes." 
The  young  mushroom  is  gathered  while  the  margin  of  the  pileus  is  connected  with  the  stalk 
by  the  veil,  and  at  this  period  it  is  commonly  called  the  button  mushroom  (Fig.  192,  A  a).  The 
mature  mushrooms  are  collected  and  sold  as  full  grown  or  flap  mushrooms  (Fig.  192,  B).  Dr. 
Badham1  mentions  a  very  large  variety  commonly  called  by  peasants  the  ox-mushroom. 

The  mushroom  was  analyzed  by  Vauquelin,2  who  found  in  it  a  brownred  fat,  a  spermaceti-like 
fat,  mushroom  sugar,  peculiar  animal  matter,  ozmazome,  albumen,  fungine  [cellulose],  acetate  of 
potash,  and  other  salts. 

This  species  is  esculent,  and  in  general  wholesome;  but  it  is  employed  at  table  for  its  savory, 
rather  than  for  its  nutritive  qualities.  At  times  it  proves  indigestible  and  unwholesome;  occa- 
sionally, perhaps,  from  some  peculiarity  in  the  quality  of  the  mushroom,  or  from  the  mode  of 
cooking  it;  but  frequently  from  idiosyncrasy  on  the  part  of  the  sufferer.  The  particular  circum- 
stances, however,  which  render  it  unwholesome,  are  very  obscure.  Its  use  should  be  avoided 
by  dyspeptics,  by  persons  liable  to  pruriginous,  exanthematous,  and  scaly  diseases  of  the  skin, 
and  by  those  who  have  a  highly  susceptible  nervous  system. 

The  juice  of  the  mushroom,  flavoured  with  salt  and  aromatics,  constitutes  the  sauce  called 
ketchup  (a  word  said  to  be  derived  from  the  Japanese  kit-jap),  which,  though  in  common  use  at 
table,  rarely  produces  any  unpleasant  effects  when  used  in  small  quantities. 

Agahicu9  Gkohgii,  Withering. — This  species,  called  St.  George's  Mushroom,  because  it  grows 
up  about  St.  George's  day  (April  23d),  is  said  by  the  Rev.  Mr.  Berkeley  to  be  frequently  sold  in 
London  under  the  name  of  White  Caps.  But  I  have  inquired  for  it  by  this  name  among  the 
dealers  in  Covent  Garden  Market,  but  cannot  meet  with  any  one  acquainted  with  it  (Fig.  192,0). 
It  is  larger  than  the  common  mushroom  (A.campeslris),  which  it  resembles  in  shape.  When 
bruised  it  soon  turns  yellow,  and  by  this  character  may  be  readily  distinguished  from  the  com- 
mon mushroom,  which  turns  pink  when  cut.  Its  smell  is  strong  and  unpleasant.  It  contains 
but  little  juice,  and  that  of  a  yellow  colour,  and  is,  therefore,  not  adapted  for  making  ketchup. 

Though  not  poisonous,  it  is  less  wholesome  than  the  preceding  species,  and  is  usually  rejected 
by  housekeepers.     It  is  very  tough,  and  difficult  of  digestion. 

27.  Agaricus  oreades,  Bolton.— Champignon. 

Agaricus  oreades,  Withering,  Brit.  PI.,  vol.  iv.;  A.  pratensis,  J.  Sowerby,  Eng.  Fungi;  J.  Sowerby, 
Jun.  The  Mushroom  and  Champignon  illustrated;  A.  Pseudo  Mousseron,  Bulliard;  Fairy  Ring 
Agaric ;  Scotch  Bonnets. — This  indigenous  plant  occurs  in  pastures,  and  is  one  of  several  fungi 
which  grow  in  circles  forming  what  have  been  termed  Fairy-rings.  It  is  commonly  sold  in  the 
shops  for  use  at  table,  and  is  liable  to  be  mistaken  for  several  other  species  of  Agaricus,  viz.: 
A.  dealbalus,  dryophilus.  semiglobatus,  and  fcenisecii.  Of  these,  A.dealbatus  is  the  only  one  which, 
like  the  true  champignon,  forms  "fairy-rings." 

Fig.  193. 


a  b.  A.  oreades. 
e  d  e.  A.  dealbalus. 


Agarici.3 

f  g  h.  A.  dryophilus. 
t  k~  A.  semiglobatus. 


I  m.  A.  Fxnisecii. 


1   Treatise  on  Esculent  Funguses,  p.  ?.>,  1847.  a  Ann.  de  Chimin,  lxxxv.  5,  1813. 

3  In  tin-  above  cut,  the  figurea  marked  a  and  h  are  from  Air.  J.  Sowerby,  Jr.'s  "  Mushroom  and  Cham- 
pignon Illustrated ;"  the  others,  from  Mrs.  Hussey's  Illustration}  of  British  Mycology,  part  xiii.  pi. 
xxxix    I 
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The  fungus  varies  in  colour  from  a  pale  to  a  deep  buff  or  nankeen  colour.  Tlie  stem  is  1  or 
2  inches  bigh,  and  2  or  3  lines  thick,  round,  solid,  often  slightly  twisted,  readily  splitting  longi- 
tudinally  into  silky  fibres,  and  is  of  the  same  colour  as  the  gills.  The  pileus  or  cap  is  from  $  to 
1  inch  in  diameter,  irregularly  round, convex,  most  elevated  in  the  centre, tongh  and  coriaceous. 
The  gills  free,  distant,  waved  at  the  edges,  often  lacerated,  paler  than  the  pileus.  "  If  the  pileui 
be  cut  through  (Fig  193,  6)  the  gills  will  not  be  found  to  separate  from  it,  but  the  fleshy  part 
runs  down  the  middle  of  each  gill,  which  is  covered  by  the  continuation  of  the  same  buff- 
coloured  coat  that  lines  the  under  surface  of  the  pileus  between  the  gills — a  structure  widely 
different  from  the  poisonous  one  [Ag.  semi  globatus]."1     Taste  and  odour  agreeable. 

A.  dkalbattjs,  Sowerby  (Fig.  193,  c  d  e)  is  distinguished  from  the  champignon  by  the  margin 
of  the  pileus  being  at  first  rolled  inwards,  by  its  very  fine  dingy  whitish  gills,  by  its  becoming  gray- 
brown  in  zones  when  soaked  in  water,  and  by  its  disagreeable  odour.  This  species,  according  to 
Mrs.  Hussey,  resembles  the  champignon  more  than  any  other;  and  like  it  also  grows  in  fairy- 
rings. 

A.  skmi-glohatus,  Batsch.  (Fig.  193,  i  k)  ;  the  A.  virosus  of  Sowerby  is  distinguished  from 
the  champignon  by  its  dark-coloured  gills,  its  holloiv  stem,  and  shining  glutinous  pileus.  When 
young,  this  species  has  an  annulus  or  ring,  but  this  commonly  disappears  when  the  plant  has 
attained  its  full  size. 

A.  Fjenisecii,  Persoon  (Fig.  193,  I  m),  is  distinguished  from  the  champignon  by  its  dark- 
coloured  gills,  its  hollow  stem,  and  its  umber  purple  spores. 

A.  BHTOPHiLrs,  Bulliard  (Fig.  193,  f  g  h).  is  distinguished  from  the  champignon  by  ns  fine 
close  gills,  its  hollow  stem,  and  its  reddened  swollen  base. 

Like  the  Agaricus  campestris,  or  mushroom,  the  A.  oreades,  or  Champignon,  is  used  at  table 
on  account  of  its  savory  qualities,  and  not  lor  its  nutritive  power,  which  is  probably  vpry  slight. 

28.  Fungi  venenati. — Poisonous  Fungi ;  Toadstools. 

Many  fungi  are  poisonous,  and  a  still  larger  number  frequently  prove  indigestible  and  un- 
wholesome. The  same  species  which  may  be  taken  with  impunity  by  one  individual  will 
excite  in  another  various  inconveniences,  such  as  nausea,  vomiting,  griping,  diarrhcea,&c.  Dys- 
pepsia, and  a  highly  susceptible  condition  of  the  nervous  system,  such  as  that  called  the  hysterical 
constitution,  dispose  to  those  ill  effects,  which,  in  other  cases,  are  ascribed  to  idiosyncrasy  of 
constitution. 

It  must  be  obvious  from  these  remarks  that  there  can  be  no  absolute  anatomical  characters 
by  which  the  unwholesome  can  be  distinguished  from  the  wholesome  species;  the  effects 
greatly  depending  on  the  constitution  of  the  eater,  or  on  some  other  insufficiently  determined 
circumstances.  An  illustrative  fact  of  the  truth  of  this  statement  has  been  adduced  in  the  case 
of  a  French  officer  and  his  wife,  who  died  in  consequence  of  breakfasting  off  some  poisonous 

Agarics,  which  were  nevertheless  eaten  by  other  persons  in 
the  house  with  impunity.  These,  and  other  circumstances, 
have  led  to  a  general  distrust  of  all  fungi,  except  the  culti- 
vated ones ;  and  so  strongly  was  the  late  accomplished  botanist, 
Professor  L.  C.  Richard,  impressed  with  this  feeling,  that, 
though  no  one  was  better  acquainted  with  the  distinctions  of 
Fungi  than  he  was,  yet  he  would  never  eat  any  except  such 
as  had  been  raised  in  gardens  in  mushroom  beds. 

Of  the  genus  Agaricus,  all  those  species  which  belong  to 
the  subgenus  Amanita  are  either  actually  poisonous  or  highly 
suspicious.  The  characters  of  this  subgenus  are  thus  laid 
down  by  the  Rev.  M.  J.  Berkeley  : — 

Amanita  (a   name  given  to  some  esculent  Fungus  by 
Galen).    Veil  double :  one  universal,  covering  the  whole  plant 
in  a  young  state,  distinct  from  the  epidermis,  at  length  burst 
by  the  protrusion  of  the  pileus,  part  remaining  at  the  base  of 
the  stem,  part  either   falling  off,  or   forming  worts  on  the 
pileus;  the  other  partial,  at  first  covering  the  gills,  and  after- 
wards forming  a  reflected  subpersistentring  on  the  topof  the 
stipes.     Stem   puffed,  at  length   hollow,  s.juamoso  fibrillose, 
thickened  at  the  base.    Pileus  with  the  disk  fleshy,  the  margin 
thin,  campanulate,  then  plane;   viscid,  when  saturated  with 
moisture.     Gills  attenuated  behind,  free,  broader  in  front,  ven- 
tricose, close, but  little  unequal;  when  full-grown, denticulated. 
One  of  the   most   remarkable  species  of  this  subgenus   is   the   Agaricus  muscarics  Linn. 
(Amanita  muscaria,  Greville),  the  remarkable  effects  and  uses  of  which  have  been  already 
noticed  (see  ante,  vol.  i.  p.  152). 


Agaricus  muscanus. 


1  Sowerby,  Jr.,  The  Mushroom  and  Champignon  Illustrated. 
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The  Russians,  who  eat  no  less  than  sixteen  species  of  agaricus,1  never  employ  any  belonging 
to  the  subgenus  Amanita? 

Besides  the  species  of  the  subgenus  Amanita,  many  other  Agarici  are  poisonous  or  suspicious. 

The  symptoms  produced  by  poisonous  fungi  are  those  indicating  gastro-intestinal  irritation 
(nausea,  vomiting,  purging  and  abdominal  pain),  and  a  disordered  condition  of  the  nervous 
system  (delirium,  stupor,  blindness,  convulsions,  muscular  debility,  paralysis,  and  drowsiness). 
In  some  cases,  the  power  of  the  vascular  system  is  remarkably  depressed,  the  pulse  being  small 
and  feeble,  the  extremities  cold,  and  the  body  covered  with  a  cold  sweat.  At  one  time,  local 
irritation  only;  at  another,  narcotism  alone  is  produced.3 

In  some  cases  the  active  principle  of  poisonous  fungi  seems  to  be  a  volatile  acrid  principle  ;  in 
other  instances  it  is  a  brown,  uncrystallizable  solid,  called  by  Letellier  amanitin. 

No  specific  antidote  is  known.  The  first  object,  therefore,  is  to  expel  the  poison  from  the 
stomach  and  bowels.  The  subsequent  treatment  will  depend  on  the  nature  of  the  symptoms 
which  manifest  themselves,  and  must  be  conducted  on  general  principles.4 

Class  II.  Acrogense,  Ad.  Bwgniart. — Acrogens 

FsKunocoTYLEnoNEjE,  Agardh ;  Heteronemeje,  Fries;  Acrobrya,  Mold,  Endlicher. 

Characters. — Substance  of  the  plant  composed  of  cellular  tissue  chiefly,  and,  in  the  higher 
forms,  of  vessels.  Cuticle  bearing  stomata  or  breathing  pores.  Stem  and  leaves  distinguishable. 
Opposition  of  stem  and  root.     Stem  growing  at  the  point  only 

This  class  includes  a  number  of  Orders,  of  which  two  only  (viz.  Lycopodiaceee  and  Filices) 
need  be  here  noticed  as  yielding  anything  useful  in  medicine. 


Order  IV.     FILICES,  Juss 

Fi  Lie  ales,  Lindley. 
Character. — Herbaceous  plants  with 
a  perennial  rhizome,  more  rarely  having 
an  erect  arborescent  trunk  [when  they 
are  called  tree  ferns,  /dices  arborea;  Fig. 
195];  trunk  coated,  of  a  parenchyma- 
tous structure,  with  the  entire  cylinder 
of  woody  fasciculi  divided  into  two  con- 
centric parts,  the  one  narrow,  placed  be- 
tween the  bark  and  the  wood  ;  the  other 
larger,  central,  medullary,  sending  fasci- 
culi of  vessels  towards  the  petioles,  and 
communicating  with  the  exterior  by 
means  of  chinks  in  the  woody  cylinder. 
Leaves  [frondes]  scattered  upon  the  rhi- 
zome or  rosaceo-fasciculate  on  the  apex 
of  the  caudex,  with  circinate  vernation, 
annual  or  perennial,  the  base  of  the  pe- 
tioles persistent,  growing  to  the  caudex  ; 
simple  or  pinnate,  entire  or  pirmatifid, 
[equal-]  veined  (the  veins  composed  of 
elongated  cells),  frequently  having  cuti- 
cular  stomata.  Sporangia  [jheca],  placed 
on  the  veins  of  the  back  or  margin  of 
the  leaves,  collected  in  little  naked 
heaps  [sori~\,  or  covered  with  a  mem- 
branous scale  [indusiutti],  or  transmuted 
margin  of  the  leaf,  pedicellate  [with  the 
stalk  (seta),  passing  round  them  in  the 
form  of  an  elastic  ring  (annulus)'],  or 
sessile,  unilocular,  indefinitely  dehiscent. 
Spores  [sporules"}  numerous,  free,  globose, 
or    angular,    in     germination    at     first 


-FERNS. 


Fig.  195. 


Wz- 


Cyathea  gtauea  (a  tree  fern). 


1  For  some  remarks  on  the  Fungi  used  as  food  by  the  Russians,  see  Lyall's  Character  of  the  Russian* 
and  a  detached  History  of  Moscow,  p.  556,  Load.  1823.  Russians, 

1  Dr.  Lefevre,  Lond.  Med.  (laz.  xxiii.  414. 

3  For  illustrations  of  the  effects  of  particular  species,  consult  Phcebus,  Deutschl.  kryptog.  Giffewacksc 
IA38:  and  Letellier,  Joum.  eh  Pharm.  Aout,  Wf7.  ;''     "'M| 

4  For  further  information  respecting  poisonous  fungi,  consult  Clmstisou's  Treatise  on  Poisons 
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elongated  in   every  direction,  throwing  out  radicles  downwards,  and   the  cauliculus    upward 
(Endlicher). 

Properties.— The  leaves  are  mucilaginous,  and  frequently  slightly  astringent  and  aromatic. 
The  rhizomes  contain  starch,  saccharine  matter  and  gum,  usually  tannic  and  gallic  acids,  with  more 
or  less  bitter  matter,  and  sometimes  both  fixed  and  volatile  oils,  resin.  They  are  considered  to 
possess  astringent  and  tonic  properties,  and  in  some  cases  act  as  vermifuges. 

From  the  tuberous  rhizomes  of  fern  is  obtained,  in  some  of  the  Polynesian  islands,  as  well 
as  in  some  other  parts  of  the  world,  a  farinaceous  or  ligneous  matter,  which  is  employed  by  the 
natives  as  a  nutritive  substance.  The  rhizomes  are  cooked  by  baking  or  roasting.  In  general, 
however,  they  are  only  resorted  to  in  times  of  scarcity,  when  other  and  more  palatable  food 
cannot  be  obtained.1 

Several  ferns  have  been  used  in  medicine.  Those  which  I  shall  particularly  notice  are  Ke- 
phrodium  Filix  mas,  still  retained  in  the  British  pharmacopoeias,  and  used  as  a  vermifuge,  and 
Miantum  or  Maidenhair,  a  syrup  of  which,  or  a  substitute  for  it,  is  still  found  in  the  shops  under 
the  name  of  capillaire. 

Ruiz2  has  written  a  memoir  on  three  fern  roots  sent  from  Peru,  in  South  America,  to  Spain, 
under  the  name  of  Calaguala  (more  correctly  Ccallahuala,  from  ccallua,  a  batten  or  trowel, 
and  kualas,  a  boy,  i.  e.  a  boy's  batten).  The  first,  or  the  genuine  Calaguala,  or  Ccallahuala,  or 
slender  Calaguala,  is  the  rhizome  of  Polypodium  Calaguala,  Ruiz ;  the  second,  called 
thick  Calaguala,  Puntu-puntu,  and  sometimes  Deer's  tongue  (Lengua  de  Ciervo),  is  the  rhizome 
of  Polypodium  crassi/olium,  Linn. ;  and  the  third,  termed  middling  Calaguala,  the  little  cord  (Cor- 
doncillo),  or  Huacsaro,  is  the  rhizome  of  Acrostichum  Huacsaro,  Ruiz.  The  first  is  the  species 
which  should  be  used  in  medicine:  as,  however,  it  is  unknown  in  English  commerce,  I  need 
not  describe  it.  Professor  Guibourt3  has  figured  three  sorts  of  the  rhizome,  but  states  that,  judg- 
ing from  Ruiz's  description,  he  has  not  seen  the  true  Calaguala.  He  once  found  the  Maltese 
fungus  (Cynomorium  coccineum)  in  some  Calaguala  which  he  received  from  Marseilles.  Calaguala 
has  been  analyzed  by  Vauquelin  4  This  rhizome  is  regarded  in  Peru  as  possessing  deobstruent, 
sudorific,  diuretic,  anti-venereal,  and  febrifuge  virtues;  and  it  is  frequently  used  to  thin  the 
blood,  to  promote  perspiration,  and  to  mitigate  rheumatic  and  venereal  pains.  It  is  commonly 
administered  in  the  form  of  decoction,  prepared  by  boiling  one  ounce  of  the  fresh  root  in  six 
pints  of  water  to  three  pints.     This  decoction  is  taken  ad  libitum  as  a  kind  of  diet  drink. 


29.  NEPHRODIUM  FILIX  MAS,  iJicW.-MALE  SHIELD 

FERN. 

Sex.  Syst.    Cryptogamia,  Filices. 
(Rhizoma.) 

Synonymes. — Polypodium  Filix  mas,  Linn. ;  Aspidium  Filix  mas,  Swartz. 
History. — Fern-root  was  employed  by  the  ancients  in  medicine.     Theophrastus5 

Fig.  196. 

I. 


A.  Pinnule  with  nine  sori  («). 

B.  Magnified  portion  of  pinnule  with   the   spo- 

rangia,    a.  Stomata.     b  b.  Sporangia  par- 
tially covered  by  c.  the  indusium. 


Nephrodium  Filxx  mas. 

C.  Magnified  sporangium,    a.  Stalk.    6.  Ring. 
c.  Membranous  sac. 

D.  Ruptured  sporangium,  with  the  spores  es- 
caping. 


stem  of  a  tree-fern  (Cyathea  medullaris)  is  -ne«ffi "i^ 

being  cooked  a  whole  night  in  a  native  oven."  '  U!'      h  is  prepared  uy 


ing  cooked  a  whole  night  in  a  native  oven. 
a  Mtmoria  sobre  ta  legitima  Calaguala  y  otras  dos  raices  ave  m*  ,J  •».'«•.,.  _„_i.  •  j   i* 

3  Hist.  Nat.  des  Drogues  simpl.  t.  ii.  p.  87,  4me.  ed.  1S49 

4  Hist.  Plant,  lib.  Lx.  cap.  xx.  and  xiii. 


4  Ann.  Chimie,  t.  lv.  p.  22. 
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notices  two  kinds  of  fern;  the  male,  which  he  calls  rtWpiy,  and  the  female,  termed 
S^X'jrtrfptf.  Dioscorides1  also  mentions  these  two  ferns,  and  states  that  the  mtpte. 
is  by  some  persons  called  jS^xvov,  by  others  noxvw&ov.  Pliny2  notices  both  ferns, 
and  says  the  pterin  is  supposed  to  be  the  male  fern  (flix  mas). 

Botany.  Gen.  Char.— 
Sori  roundish,  scattered. 
Indusium  orbicularireni- 
form,  fixed  by  the  sinus. 

Sp.  Char. — Fronds  bi- 
pinnate,  pinnules  oblong, 
obtuse  serrated,  their  stalk 
and  midrib  chaffy.  Sori 
near  the  central  nerve 
(Hooker). 

The  rhizome  is  large, 
tufted,  and  scaly.  The 
leaves  grow  in  a  circle  to 
a  height  of  3  or  4  feet. 

Hab. — It  is  an  indige- 
nous plant,  frequent  in 
woods  and  in  shady  banks. 
It  is  a  native  of  other 
parts  of  Europe,  of  Asia, 
of  the  North  of  Africa, 
and  of  the  United  States 
of  America. 

Description.  —  The 
subterraneous  stem  (rhi- 
zoma  ;  caudex;  fern  root, 
radix  filicis,  ofiacin.)  lies 
obliquely  in  the  ground. 
It  varies  in  length  and 
breadth,  according  to  its 
age.  For  medical  pur- 
poses it  should  be  from 
three  to  six  or  more  inches 
long,  and  from  half  an  inch 
to  an  inch  or  more  broad.  It  is  almost  completely  enveloped  by  the  thickened  bases 
of  the  footstalks  of  the  fallen  leaves.  These  bases  (phyllojwdia)  are  arranged 
closely  around  the  rhizome  in  an  oblique  direction,  overlapping  each  other.  They 
are  one  or  two  inches  long,  from  three  to  five  lines  thick,  curved,  angular,  brown, 
surrounded  near  their  origin  from  the  rhizome  by  two  or  more  shining,  reddish 
yellow,  thin,  silky  scales  (ramenta).  The  radicle  fibres  (root,  properly  so  called) 
arise  from  the  rhizome  between  these  footstalks. 

The  fern  root  of  the  shops  consists  of  fragments  of  the  dried  thickened  bases  of 
the  footstalks  (phyllopodia),  to  which  small  portions  of  the  rhizome  are  found  ad- 
hering, and  of  the  root  fibres. 

Internally,  the  rhizome  and  footstalks  are,  in  the  recent  state,  fleshy,  of  a  light 
yellowish-green  colour;  but  in  the  dried  state,  yellowish  or  reddish-white.  Iodine 
colours  the  fresh  rhizome  bluish  black,  indicating  the  presence  of  starch ;  particles 
of  which  may  be  recognized  by  the  microscope.     In  a  transverse  section  of  the 


Fresh  rhizome  entire. 

a.  Spirally-coiled  young 

frond. 
b  b  b.  Leaf-stalks  (stipitts) 

cut  off. 
e  e.  Root-fibres. 


Nephrodium  Filix  mas. 

B.  Transverse  section  of  the  fresh 
rhizome. 
a.  Transverse  section  of  the 
stem,  with  the  vascular  bundles. 
bbbbbb.  Bases  of  the  leaf- 
stalks, called  phyllopodia.  They 
surround  the  stem  in  a  circular 
manner,  and  are  devoid  of  vascu- 
lar bundles. 


'  I.iv.  iv.  cap.  clxxxvi.  and  clxxxvii.  Sibthorp  (Prodr.  Ft.  Graca,  vol.  ii.  p.  274)  puts  a  query  whether 
Aspidium  acuUatvm,  Willd.  be  not  the  wtsjjc  of  Dioscorides?  But  in  the  Pharmacopeia  Grceca  of  1837 
TTTEfic  is  given  as  the  modern  Greek  name  of  Aspidium  Filix  mas. 

■  Hist.  Mat.  lib.  xxvii.  cap.  Iv. 
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rhizome,  we  observe  five  or  six,  or  more,  bundles  of  woody  fibres  and  scalariform 
ducts.  These  bundles  are  arranged  in  a  circle,  are  of  a  reddish-white  colour  m  the 
recent  rhizome,  but  yellow  in  the  dried  one. 

The  dried  root  has  a  feeble,  earthy,  somewhat  disagreeable  odour  Its  taste  is  at 
first  sweetish,  then  bitter  astringent,  and  subsequently  nauseous,  like  rancid  fat. 

Collection.— The  rhizome  should  be  collected  in  the  month  of  July,  August, 
or  September.  The  black  portions,  fibres,  and  scales,  are  to  be  removed,  and  the 
sound  parts  carefully  dried  and  reduced  to  powder:  this  is  of  a  yellowish  colour, 
and  is  to  be  preserved  in  well-stoppered  bottles.  Both  the  whole  rhizome  and 
powder  deteriorate  by  keeping. 

Fern  buds  (gcmmse  filicis  maris)  which  are  sometimes  employed  in  medicine, 
are  to  be  collected  in  the  spring. 

Composition. — Fern  rhizome  was  analyzed  in  1805  by  Vauquelin,1  in  1821  by 
Gebhard,2  in  1824  by  Morin,3  in  1826  by  Wackenroder,4  and  by  Geiger.5  Sub- 
joined are  the  results  of  the  analyses  of  Geiger  and  Morin: — 


Geiger. 

Green  fat  oil 6.9 

resin 4.1 

Uncrystallizable  sugar      )  _  _  22.9 

Easily  oxidizable  tannin  ) 

Hum  and  salts,  with  sugar  and  tannin ".8 

Ligneous  fibre  and  starch     56.3 

100.0 


Morin. 

Volatile  oil. 

Fixed  oil  (stearin  and  olein). 

Tannin. 

Gallic  and  acetic  acids. 

Uncrystallizable  sugar. 

Starch. 

Gelatinous  matter,  insoluble  in  water  and  alcohol. 

Ligneous  fibre. 

Ashes  (carbonate,  sulphate,  and  hydrochlorate  of 
potash,  carbonate  and  phosphate  of  lime,  alumina, 
silica,  and  oxide  of  iron). 

The  anthelmintic  property  of  the  rhizome  resides  in  the  oil  (oleum  filicis  maris). 
Luck6  obtained  from  the  granular  sediment  which  forms  in  oil  of  fern,  tabular 
rhombic  plates,  whose  formula  was  C^H^O20  (probably  it  should  be  CWO30),  a 
brown  substance  soluble  in  alcohol  and  alkaline  liquids,  and  whose  formula  was 
C^H^NO45,  an(j  a  gray  body,  insoluble  in  all  solvents,  except  caustic  alkalies,  and 
whose  formula  was  'CMH12N08. 

Batso7  found  a  peculiar  acid  (acidum  filiccum)  and  an  alkali  (filicina)  in  the 
rhizome. 

Fern  buds  contain,  according  to  Peschier,8  a  volatile  oil,  brown  resin,  fat  oil,  solid 
fatty  matter,  green-colouring  principle,  a  reddish-brown  principle,  and  extractive. 

Characteristics. — The  presence  of  tannic  acid  in  the  aqueous  decoction  of  fern 
rhizome  is  shown  by  the  sesquisalts  of  iron  producing  a  dark  green  colour  (tannate 
of  iron),  and  by  a  solution  of  gelatin  causing  a  yellowish  precipitate  (tannate  of 
gelatin).  No  indication  of  the  presence  of  a  vegetable  alkali  in  the  decoction  can 
be  obtained  by  tincture  of  nutgalls.  If  the  rhizome  be  digested  in  alcohol,  and 
afterwards  boiled  in  water,  the  decoction  when  cold  forms,  with  a  solution  of  iodine, 
a  dingy  blue  precipitate  (iodide  of  starch). 

Physiological  Effects. — These  are  not  very  obvious;  but  they  are  probably 
similar  to  those  caused  by  other  astringents.     Large  doses  excite  nausea  and  vomiting. 

Uses. — It  is  only  employed  as  an  anthelmintic.  Thcophrastus,  Dioscorides, 
Pliny,  and  Galen,  used  it  as  such.  The  attention  of  modern  practitioners  has  been 
directed  to  it  principally  from  the  circumstance  of  its  being  one  of  the  remedies 
employed  by  Madanie  Nouffer,  the  widow  of  a  Swiss  surgeon,  who  sold  her  secret 
method  of  expelling  tape-worm  to  Louis  XVI.  for  18,000  francs.9  At  the  present 
time  fern  rhizome  is  but  seldom  employed  in  this  country,  partly  because  the  efficacy 
of  Madame  Nouffer's  treatment  is  referred  to  the  drastics  used,  and  partly  because 

1  Ann.  Chim.  iv.  31.  a  Diss,  inaug.  in  PfafPs  Syst.  d.  Mat.  Med.  7er  Bd.  219. 

3  Journ.  de  Pharm.  x.  223.  *  De  Anthelm.  regni  Vegetab. 

»  Handb.  d.  Pharm.  1829. 

•  Ann.  der  Chem.  u.  Pharm.  Bd.  \iv.  1815;  also  Chem.  Gazette,  vol.  iii.  p.  309. 

1  Inaug.  Diss.  1S1>6,  quoted  in  Goebel  and  Kunze's  Pharm.  Waarenlc. 

8  Quoted  by  Soubeiran,  Nouv.  Traitt  de  Pharm.  t.  ii.  p.  159,  2nde  Ed. 

B  Trait,  contre  le  Tania,  ice.  1776,  quoted  by  Bremser,  Sur  les  Vers  Intest. 
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other  agents  (especially  oil  of  turpentine)  have  been  found  more  effectual.  "It  is 
an  excellent  remedy,"  says  Bremser,1  "  against  Bothriocephalus  latus  [the  tape-worm 
of  the  Swiss],  but  not  against  Taenia  Solium  [the  tape-worm  of  this  country];  for 
though  it  evacuates  some  pieces  of  the  latter,  it  does  not  all  of  it." 

Administration. — It  may  be  administered  in  the  form  of  powder,  of  oil  or 
ethereal  extract,  or  of  aqueous  decoction.  The  dose  of  the  recently  prepared 
powder  is  from  one  to  three  drachms.  Madame  Nouffer's  specific  was  two  or  three 
drachms  of  the  powder  taken  in  from  four  to  six  ounces  of  water  in  the  morning 
fasting,  and  two  hours  afterwards  a  purgative  bolus,  composed  of  calomel  ten  grains, 
scammony  ten  grains,  and  gamboge  six  or  seven  grains.  The  bolus  was  exhibited 
to  expel  the  worm  which  the  fern  rhizome  was  supposed  to  have  destroyed. 

The  Ethcrial  Tincture  of  Male  Fern  Buds  (prepared  by  digesting  1  part  of  the 
buds  in  8  parts  of  ether)  has  been  used  with  success  by  Dr.  Peschier  (brother  of 
the  chemist  of  that  name),  and  by  Dr.  Fosbroke2  as  a  vermifuge. 

OLEUM  FILICIS  MARIS;  Oil  of  Male  Fern.— The  impure  oil  of  fern  (called  olium 
filicis  Feschieri,  extractum  filicis  sethereum,  seu  balsamum  filicis),  recommended  by 
Peschier/  is  an  ethereal  extract,  and  is  composed,  according  to  its  proposer,  of  a 
fatty  matter,  resin,  volatile  oil,  colouring  matter,  extractive,  chloride  of  potassium, 
and  acetic  acid.  A  pound  of  the  rhizome  yielded  Soubeiran4  an  ounce  and  a  half 
of  thick  black  oil,  having  the  odour  of  fern.  It  may  also  be  prepared  from  the 
buds  as  above  stated.  The  dose  is  from  half  a  drachm  to  a  drachm,  in  the  form  of 
electuary,  emulsion,  or  pills :  an  hour  afterwards,  an  ounce  or  an  ounce  and  a  half  of 
castor  oil  should  be  exhibited.  Numerous  testimonies  of  its  efficacy  have  been  pub- 
lished.5 I  have  tried  it  in  several  cases  of  tape-worm,  but  without  success.  By 
substituting  alcohol  for  ether,  twelve  or  thirteen  drachms  of  oil  can  be  obtained 
from  2|  lbs.  of  the  rhizome.6 

30.  Adiantum,  Linn.— Maidenhair. 

History. — The  term  Maidenhair  or  Capillary  (Capillaris,  Apuleius;  Capillaire,¥r.)  has  been 
applied  to  several  species  of  fern  which  have  been  used  in  medicine.  Dioscorides  (lib.  iv.  cap. 
136  and  137)  and  Pliny  (lib.  xxii.  cap.  30)  notice  two  kinds,  one  termed  Adianton,  Polyti-ichon, 
or  Callitrichon  (aiiavrov,  TroXuTpi^ov,  xaXXi'-rfi^ov),  the  other  called  Trichomanes  (rpi^ofxaiic).  The 
former  is  supposed  by  Sibthorp'  to  be  the  Adiantum  Capillus  Veneris,  Linn.,  or  True  Maidenhair, 
the  latter  the  Asplenium  Trichomanes,  Linn.  Common  Maidenhair  Spleenwort  of  modern  botanists. 
In  later  times,  other  ferns  have  been  also  employed  under  the  name  of  Maidenhair;  especially 
Asplenium  Adiantum  nigrum,  Linn,  or  Black  Maidenhair  Spleenwort;  Asplenium  Rula  muraria, 
Linn.  Wall-rue  or  White  Maidenhair,  formerly  called  Salvia  Vita;  Ceterach  officinarum,  DC,  or 
Rough  Spleenwort ;  and  Scolopendrium  vulgare,  Smith,  or  Common  Hart's-tongue.  To  these  must 
be  added,  Miantum  pedatum,  Linn,  or  Canadian  Maidenhair,  and  jldiantum  trapeziforme,  Linn,  or 
Mexican  Maidenhair. 

The  only  species  which  it  will  be  necessary  here  to  notice  are,  Jldiantum  Capillus  Veneris  and 
A.  pedatum. 

Botany.  Gen.  Char. — Sporangia  placed  on  the  distinct  points  of  the  veins  in  a  linear  or 
point-like  receptacle,  arranged  in  marginal  sori.  Indusia  continuous  with  the  edge  of  the  frond, 
united  to  the  receptacle,  opening  inward  (Endlicher). 

1.  A.  Capillus  Veneris,  Linn.;  Frond  bipinnate,  pinnules  thin,  membranaceous,  obovate-cuneate 
inciso-Bublobate,  segments  of  the  fertile  pinnules  terminated  by  a  linear  oblong  sorus,  sterile  ones 
serrated  (Hooker). — Indigenous.     Perennial.     May — September. 

2.  A.  pedatum,  Linn.  Frond  pedate,  divisions  pinnate,  pinrne  halved, oblong  lunate, incised  at 
the  upper  edge,  the  sterile  segments  toothed  ;  sori  linear;  petiole  smooth. — North  America. 

Description. — The  officinal  part  of  Maidenhair  is  the  frond,  or  rather  the  whole  plant  without 
the  root. 

The  herb  of  True  Maidenhair  (herba  capillorum  veneris)  is  sold  a*  herb-shops  in  the  dried  state. 
When  rubbed,  it  has  a  feeble  odour,  and  its  taste  is  sweetish  and  bitterish. 

The  herb  of  Canadian  Maidenhair  (herba  capillorum  veneris  canadensis  vel  adianthi  pedati)  is 
more  aromatic  than  the  preceding. 

1  Op.  cit.  p.  422.  a  Lancet  for  ia34-35,  vol.  ii.  p.  597. 

*  Journ.  ginir.  de  Med.  1825,  p.  375.  *  A\0uv.  Traitt  de  Pkarm.  ii.  161,  2nde  ed 

*  Dierlmch,  NeuesUn  Entd.  in  d.  Mat.  Med.  Band  1,  1S37. 

*  Journ.  de  Chim.  Mid.  t.  v.  2ade  Ser.  p.  68.  '  Prodr.  Fl.  Greece,  vol.  ii. 
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Composition. — No  analysis  has  been  made  of  these  species  of  Adiantum.  The  most  im- 
portant constituents  appear  to  be  tannic  or  gallic  acid,  bitter  extractive,  and  a  volatile  oil. 

Effects  and  Uses. — None  of  the  sorts  of  Maidenhairs  appear  to  be  endowed  with  any  active 
powers;  though  a  great  variety  of  imaginary  properties  have  been  ascribed  to  them.  They  are 
mucilaginous,  bitterish,  somewhat  astringent,  and  aromatic  substances  ;  and  in  modern  times 
have  been  used  as  pectorals  in  chronic  catarrhs.  The  Canadian  Maidenhair  (Jdtanllann  pedatum, 
Linn.)  is  the  most  esteemed  sort,  on  account  of  its  stronger  and  more  agreeably  aromatic  qualities. 

A  Syrup  of  Maidenhair  (Syrupus  Adianthi;  Syrupus  Capilli  Veneris ;  Sirop  de  Capillaire),  pre- 
pared by  adding  sugar  and  orange-flower  water  to  an  infusion  of  Maidenhair,  has  long  been 
popular.  Both  Baumeand  the  French  Codex  direct  it  to  be  prepared  with  the  Canadian  Maiden- 
hair.  When  diluted  with  water,  it  forms  a  very  refreshing  beverage.  But  as  the  Maidenhair 
serves  no  essential  purpose  in  this  drink,  it  is  usually  omitted,  and  the  syrup  sold  in  the  shops 
under  the  name  of  capillaire  is  nothing  but  clarified  syrup  flavoured  with  orange-flower  water. 
The  Prussian  and  Hamburgh  Pharmacopoeias  authorize  this  substitution  by  giving  formula;  for 
a  syrupus  florum  auranlii  to  be  used  in  "loco  syrupi  capillorum  veneris." 


Order  V.    LYCOPODIACE^,  DC— CLUB-MOSSES. 

Characters. — Herbaceous  or  shrubby  vascular  terrestrial  plants.  Stem  terete,  branched, 
leafy.  Leaves  inserted  spirally  on  the  stem,  imbricated,  simple,  sessile  or  decurrent,  never  arti- 
culated. Spore  cases  (zporocarpia ;  thecce;  sporangia)  axillary,  mostly  uniform,  sometimes,  on  the 
same  individuals  biform;  some  bivalved,  containing  a  farinaceous  powder,  composed  of  poly- 
gonal smooth  or  papillose-spinulous  granules  (sporules;  pollen?)  ;  others  3- 4-coccous,  3- 4-valved, 
containing  a  few  (usually  3  or  4)  somewhat  globular  corpuscles  (spores?  gemmaor  buds?)  marked 
at  the  vertex  with  a  three-legged  raphe. 

Properties. — These  are  but  little  known. 

An  acrid  principle  resides  in  several  species.  Both  Lycopodium  clavatum  and  L.  Selago  act  as 
emetics.  The  latter  species,  called  muscus  catharticus  seu  ereclus,  and  supposed  to  be  the  Selago1 
of  the  Druids,  has  also  been  employed  as  a  cathartic  emmenagogue,  and  to  produce  abortion. 
In  large  doses  it  operates  as  a  narcoticoacrid  poison.  A  decoction  of  it  is  sometimes  employed 
by  the  peasants  of  Sweden,  and  other  places,  as  a  lotion  to  destroy  pediculi  on  the  skin  of  horses, 
cows,  pigs,  &c.2  Dr.  Buchner3  has  recorded  some  cases  of  accidental  poisoning  by  it,  in  which 
it  caused  staggering  and  sickness.  Lycopodium  catharticum,  Hooker  (L.  rubrum,  Chamisso)  is 
also  a  violent  purgative.  Some  species,  e.g.  Lycopodium  Pidegmaria,  Linn.,  and  Selaginella  con- 
voluta,  Spring  (L.  hygrometricum,  Mart.)  are  reputed  aphrodisiacs. 

31.  Lycopodium  clavatum,  Linn.— Common  Club-Moss. 

(Herba;  Sporulae.) 

History. — The  earliest  writers  by  whom  the  medicinal  qualities  of  this  plant 
are  distinctly  referred  to,  are  the  herbalists  (Brunsfels,  Tragus,  Cordus,  &c.)  of  the 
16th  century. 

Botany.  Gen.  Char. — Spore-cases  unilocular,  uniform  or  biform ;  the  farini- 
ferous  ones  subreniform,  and  bivalved;  the  globuli ferous  ones  somewhat  globose,  3- 
4-lobed,  3-  4-valved.     (Endlicher,  Gen.  PI.) 

Sp.  Char. — Stem  creeping;  branches  ascending;  leaves  linear-lanceolate,  nerve- 
less, terminating  at  the  point  in  a  bristle;  spikes  in  pairs,  stalked,  cylindrical;  bracts 
ovate,  acuminate,  pretnorse,  toothed  (Endl.  Med.  Planzen). 

Roots  of  several  strong  scattered  fibres.  Stems  procumbent,  trailing,  branching, 
leafy,  several  feet  in  length.  Leaves  crowded,  curved  upwards,  linear-lanceolate, 
flat,  ribless,  smooth,  deep  green,  partly  serrated,  tipped  with  a  capillary  point;  those 
of  the  branches  erect;  the  upper  ones  loosely  dispersed.  Spikes  terminal,  usually 
in  pairs,  rarely  one,  or  three,  densely  beset  with  shortened,  dilated,  ovate,  entire, 
long-pointed  leaves  or  scales,  in  whose  bosoms  the  small,  sulphur-coloured  capsules 
\thecse\  are  situated  (Smith). 

Hab. — Mountainous  heaths  and  moors  all  over  Europe.  Indigenous.  Perennial. 
July,  August. 

1  Pliny,  Hilt.  Nat.  lib.  xxiv.  cap.  65.  »  Murray,  App.  Medicam.  vol.  v.  p.  493. 

3  Reperl.fur  d.  Pliarmaeie,  Bd.  xiv.  s.  311,  1823. 
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Lycopodium  clavatum. 
a.  Scale  of  a  spike  with  a  capsule  (magnified). 

Description. — 1.  Sporulse  Lycopodii.  The  powder  sold  in  the  shops  under  the 
name  of  lycopodium  (pulvis,  farina,  pollen,  seu  semina  lycopodii),  witch-meal,  or 
vegetable    sulphur    (sulphur    vegetabile), 

consists  of  granules,  usually  regarded  as  Fig-  199. 

sporules,  but  by  some  considered  to  be 
grains  of  pollen.  In  both  their  physical 
and  chemical  properties  they  resemble  the 
latter.  They  are  gathered  towards  the 
end  of  the  summer,  and  are  separated 
from  the  capsules,  &c,  by  sifting. 

Lycopodium  is  a  very  fine,  odourless, 
tasteless,  and  very  mobile  powder,  of  a 
pale-yellow  colour.  It  adheres  to  the 
fingers,  but  exhibits  a  repulsive  force  for 
water,  and  hence  is  with  difficulty  mixed 
with  it.  If  strewed  on  this  liquid  it  floats, 
and  the  hand  may  be  dipped  to  the  bot- 
tom without  being  moistened.  If  shaken 
up  with  water  a  portion  of  it  sinks,  but 
the  greater  part  floats.  With  spirit  of 
wine  it  is  readily  miscible.  It  is  tinged  brown  by  iodine.  "When  thrown  into  the 
flame  of  a  candle  it  burns  with  great  rapidity,  producing  an  instantaneous  flash  of 
yellowish-white  light. 

When  moistened  by  spirit  of  wine,  or,  still  better,  by  oil  of  vitriol,  and  examined 
by  the  microscope,  the  granules  are  found  to  have  the  shape  of  tetrahedrons,  with 
a  convex  base;  or  they  may  be  described  as  spheroids,  on  a  portion  of  whose  surface 
there  are  three  faces,  or  planes,  uniting  to  form  a  three-sided  pyramid.  The  faces 
appear  to  have  been  produced  by  the  mutual  pressure  of  the  granules  on  each  other, 
while  in  the  spore-cases.  The  external  membrane  forms  reticulated  elevations,  with 
intervening  depressions  or  pits,  giving  a  cellular  appearance  to  the  surface  of  the 
granules.  The  three-legged  mark,  at  the  union  of  the  three  planes,  appears  to  be 
formed  by  a  cleft  in  the  membrane. 


Sporules  of  Lycopodium  clavatum 
(highly  magnified). 
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2.  Herba  Lycopodii  (Ilerba  musci  clavati  terresiris).  This  is  odourless;  at  first 
sweetish,  and  then  bitterish.  Digested  in  water  it  yields  a  yellowish  infusion,  whose 
colour  is  deepened  by  sesquichloride  of  iron. 

Composition. — Lycopodium  sporules  have  been  analyzed  by  Bucholz1  and  by 
Cadet.3  The  former  chemist  obtained  the  following  results :  Fat  oil,  6.0;  sugar, 
3.0;  mucilaginous  extract,  1.5;  and  pollenin,  89.5.  The  substance  called  pollenin 
is,  however,  a  complex  organized  body,  and  cannot  be  regarded  as  a  proximate  prin- 
ciple. By  the  action  of  caustic  potash  on  lycopodium,  Muspratt3  has  shown  that 
acetic  acid  is  obtained. 

The  herb  has  not  been  analyzed.     It  appears  to  contain  some  acrid  principle. 

Adulteration. — As  met  with  in  the  London  shops,  I  have  never  found  lycopo- 
dium (the  sporules)  adulterated. 

The  sporules  of  other  species  of  Lycopodium  are  said  to  be  sometimes  substituted 
for  those  of  L.  clavatum:  the  microscope  alone  can  detect  the  difference. 

The  pollen  of  some  plants,  as  of  Typha  latifolia,  and  of  some  coniferous  plants, 
is  said  to  be  sometimes  substituted  for  the  lycopodium  sporules.  The  microscope 
readily  distinguishes  the  substitution.  The  shape,  the  size,  the  character  of  the 
surface,  and  the  cohesion  or  isolation  of  the  grains,  must  be  attended  to  in  distin- 
guishing them.  The  pollen  of  coniferous  plants  is  also  sometimes  recognizable  by 
its  terebinthinate  odour  when  rubbed  in  the  hand :  that  of  Typha  latifolia  is  not  so 
inflammable  as  genuine  lycopodium  meal. 

Starch,  talc,  gypsum,  chalk,  boxwood  powder,  &c.  &c,  have  been  reported  as 
adulterating  substances.  By  throwing  the  suspected  lycopodium  on  water,  the  mi- 
neral substances  present  would  readily  fall  to  the  bottom,  and  might  be  detected  by 
their  appropriate  chemical  tests.  Iodine  and  the  microscope  will  detect  starch. 
Boxwood  powder  has  been  separated  from  lycopodium  by  a  fine  sieve,  which  let  the 
genuine  sporules  through,  but  retained  the  wooden  particles. 

Once  I  have  seen  lycopodium  infected  by  a  fungus,  the  matted  mycelium  of 
which  had  a  slate  colour,  and  a  membranous  or  papery  appearance. 

Effects. — 1.  Of  the  sporules. — Applied  externally,  lycopodium  acts  as  an  ab- 
sorbent and  desiccant.  Taken  internally,  it  is  reputed  to  possess  demulcent,  sedative, 
and  diuretic  properties ;  but  these  qualities  are  of  doubtful  existence. 

2.  Of  the  herb. — The  herb  appears  to  be  endowed  with  some  active  properties. 
It  acts  as  an  emetic  and  cathartic,  and  is  reputed  to  possess  diuretic  and  emmena- 
gogue  qualities. 

Uses. — 1.  Of  the  sporules. — Lycopodium  is  used  both  medicinally  and  pharma- 
ceutically,  as  well  as  in  the  arts. 

It  is  applied  as  a  dusting  powder  to  excoriated  surfaces,  especially  the  intertrigo 
of  infants,  and  to  parts  affected  with  erysipelas,  herpetic  ulceration,  eczema,  &c.  It 
is  sometimes  used  in  the  form  of  ointment.  In  Poland,  it  is  popularly  employed  as 
an  external  application  in  plica  polonica.  As  an  internal  remedy,  its  powers  are 
very  doubtful.  It  has,  however,  been  used  by  Wedelius  and  others,*  and,  in  later 
times,  by  Hufeland,  Jawandt,  Kademacher,  and  Busser,5  in  the  retention  of  urine, 
and  flatulent  colic  of  infants ;  and  in  calculous  complaints,  hemorrhoids,  gout,  &c., 
of  adults. 

In  pharmacy,  it  is  used  for  enveloping  pills  and  boluses.  It  serves  both  to  isolate 
the  pills  and  cover  their  taste. 

But  its  principal  use  is  at  theatres,  where  it  is  employed  for  filling  flash-boxes, 
and  for  producing  artificial  lightning.  It  is  also  used  in  pyrotechny.  Gray  says 
that  females  employed  in  delicate  works  use  it  to  keep  their  hands  free  from  sweat. 

2.  Of  the  herb. — This  is  rarely  employed.  It  has  been  celebrated  in  the  treat- 
ment of  plica  polonica,  and,  in  consequence,  has  been  called  plicaria.  It  was 
employed  in  the  form  of  decoction,  both  externally,  as  lotion  and  liniment,  and 

1  Berlin.  Jahrb.furd.  Pharm.  1807,  S.  liv.j  also  L.  Gmelin's  Handb.  d.  Chem. 

3  Bull,  de  Pharm.  t.  iii.  p.  31,  1811.  *  Pharmaceutisch.es  Central-Blatt fur  1844,  S.  904. 

4  Murray,  App.  Med.  vol.  v.  '  Hufeland's  Journal,  Bd.  ii.  iv.  and  xxxvi. 
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internally.1  More  recently  it  has  been  recommended  by  Dr.  Rodewald2  in  retention 
of  urine,  from  gravel,  or  pus  [!],  in  atony  of  the  muscular  coat  of  the  bladder,  in 
weakness  and  relaxation  of  the  inner  membrane  of  the  bladder,  and  as  a  diuretic. 
He  states  that  he  has  used  it  for  many  years  with  great  success. 

Administration. — The  sporules  are  administered  internally  in  doses  of  from  ten 
grains  to  a  scruple,  in  the  form  of  a  mixture,  or  emulsion,  made  with  syrup, 
mucilage,  or  yolk  of  egg.  Externally,  they  are  sometimes  used  in  the  form  of  oint- 
ment, composed  of  one  drachm  of  lycopodium  to  an  ounce  of  lard.  The  herb  is 
administered  in  the  form  of  decoction  or  infusion.  Two  up-heaped  tablespoonfuls, 
with  a  pint  of  water,  are  to  be  boiled  to  one-half ;  and  of  this  decoction  a  teacupful 
may  be  taken  every  ten  minutes,  or  at  longer  intervals.  In  a  more  dilute  state  it 
may  be  drank  as  a  tea. 


IL  Phanerogamia,  .^/.—Phanerogams  or  Flowering 

Plants, 

CoTTLEnoNE^;,  Juss. — Embryonatje,  Rich. — Vascclares,  De  Cand. 

Characters. — Substance  of  the  plant  composed  of  cellular  tissue,  woody  fibre,  ducts,  and 
spiral  vessels.  Leaves  usually  present;  cuticle  with  stomata.  Flowers  with  perceptible  stamens 
and  pistils.  Seeds  with  an  embryo  enclosed  within  a  spermoderm,  furnished  with  one  or  more 
cotyledons. 

Class  III.  Endogenic,  DC. — Endogens. 

MoNOCOTTLEDONES,  JuSS. 

Characters. — Trunk  usually  cylindrical,  when  a  terminal  bud  only  is  developed,  becoming 
conical  and  branched  when  several  develope:  consisting  of  cellular  tissue,  among  which  the 
vascular  tissue  is  mixed  in  bundles,  usually  without  any  distinction  of  bark,  wood,  and  pith, 
and  destitute  of  medullary  rays ;  increasing  in  diameter  by  the  addition  of  new  matter  to  the 
centre.  Leaves  frequently  sheathing  at  the  base,  and  not  readily  separating  from  the  stem  by 
an  articulation,  mostly  alternate,  generally  parallel-veined,  rarely  netted.  Flowers  usually  hav- 
ing a  ternary  division;  the  calyx  and  corolla  either  distinct  or  undistinguishable  in  colour  and 
size,  or  absent.  Embryo  with  but  one  cotyledon;  if  with  two,  then  the  accessory  one  is  imper- 
fect, and  alternate  with  the  other;  radicle  usually  enclosed  within  the  substance  of  this  embryo, 
through  which  it  bursts  when  germinating  (Lindley,  chiefly). 

This  class  includes  two  subclasses :  1.  Glumacece,  or  glumaceous  endogens.  2.  Petaloida,  or 
endogens,  whose  lloral  envelopes,  if  present,  are  whorled. 


Sub-class  I.   Glumacex,  Endl. 


Characters. — Flowers  disposed  in  spikelets,  and  enclosed  within  imbricated  bracts.  Ovary 
free,  unilocular,  containing  one  erect  ovule.  Fruit  a  caryopsis.  Embryo  at  the  base  of  farina- 
ceous albumen. 

This  class  includes  two  orders:  1.  Graminecp,  or  glumaceous  endogens  with  round  stems, 
leaves  having  split  sheaths,  and  embryo  lying  on  the  outside  of  the  albumen.  2.  Cyperace(E,or 
glumaceous  endogens  with  angular  stems,  leaves  with  entire  sheaths,  and  embryo  included 
within  the  albumen. 

1  Viral,  Mfmoire  sur  In  Pli(/ur  Polonoist    (Murray,  App    Med.). 

Q  No.  Hi,  Alttnberger  mtdicinischt  Zeitung,  1633.  (Quoted  byDierbach,  die  neueste  Entd.in  d.  Mat. 
Met.  ltd.  I.  8.  56,  ifeJT.) 
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Order  VI.     GRAMINEiE,  R.  Brown.— GRASSES. 

Gramina,  Juss. — Graminacei:,  Lind. 

Characters. — Flowers  usually  hermaphrodite,  sometimes  moncEcious  or  polygamous  ;  con- 
sisting of  imbricated  bracts,  of  which  the  most  exterior  are  called  glumes,  the  interior  immedi- 
ately enclosing  the  stamens  pakee,  and  the  innermost  at  the  base  of  the  ovary  scales.  Glumet 
usually  2,  alternate;  sometimes  single;  most  commonly  unequal.  Palea  two,  alternate;  the 
lower  or  exterior  simple;  the  upper  or  interior  composed  of  2,  united  by  their  contiguous  mar- 
gins, and  usually  with  2  keels,  together  forming  a  kind  of  dislocated  calyx.  Scales  2  or  3, 
sometimes  wanting;  if  2,  collateral,  alternate  with  the  palea?,  and  next  the  lower  of  them, either 
distinct  or  united.  Stamens  hypogynous,  1,  2,  3,  4,  6,  or  more,  1  of  which. alternates  with  the 
2  hypogynous  scales,  and  is.  therefore,  next  the  lower  pale*;  anthers  versatile.  Ovary  simple: 
styles  2  or  3,  very  rarely  combined  into  1 ;  stigmas  feathery  and  hairy  ;  ovule  ascending  by  a 
broad  base,  anatropal.  Pericarp  usually  undistinguishable  from  the  seed,  membranous.  Jlbu' 
■men  farinaceous;  embryo  lying  on  one  side  of  the  albumen  at  the  base,  lenticular,  with  abroad 
cotyledon  and  a  developed  plumule;  and  occasionally,  but  very  rarely,  with  a  second  cotyledon 
on  the  outside  of  the  plumule,  and  alternate  with  the  usual  cotyledon. — Evergreen  herbs.  Rhi- 
zoma  fibrous  or  bulbous.  Stems  cylindrical,  usually  fistular,  closed  at  the  joints,  covered  with  a 
coat  of  silex,  sometimes  solid.  Leaves  narrow  and  undivided,  alternate,  with  a  split  sheath, 
and  a  membranous  expansion  (ligula)  at  the  junction  of  stalk  and  blade.  Flowers  in  little  spikes, 
called  loeustee,  arranged  in  a  spiked,  racemed,  or  panicled  manner  (Lindley). 

Properties. — Considered  with  reference  to  their  ultimate  or  mineral  constituents,  the  grasses 
are  remarkable  for  the  large  proportion  of  silica,  potash,  and  phosphoric  acid,  and  for  the  small 
proportion  of  chlorine  which  they  contain.  The  silica  predominates  in  the  leaves  and  stem,  the 
phosphoric  acid  in  the  seeds.  The  following  table1  represents  the  mean  composition  of  the 
ashes  of  the  most  important  cereal  grains. 


Mean  per  centage  Composition  of 

phe  Ash  of  the  following  Cereal  Grains: — 

Wheat. 

Barley  (with 
the  husk). 

Oat. 

Rye. 

Indian 
corn. 

Rice. 

23.72 
9.05 
2.81 

12.03 
0.07 

49  81 
0.24 

1.17 

13.64  > 
8.14  J 

2.62 
7.46 
148 

38.93 
0.10 
0.04 

27.10 
0.21 

26.18 

5.95 
9.95 
0.40 
43.84 
10.45 
0.26 
2.67 
0.06 

(  22  08 

}  11.67 

4.93 

10.35 

1.36 

49.55 

0.98 

6.43 

1  32.48 

1.44 

16  22 
0.30 

44.87 
2.77 
0.18 
1.44 

(18.48 
)  10.67 
1.27 
11.69 
0.45 
53.36 

6.27 
3.35 

Soda 

Silica 

99.50 

99.72 

99.76 

101.35 

99.70 

99.54 

about  2.0 

2.84 

2  18 

2.425 

about  1.5 

1.00 

The  following  table,  drawn  up  by  M.  Payen,2  shows  the  proportions  of  the  proximate  or 
immediate  principles  of  the  cereal  grains: — 


100  parts  of 


Wheat,  hard,  of  Venezuela      .     .     . 

"  "      of  Africa 

"  »'       of  Taganrog       .     .     . 

"        demi-hard,  of  Brie  (France) 

"        white  tuzelle 

Rye 

Barley 

Oats 

Maize 

Rice 


Starch. 


58.12 
64 .57 
63.30 
68.65 
75.31 
65.65 
65.43 
60.59 
67.55 
89.15 


Gluten, 
and  other 
Azotizcd 
Matters.3 


22.75 
19.50 
20  00 
16.25 
11.20 
13.50 
13.96 
14.39 
12.50 
7.05 


Dextrine. 
Glucose, 
or  Con- 
generous 

Hub- 
stances. 


9.50 

7.60 

8 

7 

6.05 
12 
10 

9.25 

4 

1 


Fatty 
Matters. 


2.61 
2.12 
2.25 

1.95 
1.87 
2.15 
2.76 

5.50 
8.80 
0.80 


Cellu- 
lose. 


4 

3.50 

3.60 

3.40 

3 

4.10 

4.75 

7.06 

5.90 

3 


Silica,  Phos- 
phates of  Lime, 
Magnesia,  and 

Soluble  Salt* 

of  Potash  and 

of  Soda. 


3.02 
2.71 
2.85 
2.75 
2.12 
2.60 
3.10 
3.2.5 
1 .2.3 
0.90 


1  Drawn  up  from  the  calculated  means  contained  in  Johnston's  Lectures  on  Agricultural  Chemistry  and 
Geology.  2d  edit.  1847. 

*  Precis  de  Chimie  Industrielle,  p.  394,  Paris,  1=49. 

3  The  proportions  of  azotized  substances  have  been  deduced  from  the  elementary  analysis  by  multiply- 
ing by  6.5  the  weight  of  azote  obtained. 
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Of  the  proximate  or  organic  constituents  of  grasses,  starch  and  sugar  are  found  in  large  pro- 
portion, the  former  in  the  seed,  the  latter  in  the  stem.  These  constituents,  with  proteinaieous 
mailer  (gluten,  albumen),  to  which  may  be  added  gum,  confer  on  corn  its  valuable  nutritive 
properties.  (For  the  per  cetitage  proportion  of  starch  and  proteinaceous  matter  in  corn,  see 
ante.  p.  100,  and  vol.  i.  p.  119.) 

Fragrant  volatile  oils  are  obtained  from  herbaceous  parts  of  some  grasses.  Several  of  these 
are  employed  in  perfumery  and  in  medicine  (see  the  genus  Andropogon). 

The  grasses  are  remarkable  for  their  deficiency  of  pectin,  as  well  as  of  pectic,  tartaric, 
citric,  and  other  vegetable  acids  commonly  found  in  plants. 

Considered  with  regard  to  their  dietetical  uses,  the  grasses  are  most  important  and  valuable 
to  man.  They  contain  nitrogenized  principles  fitted  for  the  production  of  the  essential  constitu- 
ents of  the  blood  and  of  the  organized  tissues,  and  also  non-nitrogenized  principles  for  the 
production  of  fatty  matters,  lactic  acid,  and,  by  combustion,  of  heat.  The  following  table  gives 
a  general  view  of  the  uses  which  several  constituents  of  grains  of  corn  serve  in  the  animal 
economy : — 


Corn. 

1.  Complex  1 

nitro-        ;  Gluten 
genized      |  Albumen 
substances. 

2.  Complex  ]  Bt_„h 

genized         f,u«ar 

suustunccs.  J  ('um 

IPoth,  soda,  lime 
magnesia,  iron 
phosphoric  acid 
sulphur  (in  glu- 
ten, &c),  (fluor?). 
chlorine,  silica. 

4.  Water  .  .    Water 


Blood.  Organs. 

IFibrine,  albumen 
h.xmatin       tela. 
tine,     chondrine 
krea'tia,    .     krea-  | 
,    tinin,        inosinic  | 
{    acid.  J 

[Fat )      (Fat 

Sugar >= /Sugar 

'  Lactic  acid  .  .  .  .  )      (  Lactic  acid  .  . 


Pot>>,  soda,  lime, 
magnesia,  iron, 
phosphoric  acid, 
sulphur  (in  fi- 
brine,  albumen, 
&c),  (fluor?), 
chlorine,  silica  ? 

Water 


Poth,  soda,  lime, 
magnesia,  iron, 
phosphoric  acid, 
sulphur  (in  fi- 
brine,  albumen, 
gelatine,  &c), 
fluor,  chlorine, 
silica. 

Water 


Excreta. 

'Urea,  uric  acid, 
hippuric  acid, 
krealin,  kreati- 
nin,  horny  mat- 
ter (in  hair,  nails, 

{   and  epidermis). 

(  Carbonic  acid. 
:  J  Water. 
(  (Caloric.) 

fPotb,  soda,  lime, 
magnesia,  iron, 
j  phosphoric  acid, 
I  sulphur,  sulphu- 
|  ric acid,  chlorine, 
{    fluorine,  silica. 


=    Water. 


Almost  every  species  of  grass  is  wholesome.  Some  supposed  exceptions  to  this  statement  have 
been  already  noticed  (see  vol.  i.  pp.  134  and  135).  Of  these,  the  best  established  is  Lolium 
temulentum,  which  will  be  presently  noticed.  In  a  state  of  disease,  corn  sometimes  acquires 
most  important  and  valuable  medicinal  properties.     (See  Ergot.) 

Tribe  I.  Oryze^;,  Endl. 
32.  Oryza  sativa,  Linn.— Common  Rice. 

Sex.  Syst.  Hexandria,  Digynia. 
(Semina.) 

Synonymes. — "Ofufov,  Theophr.  Hist.  Plant,  lib.  iv.  cap.  5;  opvfa,  Dioscor.,  lib.  ii.  cap.  117: 
Galen,  de  simpl.  med.  facult.,  lib.  viii.  cap.  xv.  10  ;  Oryza,  Pliny,  Hist.  Nat.,  lib.  xviii.  cap.  13. 

Botany. — Stems  numerous,  2  to  8  or  10  feet  long.  Leaves  long  and  slender.  Panicle  diffuse 
thin,  bowing  when  the  seed  is  weighty.  Spikelet  hermaphrodite,  1 -flowered;  glumes  2,  small; 
palear  2  ;  stales  2,  smooth  ;  stamens  G  ;  ovary  sessile  ;  styles  2  ;  stigma  feathery.  Caryopsis  eom- 
pressed, enclosed  by  the  palete. — Originally  a  native  of  Asia.  Extensively  cultivated  in  India, 
China,  the  Indian  Archipelago,  and  most  other  Eastern  countries;  in  the  West  Indies,  Central 
America,  and  the  United  States;  and  in  some  of  the  Southern  countries  of  Europe.  Forty  or 
(ifty  varieties1  are  known  to  and  cultivated  by  the  Indian  farmers;  of  these  some  are  awned — 
others  are  awnless.  The  kinds  most  esteemed  in  this  country  are  the  Carolina  and  Palnarice. 
Patna  rice  is  imported  in  bags  holding  1^  cwts.  each.  It  has  usually  been  mixed  with  lime,  to 
prevent  the  attacks  of  insects.  The  grain,  whilst  enclosed  in  the  paleae  or  husk,  is  called  paddy 
(padi  or  paddie)  by  the  Malays,  bras  when  deprived  of  the  husk,  and  nasi  after  it  has  been 
boiled. 

Composition. — Rice  has  been  analyzed  by  Vauquelin,2  by  Braconnot,3  by  Vogel,*  and  by 
d'Arcet  and  1'ayen5  (see  ante,  p.  10G).  The  composition  of  Carolina  and  Piedmont  rice  is, 
according  to  Braconnot,  as  follows: — 


1  Roxburgh,  Flora  Indira,  vol    ii.  p.  200,  1822. 

■'  Mtm.  dv  Mu.u  mn  d'Hist.  Nat.  t.  iii.  p.  229,  1817. 

4  (iu. .ltd  by  I..  Qmelin,  Handb.  d.  Chemie,  Bd.  ii.  S.  1345. 

i  Juum.  de  Chimie  Mid.  t.  ix.  p.  221,  1833. 


3  Ann.  Chim.  Phys.  X.  iv.  p.  383, 1818. 
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Fig.  200. 


Compositiox  of  Rice. 

Carolina   Riet. 

Starch     85.07  .  . 

Parenchyma  (woody  fibre) 4.W)  •  • 

Glutinous  matter      ....       3.60  .   . 

Rancid,  colourless,  tallowy  oil     0.13  •   • 

Uncrystallizable  siiirar 0.29  .  . 

Gam      f 0.71  .   . 

Phosphate  of  lime 0.40  .   . 

Water      5.00  .   . 

Acetic  acid,  phosphate  of  potash,  chloride  of  po- 
tassium, and  vegetable  salts  of  potash  and  lime,    traces 

100.00 


Piedmont  Rict. 

.  .  83  80 

.  .  4.80 

.  .  3.60 

.  .  0.-J.) 

.  .  0.05 

.  .  0.10 

.  .      (I. Ill 

.  .  7.00 
traces 
100.00 


The  inorganic  constituents  of  rice  have  been  before  stated  (see  ante, 
p.  106). 

1.  Rice  starch  is  manufactured,  under  Mr.  Orlando  Jones's  patent,  as 
follows:  Patna  rice  is  first  freed  from  stones,  dust,  &c,  by  a  process 
analogous  to  winnowing,  and  is  then  digested  whole  in  a  solution  of 
caustic  soda  containing  200  grains  of  soda  to  the  gallon.  The  solution 
being  poured  off,  the  grain,  which  has  thus  been  deprived  of  part  of  its 
gluten,  is  ground  in  a  mill,  and  the  ground  rice  mixed  with  a  solution 
of  the  same  strength,  so  as  to  form  a  mixture  having  the  consistence  of 
thick  cream.  More  lye  is  then  added,  and  the  mixture  stirred  up  lor  a 
few  hours,  and  then  left  to  deposit:  a  heavy  matter,  called  fibre  (heavy 
Oryza  saliva.  starch),  deposits,  while  the  starch  (lighter  starch)  remains  suspended, 

a.  Branch  with  awns.  The  liquor  is  then  run  off  into  shallow  vessels,  where  the  starch  de- 
posits: the  alkaline  solution  of  gluten  is  then  drawn  olf,  and  the  starclt 
repeatedly  washed  with  water  and  then  allowed  to  deposit.  The  starch  mass  is  now  obtained 
of  the  consistence  of  clay.  It  is  then  usually  mixed  with  blue  colouring  matter  (smalt),  to  fit 
it  for  the  use  of  the  laundress,  and  removed  to  draining-boxes,  which  are  lined  with  clotli. 
These  consist  each  of  two  cells,  whose  size  is  3  feet  long,  6  inches  deep,  and  6  inches  broad. 
Here  the  starch  forms  a  lump  or  mass  of  the  shape  and  size  of  the  cell,  and  is  afterwards  cut 
into  6  cubical  blocks,  which  are  placed  on  chalk-stones  to  drain,  and  are  then  partially  dried  in 
a  stove,  to  produce  what  is  called  crusting.  The  crust  is  scraped  off,  the  block  wrapped  in  paper 
and  returned  to  the  stove  to  dry,  when  it  splits  into  the  columnar  masses  commonly  known  as 
the  race  of  the  starch.  If,  instead  of  crusting  the  lumps,  the  starch  were  slowly  dried,  decom- 
position is  apt  to  take  place;  and,  if  rapidly  dried,  the  races  are  apt  to  be  small  and  needle  like. 
100  lbs.  of  Patna  rice,  as  it  occurs  in  the  market,  yield  from  80  to  85  lbs.  of  good  marketable 
starch,  7.5  lbs.  of  fibre,  the  remainder  being  gluten,  gruff  or  bran,  and  a  small  quantity  of  liylit 
starch,  carried  off  in  suspension  in  the  alkaline  liquor. 

Vogel  states  that,  from  dried  rice,  he  obtained  96  per  cent,  of  starch. 

When  examined  by  the  microscope,  the  granules  are  observed  to  be  polygonal,  and  very  mi- 
nute; their  average  diameter  being  about  ^j'gjd  part  of  an  inch.1  They  are  the  smallest 
granules  of  all  the  commercial  starches.  According  to  Vauquelin,  rice  starch  begins  to  dissolve 
in  water  at  from  122°  to  132°  F. 

Two  kinds  of  rice  starch  are  found  in  the  shops:  one,  prepared  under  Orlando  Jones's  patent; 
the  other,  called  Mechlin  glaze  starch,  manufactured  by  Mottram,  Rehe  &  Co. 

2.  Proteine  matters. — Rice  contains  a  much  smaller  proportion  of  the  so-called  gluten  than 
wheat  does.  According  to  Horsford2  and  Payen  (see  ante,  p.  106,  and  vol.  i.  p.  119),  the 
quantity  is  about  7  per  cent. 

The  substance  which  the  rice  starch-makers  term  gluten  is  analogous  to  what  Mulder  calls 
proteine,  being  obtained  by  carefully  neutralizing  the  alkaline  solution  in  which  rice  has  been 
digested  with  an  acid,  by  which  a  precipitate  forms,  which,  when  separated  from  the  super- 
natant liquor,  has  a  creamy  consistence,  an  agreeable  smell,  and   a   bland   taste,  like  pap.     By 


1  The  following  are  measurements  of  the  particles  of  rice  starch  made  by  my  friend  Mr.  Jackson  :— 

Inches. 

1 00027 

2 00021 

o 0002 

4 00017 

5 0001 

5). 00095 

.00019  =  jfa 
Most  of  the  particles  are  angular;  but  the  measurements  were  taken  on  those  which  most  nearly  ap- 
proached the  globular  form. 
3  Ann.  Chtm.  u.  PKarm.  Ec.xlviii.  1S4G. 
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evaporation,  it  forms  a  dark-coloured  hard  mass.  If  kept  for  some  time  in  the  moist  state,  it 
undergoes  decomposition,  and  evolves  an  odour  somewhat  like  sour  yeast.  Mixed  with  eggs,  I 
bave  employed  it,  in  the  form  of  a  baked  pudding,  in  diabetes. 

•'!.  Fatty  matters. — The  quantity  of  fatty  matter  contained  in  rice  is  smaller  than  in  other 
varieties  of  corn.     The  outer  part  of  the  grain  appears  to  contain  more  than  the  inner  part. 

Emeu — Rice,  though  nutritious,  is  le»s  so  than  wheat:  this  is  proved  by  chemical  analysis, 
■which  shows  the  much  smaller  proportion  of  glutinous  or  nitrogenous  matter  found  in  the  former 
than  in  the  latter  grain  [see  ante,  p.  100,  and  vol.  i.  p.  1 1  9).  "Rice,"'  says  Boussingau  It,1  u  is  held  upas 
a  most  nutritive  food  ;  but  though  I  have  lived  long  in  countries  which  produce  it,  I  am  far  from 
considering  it  as  a  substantial  nourishment.  I  have  always  seen  it,  in  ordinary  use,  replace 
bread;  and  when  it  has  not  been  associated  with  meat,  it  has  been  employed  with  milk." 

The  solid  or  dry  part  of  rice  does  not  materially  differ  from  the  solid  or  dry  part  of  potatoes 
in  the  proportion  of  starch  and  gluten  which  it  contains;  and,  therefore,  as  far  as  regards  these 
two  principles,  the  nutritive  values  of  anhydrous  rice  and  anhydrous  potatoes  are  about  equal. 
But,  in  some  Union  poor-houses,  the  substitution  of  an  equal  weight  of  boiled  rice  for  potatoes 
was  followed  in  a  few  months  by  scurvy.2 

Rice,  when  swallowed  in  the  raw  state,  swells  up  in  the  alimentary  canal,  and  acts  injuriously 
by  the  mechanical  distension  it  gives  rise  to.  Mr.  Hovell3  has  reported  a  case  in  which  great 
pain,  peritoneal  inflammation,  and  death,  arose  from  the  ingestion  of  a  tumblerful  of  raw  rice. 

"Rice,"  says  Marsden,*  "is  the  grand  material  of  food,  on  which  a  hundred  million  of  the 
inhabitants  of  the  earth  subsist,  and  although  chiefly  confined  by  nature  to  the  regions  included 
between,  and  bordering  on  the  tropics,  its  cultivation  is  probably  more  extensive  than  that  of 
wheat,  which  the  Europeans  are  wont  to  consider  as  the  universal  staff  of  life." 

Rice  is  less  laxative  than  the  other  cereal  grains.  Indeed,  it  is  generally  believed  to  possess 
a  binding  or  constipating  quality;  and,  in  consequence,  is  frequently  prescribed  by  medical  men 
as  a  light,  digestible,  uninjurious  article  of  food  in  diarrhoea  and  dysentery. 

Various  ill  effects,  such  as  disordered  vision,  &c,  have  been  ascribed  to  its  use;5  but,  as  I 
believe,  unjustly  so.  Neither  does  there  appear  to  me  to  be  any  real  foundation  for  the  asser- 
tions of  Dr.  Tytler,6  that  malignant  cholera  (which  he  calls  the  morbus  oryzeus,  or  rice  disease) 
is  induced  by  it. 

Usks. — Rice  is  employed  as  a  nutriment  in  a  variety  of  forms;  e.  g.  boiled  rice,  rice  milk,  rice 
pudding,  rice  cakes,  &c.  In  China,  rice  vermicelli  is  prepared  from  it.  This  is  sold  in  flat  bundles 
(of  about  5  inches  long,  and  l£  inch  broad),  composed  of  a  folded  thread  or  filament  made 
of  rice  paste.  Medicinally,  rice  is  employed  as  a  demulcent,  somewhat  binding,  nutritive  sub- 
stance in  diarrhoea,  &c.     Gardiner's  alimentary  preparation  is  very  finely  ground  rice  meal. 

Tribe  II.   Phalaride^e. 
33.  Zea  Mays,  L«n. — Indian  Corn;  Maize. 

Sea;.  Syst.  Moncecia,  Triandria. 
(Semina.) 

Histokt. — Frumentum  Jndicum  Mays  dictum,  Casp.  Bauhin,  Pinax;  Frumentum  vcl  Triticum 
Turcicum;  Turkish  Com  or  Wheal. — The  first  undoubted  notice  of  this  plant  occurs  in  the  works 
of  Tragus,1  who  died  in  1554;  though  by  some  writers  it  is  thought  to  be  referred  to  both  in 
the  Bible8  and  in  the  works  of  Greek  and  Roman  authors.9 

Botany. — Stem  2  to  10  feet  high.  Leaves  broad,  flat,  entire  with  a  short  ligula.  Flowers 
monoecious;  mala  terminal,  racemose;  females  axillary,  densely  spiked.  Stamens  3.  Ovary 
sessile  ovate.     Style  1,  long,  capillary.     Stigma  ciliated.     Caryopsides  roundish  or  reniform,  ar- 


1  Ann.  Chim.  et  Phys.  Ixvii.  p.  413. 

oineial  Medical  and  Surgical  Journal,  June,  1847.  Dr.  Garrod  (Monthly  Journal  of  Medical 
Sn.iir, ,  January,  1848)  calculates  that,  prior  to  the  substitution,  the  usual  weekly  food  of  the  men  in  the 
Creditor!  Union  contained  186  grains,  and  of  the  women  181  grains  qf  potash  ;  but,  after  the  substitution 
the  weekly  amount  ol  potash  taken  by  the  men  was  about  01  grains,  and  by  the  women  46  grains  or  a 
n  of  more  than  two-thirds:  and  he  ascribes  the  occurrence  of  scurvy  after  the  use  of  rice  to  the 
Inferior  proportion  of  potash  which  this  grain  contains  in  comparison  with  potatoes.  We  ought  how- 
ever, also  to  take  into  consideration  the  fact  that  rice  is  deficient  in  certain  vegetable  acids  found'in  the 
potato  (see  ante,  p,  107). 

a  Lancet,  April  Kith,  1*17,  p.  390.  «  History  of  Sumatra,  p.  65,3d  ed.  1811 

»  BontlUS,  Account  of  the  Diseases,  Natural  History,  (re.  of  the  East  Indies,  translated  into  English 
I789j   also,  liiielieteau  in  Tortuclle's  Elem.  d' Hygiene,  4me  ed.  ' 

•  Lancet.  1833-34,  vol .  i. 

1  J)e  Stirpium  Historia,  p.  801,  1638.     (Sprengel,  Hist.  Rei  Herb.  t.  i.  p.  320,  1807. 

'  Genesis,  ch.xli.vcr.  6j   Leviticus,  ch.  ii.  ver.  14,  ch.xxiii.  ver.  14;  Matthew,  ch.  xii   ver   1   &e      Se« 
Cobbett'l  Treatise  on  Cobbltt'i  Corn,  ch.  ii.  13,  1838.  '     '        ' 

'  Both  Theophrastni  (Hist.  Plant,  lib.  viii.  cap.  iv.)  and  Pliny  (lib.xviii.  cap.  xiii.)  mention  a  Bac- 
trim com   Ol    remarkably  large  size.     Theoplirastus  says   the  grains  Were  as  large  as  olive  stones'   and 
Pliny  states  that  they  were  as  large  as  the  ears  of  our  corn,     Fraaa  (Synopsis  Plant.  Flora  Class,  p.  312 
iggestl  that  the  8:.7(xoy>*  »f  Strabo  (lib.  xv.)  may  be  our  maize. 
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Fig.  201. 


ranged  on  a  large  cylindrical  receptacle  or  rachis,  popularly  called  the  cobb — An  annual  plant, 
indigenous  in  tropical  America,  but  cultivated  in  various  parts  of  the  world. 

The  ordinary  colour  of  the  ripe  grains  or  caryopsides  is  yellow  ;  but  they  are  frequently  met 
with  white,  party-coloured,  red,  purple,  or  even  black. 

Maize  meal  is  sold  in  the  shops  under  the  name  of  polenta. 

Composition. — Maize  has  been  analyzed  by  Dr.  Gorham,1  by  Bizio,2  and  more  recently  by 
Payen,  whose  analysis  may  be  considered  to  have  superseded 
his  predecessors  (see  ante,  p.  106). 

1.  Maize  starch  is  not  at  present  an  article  of  commerce-5 
though  a  patent4  has  been  taken  out  for  its  manufai 
fermentation  as  well  as  by  the  action  of  caustic  and  carbon- 
ated alkalies.  The  quantity  of  starch  contained  in  dried 
maize  is,  in  round  numbers,  about  G7  per  cent,  (see  ante 
p.  106,  and  vol.  i.  p.  119). 

When  examined  by  the  microscope,  the  particles  of  maize 
starch  are  seen  to  be  more  or  less  rounded  or  ovoid,  with  a 
very  distinct  either  circular  or  slit  hilum  ;  but  with  no  visible 
rings  or  laminae.     Their  shape  is  mostly  somewhat  in 
and  knobby;  some  mullar  shaped.     Owing  to  their  mutual 
compression,  many  of  the  particles  are  angular  or  polv 
this  is  especially  the  case  with  those  contained  in  the  outer 
or  horny  portion  of  the  albumen;   while  those  found  in  the 
interior  or  farinaceous  portion  are  more  rounded.     Oi 
ally,  particles  are  seen  with  a  projection  like  a  stalk.     The 
particles  of  maize  starch  are  mostly  of  the  medium  size* 
(.0005  to  .0007  of  an  inch).     By  polarized    light  they  show 
very  distinct  crosses. 

2.  Proteine  matters — The  quantity  of  gluten  and  other  azo- 
tized  constituents  in  maize  is  smaller  than  in  wheat.  Hot* 
ford"' obtained  13.65  per  cent,  from  maize  meal,  and 
per  cent,  from  maize  grains.  But  Payen  (see  ante,  p.  106,) 
found  only  12.5  per  cent.  Partly  in  consequence  of  ihij 
smaller  proportion  of  gluten,  and  partly  from  some  diffi 
in  the  quality  of  this  substance,?  maize  is  less  adapted  for 
making  bread  than  wheat. 

3.  Fatty  matters. — Of  all  the  cereal  grains,  maize  appears 
to  be  richest  in  fatty  matter.  MM.  Dumas  and  Payen  pro- 
cured 9  per  cent,  of  yellow  oil  from  maize;8  but  Liebig9  was 
able  to  obtain  only  4.25  per  cent.  This  oil  consists,  accord- 
ing to  Fresenius,  of  carbon  79.68,  hydrogen  1 1.53,  and  oxygen 

8.79.     More  recently,  Payen10  has  given  8.80  per  cent,  as  the  proportion  of  oil  found  in  maize. 

Effects.— Maize  agrees  generally  with  the  other  cereal  grains  in  its  nutritive  properties  (see 
ante,  p.  107).  It  is  remarkable  for  its  fattening  quality,  and  which  probably  depends  on  the 
larger  amount  of  fatty  matter  contained  in  it  than  in  other  cereal  grains.  In  those  unaccustomed 
to  its  use,  it  is  considered  apt  to  excite  or  keep  up  a  tendency  to  diarrhcea. 

Uses. — It  is  exclusively  employed  as  an  article  of  food. 


Zea  Mays, 

a.  Male  flowers. 

6,  6,  b,  b.  Female  flowers.  (The 
styles  which  project  beyond  the 
enveloping  sheaths  form  a  kind  of 
tassel,  popularly  called  the  silks.) 


>  Quarterly  Journal  of  Science,  vol.  xi.  p.  206,  1821.  *  L.  Gmelin,  Handb.  d.  Chem.  ii.  1340. 

3  The  substance  usually  sold  in  the  shops  as  Indian  corn  starch  is  potato  starch. 

4  Repertory  of  Patent  Inventions,  N.S.  vol.  xviii.  p.  163,  1842. 

\T\e  {?llo™inS  measurements  of  seven  (including  the  largest'and  smallest)  grains  of  maize  starch  were 
made  by  Mr.  George  Jackson  : — 

1 0010  of  an  English  inch. 

2 0006  "  'i 

3 0005  "  " 

4 0004  "  " 

5 0003  "  '< 

6 0002  '<  << 

7 0001  "  <( 

8  Ann.  d.  Chem.  u.  Pharm.  Bd.  xlviii.  1846. 

>Jn«V3uib?Urt  iHi$L  X£  iefS^°g-  SimpL  fc  U"  p-  U9'  4me  6d-  1S49>  saV  that  the  gluten  of  maize  con- 
tains  less  nitrogen  than  that  of  other  grasses.  b*"»»"  •»»  "™"  *"" 

3  Compiles  rendu s,  Oct.  24,  1842. 

9  Annalen  der  Chemie  und  Pharmacie,  Bd.  xlv.  S.  126   1843 

10  Precis  de  Chim.  Industrielle,  p.  394,  1849. 


The  Common  Oat: — Botany;  Description;  Composition. 


Ill 


Tribe  III.  Avenace^e. 


34.  AVENA  SATIVA,  Linn.-THE  COMMON  OAT. 

Sea:.  Syst.  Triandria,  Digynia. 
(Semen  tunicis  nudatum,  L. — The  seeds,  E.  D.) 

History. — The  oat  is  not  mentioned  in  the  Old  Testament;  but  it  is  noticed  by 
the  ancient  Greek1  and  Roman2  writers,  the  former  of  whom  called  it  ]3pd^oj,  the 
latter  avena. 

Botany.  Gen.  Char — Spihelcts  three,  many-flowered;  flowers  remote;  the 
upper  one  withered.  Glumes  two,  thin,  membranous,  awnless.  Paleee  two,  herba- 
ceous ;  the  lower  one  awned  on  the  back,  above 

the  base,  at  the  point  almost  bicuspidate ;  the  Fig.  202. 

upper  one  bicarinate,  awnless;  awn  twisted. 
Stamina  three.  Ovarium  somewhat  pyriform, 
hairy  at  the  point.  Stigmata  two,  sessile, 
distant,  villoso-plumose ;  with  simple  hairs. 
Scales  two,  smooth,  usually  two-cleft,  large. 
Caryoptu  long,  slightly  terete,  internally 
marked  by  a  longitudinal  furrow,  hairy  at  the 
point,  covered  by  the  palcac,  adherent  to  the 
upper  one  (?)  (Kunth). 

Sp.  Char — Panicle  equal.  Spikelets  two- 
flowered.  Florets  smaller  than  the  calyx,  naked 
at  the  base,  alternately  awned.  Root  fibrous, 
annual  (Kunth). 

Hab — Cultivated  in  Europe. 

A  considerable  number  of  varieties3  of  this 
species  are  cultivated ;  these  may  be  arranged 
under  the  two  heads  of  white  oats  and  the  red, 
dun,  or  black  oats. 

The  ivhite  oats  have  the  paleac  of  a  whitish 
or  straw  colour.  To  this  division  belong  the 
potato  oat,  the  Georgian  oat,  the  Poland  oat,  and  the  Friezland  or  Dutch  oat. 

The  red,  dun,  or  black  oats,  are  so  called  on  account  of  their  colour. 

Besides  the  Avena  sativa,  several  other  species  of  Avena  are  cultivated  as  oats.  The  follow- 
ing are  the  chief: — 

Avena  orientalis,  Kunth. — Tartarian,  Hungarian,  or  one-seeded  oat.     Cultivated  in  Europe. 

Avena  brevis,  Kunth. — Short  oat.  Germany,  Austria,  and  Hungary.  Cultivated  in  France 
and  Spain. 

Avena  nuda,  Kunth. — Naked  oat.     Cultivated  in  Europe. 

DESCRIPTION. — Oats  (cari/opsides  vel  semina  avense  cruda)  are  too  well  known 
to  need  description.  As  found  in  commerce,  they  are  usually  enclosed  in  the 
paleae  or  husk.  When  deprived  of  their  integuments,  they  are  called  aroats 
[semina  integumentu  nudata,  L. ;  avena  excorticala  seu  grutum)  :  these  when 
crushed,  are  denominated  Embden  groats.  Oatmeal  [farina  ex  seminibus  D.)  is 
prepared  by  grinding  the  grains.  It  is  not  so  white  as  wheaten  flour,  and  has  a 
somewhat  bitterish  taste. 

COMPOSITION. — Oats  have  been  analyzed  by  Vogel,4  by  Payen,5  and,  more  re- 

1  Hippocrates  De  virtus  ratione,  lib.  ii.  sect.  iv.  p.  356,  ed.  Foes. ;  Theophrastus,  Hist  Plant  lib  viii 
cap.  9;  Dioscoridcg,  lib.  ii.  cnp.  Il<>,  and  lib.  iv.  cap.  140;  Galen,  De  Alim.  Facull.  lib.  i.  cap.  14  p  322 
torn,  vi  — I'raas  [Synops.  Plant  Flora  Classics,  p.  303,  1845)  considers  that  the  term  Bpiuoe  i'nri„rJl 
both  Avina  tativa  and  A./atua,  Linn.  •  ^  •  lut-'uaes 

»  Pliny,  Hitt.  Nat.  lib.  xviii.  cap.  14, 

1  For  nn  account  of  the  different  sorts  of  cultivated  oats,  see  The  Agriculturist's  Manual  bvPpfor  T 
■on  and  Son,  1830;  and  Suppltment,  1842.     Also,  Loudon's  Encyclopaedia  0/ Agriculture  '  w" 

1  Quoted  l>v  L.  Qmelin,  Humlb.  4.  Chemie,  Bd.  ii.  S.  1345. 

'  PricisdeChimie  lndustr.  li'l'J. 


Avena. 

a.  The  white  oat. 

b.  Siberian  or  Tartarian  oat. 
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oently,  by  Messrs.  Norton  and  Fromberg;  and  oatmeal  by  Dr.  Christison.1    The 
results  of  Payen's  analysis  have  been  already  stated  (see  ante,  p.  106). 

Four  varieties  of  Scotch  oats  were  analyzed  by  Messrs.  Norton  and  Fromberg' 
with  the  following  results  : — 

IIopeton  Oats.  Potato  Oats. 


Northumberland.         Ayrshire.  Ayrshire.  Northumberland. 

Stnrch 65.24 64  80 61  .TO 85.60 

Sugar 4.51 2.58 2.09 0.80 

Gum 3.10 2.41 2  13 2.28 

Oil 5.44 6.97 6.41 7  38 

Avenin • 15.76 16.26 17.72 16.30 

.     <|  Albumen 0.46 129 J.76 2.17 

compounds  ^  G|utin .,  47 ,M ,  M , A5 

Epidermis 1.18 2  39 2.84 3.38 

Alkaline  salts  and  loss  .  .    2.84 1.84 0.94 1.7,3 

100.00  N 100.00  F 100.00  F 100.00  N. 


Proteine 


Oats  consist  of  from  22  to  28  per  cent,  of  husks ;  and  of  from  72  to  78  per  cent. 
of  grain. 

The  composition  of  the  husk  of  the  oat,  according  to  Professor  Norton,  is  as 
follows  : — 

Hopeton  Oat.  Potato  Oat. 

Oil 1.50 0  92 

Sugar  and  gum 0.47 0.75 

Gluten  and  coagulated  albumen 1.88 1.88 

Cellulose 89.68 89.46 

Saline  matter  (ash) 6.47 6.99 

100.00  10000 

The  husk  of  the  oat,  therefore,  though  nutritive,  is  less  so  than  the  bran  of  wheat. 

1.  Oat  Starch,  when  examined  by  the  microscope,  is  perceived  to  consist  of  small  particles, 
whose  normal  shape  is  round;  but  which  is  modified  by  the  mutual  compression  of  the  par- 
ticles— some  being  mnllar-shaped,  from  the  mutual  pressure  of  two  particles — some  being 
rounded  at  one  end  and  dihedral  at  the  other,  from  the  mutual  pressure  of  three  particles — and 
others  being  polyhedric  or  many-angled,  from  the  mutual  pressure  of  many  particles.  The 
hilum  is  tolerably  distinct  in  the  rounded  granules,  but  rings  or  laminae  are  not  visible.  The 
great  bulk  of  the  granules  are  of  ihe  medium  size3  and  polyhedral,  frequently  preseniing  a 
pentagonal  outline.  Unlike  most  other  starches,  little  or  no  variation  is  observed  in  their  ap- 
pearance when  they  are  viewed  by  polarized  light;    no  crosses  are  visible. 

2.  Avenix — This  is  a  proteine  compound  analogous  to  casein  or  curd  of  milk,  and  on  it 
much  of  the  nutritive  value  of  oats  depends.  If  oatmeal  be  washed  on  a  sieve,  and  the  milky- 
liquid  which  runs  through  be  left  till  the  starch  is  deposited,  then  heated  to  200°  F.  to  coagulate 
the  albumen,  and  to  it,  when  cooled,  acetic  acid  added,  a  white  powder  falls,  which  is  avenin. 

Chemical  Characteristics. — Iodine  forms,  when  added  to  the  cold  decoction 
of  oats,  the  blue  iodide  of  starch.  Oatmeal,  when  mixed  with  water,  does  not  form 
a  dough  as  wheaten  flour  does;  but  by  washing  it  with  water  on  a  sieve,  the  whole 
of  the  meal,  with  the  exception  of  the  coarse  parts,  will  be  washed  through. 

Physiological  Effects. — Oatmeal  is  an  important  and  valuable  article  of 
food.  With  the  exception  of  maize  or  Indian  corn,  it  is  richer  in  oily  or  fatty 
matter  than  any  other  of  the  cultivated  cereal  grains  ;  and  its  proportion  of  protein 
compounds  exceeds  that  of  the  finest  English  wheaten  flour.  So  that  both  with 
respect  to  its  heat-  and  fat-making,  and  its  flesh-  and  blood-making  principles,  it 
holds  a  high  rank. 

A  diet  of  unfermented  oat-bread  is  apt  to  occasion  dyspepsia  in  those  unaccus- 
tomed to  its  use ;  and  it  was  formerly  suspected  of  producing  or  aggravating  chronic 


1  Dispensatory 

a  Johnston's  Led.  on  Agricult.  Chemistry,  p.  886,  2d.  edit.  1847. 

3  The  following  measurements  of  six  (including  large  and  small)  grains  of  oat  starch  were  made  by 
Air.  George  Jackson  : — 

1 0010  of  an  English  inch.      I      4 0003  of  an  English  inch. 

2 0006  "  "  |      5 0003  "  « 

3 0U04  "  "  6 0001  "  " 
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skin  diseases,  but  without  just  grounds.  Oatmeal  porridge,  taken  at  breakfast, 
sometimes  relieves  habitual  constipation. 

Intestinal  concretions,  composed  of  phosphate  of  lime,  agglutinating  animal  mat- 
ter, and  the  small,  stiff,  silky  bristles  seen  at  one  end  of  the  inner  integument  of 
the  oat,  are  sometimes  formed  in  those  who  habitually  employ  oats  as  food  :  forty- 
one  specimens,  collected  by  Dr.  Monro  secundus,  are  still  in  the  Anatomical  Mu- 
seum of  the  University  of  Edinburgh.  These  formations  are  now  comparatively 
rare,  probably  because  the  oats  are  more  perfectly  deprived  of  their  investing  mem- 
branes before  being  ground  (Christison). 

Uses. — The  oat  is  employed  dietetically  and  medicinally. 

As  a  dietetical  agent,  it  is  employed  in  the  form  of  oat-calce  or  unfermented  oat- 
bread,  oatmeal  porridge  or  stir-about,  and  gruel.  The  latter  is  sometimes  given  to 
infants  as  a  substitute  for  the  mother's  milk.  When  there  is  a  tendency  to  diarrhoea, 
either  in  adults  or  infants,  it  is  advisable  to  substitute  wheatmeal  for  oatmeal. 

In  medicine  we  employ  gruel,  prepared  from  groats  or  oatmeal,  as  a  mild,  nutri- 
tious, and,  in  most  cases,  easily-digested  article  of  food  in  fevers  and  inflammatory 
affections.  It  is  also  in  general  use  after  parturition ;  and  is  the  basis  of  caudle. 
In  poisoning  by  acrid  substances,  it  is  employed  as  an  emollient  and  demulcent. 
It  is  given,  after  the  use  of  purgatives,  to  render  them  more  efficient  and  less  in- 
jurious. It  is  frequently  used,  either  alone  or  in  conjunction  with  other  agents,  as 
a  clyster.      Oatmeal  is  used  for  making  poultices. 

Oats  are  also  employed  by  distillers  for  the  production  of  spirit  (see  AlcolwP). 

DECOCTUM  AVEM  ;  Oatmeal  Gruel;  Water  Gruel.— This  is  usually  prepared  by 
boiling  oatmeal  or  groats  in  water  for  about  half  an  hour,  and  then  straining.  Dr. 
Cullcn1  directs  it  to  be  prepared  by  boiling  an  ounce  of  oatmeal  with  three  quarts 
of  water  to  a  quart,  constantly  stirring;  strain,  and  when  cold  decant  the  clear 
liquid  from  the  sediment.  Sugar,  acids,  or  aromatics  may  be  employed  for 
flavouring. 

Tribe  IV.   HoRDEACEiE. 
35.  Lolium  temulentum,  Linn.  —  Bearded  Darnel. 

Sex.  St/st.  Triandria,  Digynia. 
(Semina.) 

Synontmes. — Aij«t,  Dios.  lib.  ii.  cap.  122;  Galen,  <le  simpl.  med.  fac.  lib.  vi.  §  10,  and  de 
aliment,  facult.  lib.  i.  cap.  37;  Paulus  Mg.  lib.  vii.  sect.  iii. ;  Lolium,  Pliny,  Hist.  Nat.  lib.  xxii. 
cap.  79;   Lolium  infelix,  Virgil,  Georg.  i.  153. 

History. — This  grass  was  used  medicinally  by  the  ancient  Greeks  and  Romans,  though  it  is 
somewhat  remarkable  that  it  is  mentioned  neither  by  Hippocrates  nor  Celsus. 

Botany.  Gen.  Char. — Spikes  many -flowered,  distichous,  sessile,  contrary  to  the  racliis. 
Flowers  beardless  at  the  base.  Glumes  2,  nearly  equal,  herbaceous,  lanceolate,  channelled,  awn- 
less;  the  lower  or  inner  ones  very  often  deficient  in  the  lateral  spikelets.  Palece  2,  herbaceous  ; 
the  lower  concave,  awnless,  or  awned  below  the  point;  the  upper  bicarinate.  Stamens  3. 
Ovary  smooth;  styles  2,  very  short,  inserted  below  the  point ;  stigmas  feathery,  with  long,  simple, 
finely-toothed,  transparent  hairs;  scales  2,  fleshy,  smooth,  acute,  entire  or  two-lobed.  ■  Caryopsis 
smooth,  adhering  to  the  upper  paleaj  (Kunth). 

Sp.  Char. — Spikelets  about  G-flowered,  equalling  or  shorter  than  the  glume.  Outer  palea  as 
long  as  its  awn. — Root  without  barren  shoots.  Stem  erect,  2  feet  high,  smooth  and  shining  below, 
rough  upwards.     Ligule  short.     Inner  glume  usually  present,  often  bifid. 

Lolium  temulentum,  S-  arvense,  (Babington,  Brit.  Bot.)  is  a  variety  of  the  above.  It  is  usually 
smaller  and  smoother;  its  spikelets  4-  or  0-flowered;  its  awns  either  absent  or  at  most  short, 
lax,  and  weak.  " 

Europe  (iDdigenous),  Japan,  New  Holland,  Chili,  Monte  Video. — Annual. — Fl.  July. 

DiaCRIPTIOH. — The  grain  (raryopsis)  enclosed  in  the  husk  is  ovato-oblong.  on  one  side  flat- 
tened and  furrowed — on  the  other  convex,  grayish  brown;  odourless,  with  a  sweetish-bitterish 
not  disagreeable,  taste.     It  yields  a  darkish  meal  or  farina  (called  cerina  by  Pliny).2 

1  Treatise  of  the  Materia  Medica,  p.  290.  3  Hist.  Xat.  lib.  xxii.  cap.  58. 
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Fig.  203. 


Lolium  temulentum,  or  Bearded 
Darnel. 


Composition.— In  1827,  I!izi<>'  examined  darnel,  and  dis- 
covered  in  the  seeds  two  peculiar  substances,  which  lie  called 
respectively  glnjalico  and  lalico;  the  Inner  lie  stated  possessed 
a  narcotic  power  similar  to  that  of  opium.  In  1837,  Mutt- 
tori2  analyzed  darnel  Beeds,  and  ascribed  iheir  poisonous  pro- 
perties to  a  peculiar  acid.  In  1834,  Bley8  exarfiined  them. and 
obtained  the  following  substances:  Traces  of  volatile  oil,  chh. 
rophylle  7.5,  soft  resin  3.f>,  hitler  extractive  with  chlorida  and 
sulphates  6.0,  gum  with  chloride  of  calcium  6.0,  sugar  0.7,  albu- 
men 0.65,  extractive  with  violate  of  lime  1.55,  sum  with  sulphate 
and  muriate  of  potash  2.5,  gum  with  malate  of  potash  3.0,  starch 
29.9,  artificial  gum  and  coagulated  albumen  '2.9,  gluten  0.8,  Kg* 
raWe  /)6re  1 1.0,  moisture  20  0  [loss  0.4  ?].  Bley  concluded  that 
the  poisonous  principle  of  darnel  was  extractable  from  tbe 
seeds  by  water.  Subsequently,4  he  procured  from  the  watery 
extract  of  darnel  seeds  a  peculiar  substance,  which  he  called 
loliin.   1000  grains  of  the  seeds  yielded  him  294  grains  of  starch 

Loliin  is  a  foliated  or  pulverulent  dirty  white  subst:; 
luble  in  hot  and  cold  water,  and  in  hot  alcohol.  Its  aqueous 
solution  reddened  litmus  paper  feebly.  A  tenth  of  a  grain  of 
loliin  caused  an  acrid  sensation  in  the  throat,  followed  by  an 
affection  of  the  head  and  weakness  of  the  whole  body,  which 
effects  continued  only  for  a  short  time. 

Chemical  Characteristics — According  to  Rttspini,5  the 
presence  of  grains  of  Lolium  temulentum  in  wheat-Hour  may 
be  detected  by  digesting  the  suspected  farina  in  rectified  spirit 
If  the  Lolium  be  present,  the  spirit  immediately  acquires  a 
characteristic  green  tint,  which  gradually  deepens;  and  the 
taste  of  the  tincture  is  astringent,  and  so  disagreeable  that  it 
may  even  excite  vomiting.  By  evaporation  it  yields  a  green 
resin.  But  I  have  not  succeeded  in  obtaining  these  results. 
By  digesting  bruised  and  coarsely  powdered  grains  of  Lolium 
temulentum  in  rectified  spirit,  the  liquid  had  acquired  in  forty- 
eight  hours  a  pale  yellow  colour  and  scarcely  any  flavour,  and 
yielded,  by  spontaneous  evaporation,  a  minute  portion  of  yel- 
lowish residue  with  a  saline  taste. 

Physiological  Effects,  a.  On  Jlnimals. — The  effects  of 
bearded  darnel  on  animals  have  been  examined  by  Sei 
Burghard,  Mariotti,  and  Hertwig;  and  the  general  results  es- 
tablish the  poisonous  action  of  the  seeds  of  this  grass.  Vomit- 
ing was  a  general  effect ;  followed  by  tremblings,  convulsions, 
insensibility,  and  augmentation  of  urine  and  sweat.6 

B-  On  Man. — The  ill  effects  of  the  seeds  of  bearded  darnel 
on  man  were  known  to  the  ancient  Greeks  and  Romans.  The 
symptoms  which  they  produce  are  twofold:  those  indicating 
gastro-intestinal  irritation — such  as  vomiting  and  colic;  and 
those  which  arise  from  disorder  of  the  cerebro-spinal  system- 
such  as  headache,  giddiness,  languor,  ringing  in  the  ears,  con- 
fusion of  sight,  dilated  pupil,  delirium,  heaviness,  somnolency, 
trembling,  convulsions,  and  paralysis.  These  seeds,  therefore, 
appear  to  be  acro-nareotic  poisons.  According  to  Seeger,  one 
of  the  most  certain  signs  of  poisoning  by  them  is  trembling  of 
the  whole  body.  Both  Burghard  and  Scholar  (quoted  by 
Wibmer)  mention  death  as  having  resulted  from  their  use. 
In  Cordier  s  eases  their  ill  effects  were  directly  ascertained  by 
experiments  made  upon  himself;  but  in  most  other  cases  they 
were  the  results  of  accidental  poisoning.  In  general,  they 
have  arisen  from  the  intermixture  of  bearded  darnel  seeds 
with  other  cereal  grains.7     In  a  prison  at  Cologne,  sixty  per- 


'  Dierbach.  Die  nev.t.st   T.ntd.  in  d.  Mat.  Med.  Bd.  iii .  S.  1130. 19H. 

5  Buchuer's  Hepert .  fur  die  Pkarmacie,  2le  lleihe,  lid.  zii.  S-  l^h 
1838. 

»  Ibid.,  Bd.  xlviii.  S.  1G9,  1834. 

«  Jftirf.,  2te  Reilie,  Bd.  xil.  S.  175,  1838. 

*  Journ.  de  Pharm.  el  de  Chimie,  3me  Ser.  t-  v.  p.  297,  1844. 

6  Wibmer,  Die  Wirk.  d    Arzneim.  u.  Gi/U,  Bd.  iii    S.  237,  1837. 

*  See  Cliristison  On  Poisons  ;  and  Wibmer,  op.  supra  cit. 
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«ons  suffered  from  the  use  of  a  bread-meal  containing  a  drachm  and  a  lialf  of  lolium  temulentum, 
in  six  ounces  of  meal.1 

Regarded  in  a  medicinal  point  of  view,  bearded  darnel  appears  to  possess  sedative  and  ano- 
dyne properties.  Fan  ton  iz  and  Giacomini  consider  it  to  be  a  direct  bypostbenic  (see  vol.  i.  p.  134) 
sing  the  cerebral  circulation  and  acting  like  aconite. 

Usks — Darnel  has  been  recently  employed  in  headache,  in  rheumatic  meningitis,  and  in 
sciatica.  Fantoni  used  it  with  success  in  the  case  of  a  widow  who,  at  the  climacteric  period, 
was  affected  with  giddiness,  headache,  and  epistaxis,  which  had  resisted  various  other  remedies. 
In  a  case  of  violent  rheumatic  meningitis,  very  great  benefit  was  obtained  by  its  use. 

AniMiMSTitATioN — The  dose  of  powdered  darnel  is  one  or  two  grains  every  four  or  six  hours 
in  the  form  of  powder  or  pill.  It  may  also  be  employed  in  the  form  either  of  decoction  or  of 
extract.     The  extract  is  given  to  the  extent  of  half  a  grain  or  a  grain  in  the  day. 

Antipotks. — No  specific  chemical  antidote  is  known.  In  the  event,  therefore,  of  a  case  of 
poisoning  by  darnel,  our  principal  reliance  must  be  on  the  use  of  evacuanta  and  dynamical  anti- 
dotes (see  vol.i.p.  145).  After  the  removal  of  the  poison  from  the  stomach  and  bowels,  stimu- 
lants (such  as  ammonia,  coffee,  &c.)  may  be  administered  to  relieve  the  depression. 


36.  HORDEUM  DISTICHON,  I>M.-TW0-R0WED  OR  LONG- 
EARED  BARLEY. 

Sex.  Syst.  Triandria,  Diprynia. 
(Semen  tunicis  nudatum,  L. — Decorticated  Seeds,  E.  D.) 

History. — Pliny,3  on  the  authority  of  Mcnander,  says  barley  (liordevni)  was  a 
most  ancient  alimeut  of  mankind.  It  was  cultivated  in  Egypt  nearly  1500  years 
before  Christ.4  Hippocrates  mentions  three  kinds  of  xpt^jj  or  barley;  namely,  barley 
simply  so  called,5  three-month  barley,6  and  Achilles  barley.7  These  probably  were 
//.  vulgare,  II  disdehan,  II.  hexastichon. 

BOTANY.  Gen.  Char. — Spikelets  three  together,  the  lateral  ones  usually  withered, 
two-flowered,  with  an  upper  flower  reduced  to  a  subulate  rudiment.  Glumes  two, 
lanceolate-linear,  with  subulate  awns,  flattish,  unequal  sided,  at  right  angles  \j-on- 
trariee],  with  the  paleoe  almost  unilateral,  turned  inwards  [anticae],  herbaceous,  rigid. 
Palese  two,  herbaceous;  the  inferior  one  (turned  inwards)  concave,  ending  in  an 
awn  ;  the  superior  one  (turned  outward)  contiguous  to  the  rachis,  bicarinate.  Sta- 
mina three.  Ovarium  hairy  at  the  apex.  Stiymata  two,  sessile,  somewhat  terminal, 
feathery.  Scales  two,  entire  or  augmented  by  a  lateral  lobe,  usually  hairy  or  ciliated. 
Caryopsis  hairy  at  the  point,  oblong,  with  a  longitudinal  furrow  internally,  adherent 
to  the  paleae,  rarely  free  (KuntK). 

Sp.  Char. — The  lateral  florets  male,  awnless;  the  hermaphrodite  ones  distichous, 
close  pressed  to  the  stem,  awned  (Kunth). 

)3.  With  naked  seeds;  IT.  nudum;  Naked  tiro  rawed  Barley. — The  grains  of  this 
variety  separate  from  the  palese  or  chaff-like  wheat. 

Hab. — A  native  of  Tartary,  cultivated  in  this  country. 

Several  sorts  of  this  species  arc  in  cultivation:  such  as  the  common  two-roved  or 
English  barley,  the  Chevalier  barley,  the  Anvat  barley,  Dunlap  barley,  yolden  or 
Italian  barky,  and  black  two  rowed  barley  (Hordeum  distuJion  nigrum). 

Besides  //.  distichon,  several  other  species  of  Ihrdeum  are  in  cultivation — namely, 
//.  vulgare,  or  Spring  Barley;  //.  hexastichon,  or  Six-rowed  Barley;  and  II.  Zto- 
citron,  Sprat  or  Battledore  Parley. 

CRIPTION. — The  grains  (cary  apsides  vel  scmina  liordei  crvda)  are  too  well 
known  to  need  description.  As  found  in  commerce,  they  are  usually  enclosed  in 
the  palese  or  husk.  Deprived  of  their  husk  by  a  mill,  they  form  Scotch,  hulled,  or 
pot  barley  (Jiordcum  mundatum).  When  all  the  integuments  of  the  grains  are 
removed,  and  the  seeds  are  rounded  and  polished,  they  constitute  pearl  barley  (hor- 

'  Wibmer,  p.!>3(>. 

"  Annali  unVMTtali  rti  Meilirina.  Sept.  1S13  (quoted  by  Dierbich). 

'  Hut.  Nat.  xviu    II  *  Exodus, iz.. 31. 

»  Dl  rictus  rat.  hi),  ii.  p.  355,  ed.  Fjebu..  •  De  mtorb.mul.  lib.  i.  p.  609. 

*  De  morbis,  lib.  iii.  p.  400. 
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deum  perlatum).     The  farina  (farina  hordei)  obtained  by  grinding  pearl  barley  to 
powder  is  called  patent  barley. 


Fig.  204. 


Hordeum  or  Barley, 
a,  H.  vulgare.    b,  H.  hexastichon.     c,  H.  distichon.    d,  II.  Zeocitron. 

Three  qualities  of  barley  are  distinguished  in  the  market :  the  hard  and  flinty,  fit 
for  making  pot  barley;  a  softer  kind,  called  malting  barley,  which  is  next  in  value; 
and  feeding  barley,  which  is  adapted  for  neither  of  the  uses  of  the  two  other  kinds. 

Composition. — According  to  Einhof/  barley  has  the  following  composition  :— 

BarUy-mtal. 

Starch     67.18 

Fibrous  matter  (gluten,  starch,  and  lignin)  . 


The  Ripe  Seeds. 

Meal     70.05 

Husk    18.75 

Moisture 11.20 

100.00 


Gum " 4.02 

Sugar 5.21 

Gluten     3.52 

Albumen 1.18 

Phosphate  of  lime  with  albumen     0.24 

Moisture 9.37 

Loss 1.42 

100.00 


Payen's  analysis  of  barley  has  been  already  given  (see  ante,  p.  106),  as  also  the 
proportion  of  starch  and  proteine  constituents  according  to  Krocker  and  Horsford 
(see  vol.  i.  p.  116).  Mr.  Johnston3  gives  the  following  as  the  average  composition  of 
fine  barley-meal:  Starch  68;  gluten,  albumen,  &c.  14;  fatty  matter  2;  saline  matter 
or  ash  2;  water  14  =  100. 

1.  Photeine  Compounds. — The  proportion  of  proteine  matter  in  barley  is  much  less  than 
that  in  wheat,  and  its  quality  is  very  different.  If  barley  dough  be  washed  with  water,  nearly 
the  whole  is  washed  away,  the  husk  alone  excepted  :  it  contains,  therefore,  little  or  no  gluten 
properly  so  called.  The  milky  liquid  deposits  starchy  matter  and  an  insoluble  proteine  matter 
(insoluble  caseine?),  while  the  clear  liquid  holds  in  solution  a  small  quantity  of  albumen  (coa- 
gulable  by  heat),  and  of  caseine  (precipitable  by  acetic  acid).  If  the  starchy  deposit  be  digested 
with  water  containing  ammonia,  a  solution  of  the  proteine  compound  is  obtained,  from  which 
a  voluminous  precipitate  (caseine1?)  is  thrown  down  by  acetic  acid.     (Johnston.) 

2.  Starch. — Barley  starch,  like  wheat  starch,  consists  principally  of  large  and  small  grains, 
with  but  few  of  intermediate  size:  but  the  diameter  of  the  largest  grains  is  somewhat  larger 
than  that  of  the  corresponding  grains  of  wheat  starch.3  The  shape  of  the  larger  grains  is  irre- 
gularly circular,  or  elliptical,  or  obscurely  triangular,  flattened  or  lenticular,  the  flattened  surfaces 
being  undulated  or  uneven  :  the  smaller  grains  are  globular,  ellipsoidal,  rarely  angular  or  mullar- 


1  L.  Gmelin's  Handb.  d.  Chemie,  ii.  1344. 
a  Led.  on  Agricultural  Chemistry,  p.  bSl,  2d  edit.  1S47. 

3  The  following  measurements  of  seven  (including  the  largest  and  smallest)  grains  of  barley  starch 
were  made  by  Mr.  George  Jackson  : — 


1 0.0011  of  an  English  inch. 

2 0  0010  "  " 

3 0  0009  "  " 

4 0  0008  "  " 


0.0005  of  an  English  inch. 
0.0002  "  •• 

0.0001  "  << 
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shaped.  The  liilum  is  scarcely,  if  at  all,  perceptible  on  the  larger  grains,  and  the  rings  are  very 
faintly  indicated:  in  these  respects  the  grains  of  barley  starch  differ  remarkably  from  those  of 
rye  starch.  On  the  smaller  grains,  a  hiluin,  or  what  appears  to  be  such,  is  frequently  percep- 
tible. By  polarized  light  the  cross  is  less  distinctly  seen  than  in  rye  starch.  Barley  starch  offers 
more  resistance  to  the  action  of  boiling  water  than  some  other  starches;  and  the  insoluble  resi- 
due, after  the  prolonged  ebullition  of  it  in  water,  constitutes  what  Proust1  called  hordeine. 

3.  Fatty  oil  Oily  Matteii. — Fourcroyand  Vauquelin2 detected  a  yellow,  acrid,  saponifiable, 
butyraceous  oil,  in  barley. 

Chemical  Characteristics. — Iodine  forms  the  blue  iodide  of  starcb,  when 
added  to  the  cold  decoction  of  barley.  Decoction  of  whole  barley  has  an  acrid  bitter 
taste,  which  it  derives  from  the  husk. 

Physiological  Effects. — Barley  is  a  valuable  nutritive.  Considered  in  rela- 
tion to  wheat,  it  offers  several  peculiarities.  In  the  first  place  it  contains  much  less 
proteine  matter;  in  other  words,  less  of  the  flesh-and-blood-making  principles; 
though  Count  Rumford3  considered  barley-meal  in  soup  three  or  four  times  as  nu- 
tritious as  wheat-flour.  Secondly,  its  starch  offers  more  resistance  to  the  action  of 
the  gastric  juice,  in  consequence  of  its  more  difficult  solubility  in  water.  Thirdly, 
its  husk  is  slightly  acrid;  and,  therefore,  this  should  be  removed  from  barley  intended 
for  dietetical  purposes,  as  in  Scotch  and  pearl  barley.  Fourthly,  barley-meal  is  more 
laxative  than  wheat-meal. 

Uses. — Barley  is  employed  both  dietetically  and  medicinally;  as  well  also  in  the 
brewery  and  distillery. 

Barley-meal  is  sometimes  added  to  three  times  its  weight  of  wheat-meal  to  form 
infant's  food;  the  addition  of  the  barley-meal  being  intended  to  obviate  the  consti- 
pating effects  of  wheat-meal. 

Scotch  and  pearl  barley  are  employed  to  thicken  soups,  and  to  yield  barley  water. 
It  is  frequently  used  in  the  dietaries  of  pauper  establishments;  but  when  bowel 
complaints  prevail,  some  other  cereal  grain  (wheat,  for  example)  should  be  substi- 
tuted for  it. 

1.  DECOCTUM  HORDEI,  L.  D.  [U.  S.] ;  Aqua  hordcata  ;  Barley  Water.— (Barley  [pearl 
barley]  giiss  [giss,  Z>.]j  Water  Oivss  [Oiss,  D.  (Barley  |ij ;  Water  Oivss,  U.  &)].) — 
First  wash  away,  with  water,  any  foreign  matters  adhering  to  the  barley  seeds;  then, 
half  a  pint  of  the  water  being  poured  on  them,  boil  the  seeds  a  little  while.  This 
water  being  thrown  away,  pour  the  remainder  of  the  water,  first  made  hot,  on  them, 
and  boil  down  to  two  pints,  and  strain,  L. — This  is  a  valuable  demulcent  and  emol- 
lient drink  for  the  invalid  in  febrile  cases  and  inflammatory  disorders,  especially  of 
the  chest  and  urinary  organs.  It  is  sometimes  given  to  children  as  a  slight  laxative. 
It  is  usually  flavoured  with  sugar,  and  frequently  with  some  slices  of  lemon.  It  is  a 
constituent  of  the  Enema  Aloes,  L.,  Enema  Terebinthinse-,  L.,  and  Deeoctum  Hordei 
compositum,  L. 

The  Mucilago  Hordei,  Ph.  D.,  is  prepared  with  Ground  Pearl  Barley  gss; 
Water  fsxvj. 

2.  DECOCTIM  HORDEI  COMPOSITUM,  L. ;  Mistura  Hordei,  E.;  Deeoctum  Pectorale; 
Compound  Decoction  of  Barley ;  Pectoral  Decoction. — (Decoction  of  Barley  Oij; 
Pigs,  sliced,  ^iissj  Liquorice  [root]  sliced  and  bruised  5v;  Raisins  [stoned]  giiss 
[and  Distilled  Water  Oj,  L.~\.  Boil  down  to  two  pints,  and  strain. — The  process 
of  the  Edinburgh  Pharmacopoeia  is  essentially  the  same.) — This  decoction  is  emol- 
lient, demulcent,  and  slightly  aperient.  It  is  employed  in  the  same  cases  as  the 
simple  decoction. 

I,  I1YNE  (pvmi);  Braxium;  Maltum;  Malt.—  This  is  barley  which  has  been  made 
to  germinate  by  moisture  and  warmth,  and  afterwards  dried,  by  which  the  vitality 
of  the  seed  is  destroyed. — By  this  process  part  of  the  proteine  matter  of  the  barley 
is  converted  into  diastase.     This,  although  it  does  not  constitute  more  than  about 


1  Ann.  Chim    Phijs.  v.  339.  3  J.,,,,,  de  Mus.  d'Hitt.  Xat.  rv'o.  sxxvii.  p.  8 

*  Ettay  on  Feeding  the  Poor,  lfeOO.  * 
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j|oth  of  the  malt,  serves  to  effect  the  conversion  of  about  40  per  cent,  of  the  starch 
of  the  seed  into  grape-sugar,  or  gum  (dextrine).     The  grain  loses  by  the  operation 

of  malting  about  8  per  cent,  of  its  weight,  and  gains  about  T',  tli  or  ,'2tli  in  bulk. 
This  loss  arises  in  part  from  the  separation  of  the  radicles  iu  the  form  of  malt-dust 
or  cummins.  The  colour  of  the  malt  varies  with  the  temperature  at  which  it  is 
dried.  If  the  temperature  does  not  exceed  100°  F.,  the  result  is  pale  malt;  if  it 
be  above  this  and  does  not  exceed  180°,  the  result  is  amber  malt.  These  varieties 
of  malt  yield  fermentable  infusions.  Brown  or  bhvm  malt  dried  at  260°  F.  is  used 
to  communicate  flavour;  while  roasted,  burned,  or  high-dried  malt,  which  has  been 
scorched,  is  employed  for  colouring  porter. 

The  infusion  of  malt  (infttmm  bynes),  commonly  called  sweet-wort,  contains  sac- 
charine matter,  starch,  glutinous  matter,  and  mucilage.  It  is  nutritious  and  laxa- 
tive, and  has  been  used  as  an  antiscorbutic  and  tonic.  Macbride1  recommended  it 
in  scurvy;2  but  it  is  apt  to  increase  the  diarrhoea.  As  a  tonic  it  has  been  used  in 
scrofulous  affections,  purulent  discharges,  as  from  the  kidneys,  lungs,  &c,  and  in 
pulmonary  consumption.3  The  decoction  (decoctum  bynes)  is  prepared  by  boiling 
three  ounces  of  malt  in  a  quart  of  water.     This  quantity  may  be  taken  daily. 

4.  CERVISIA;4  -Ale  and  Beer. — By  the  fermentation  of  an  infusion  of  malt  and 
hops  are  obtained  ale  and  beer.  These  liquids  consist  of  alcohol,  sugar,  mucilage, 
an  extractive  and  bitter  principle,  fatty  matter,  aroma  (volatile  oil?),  glutirum 
matter,  lactic  and  carbonic  acids,  salts,  and  water.  Common  beer  contains  about  1 
per  cent.,  strong  ale  or  beer  about  4  per  cent.,  best  brown  stout  6  per  cent ,  and  the 
strongest  ale  about  8  per  cent,  of  spirit  of  sp.  gr.  0.825.  The  ashes  of  beer  con- 
sist of  potash,  soda,  lime,  chlorine,  sulphuric  acid,  phosphoric  acid,  and  silica.5 

Beer  is  a  thirst-quenching,  refreshing,  exhilarating,  intoxicating,  and  slightly 
nutritious  beverage.0 

o.  Ale7  is  prepared  with  pale  malt.  It  is,  therefore,  lighter  coloured;  and,  when 
made  with  an  equal  weight  of  malt,  is  richer  in  alcohol,  sugar,  and  gum,  than  porter 
or  stout.  Pale  or  bitter  ale,  brewed  for  the  India  market,  has  been  carefully  fer- 
mented so  as  to  be  devoid  of  saccharine  matter,  and  contains  an  extra  quantity  of 
the  active  principles  of  hops.  It  is  frequently  used  as  a  restorative  beverage  for 
invalids  and  convalescents. 

0.  Porter  (the  stronger  kinds  of  which  are  called  stout)  owes  its  dark  colour  to 
high-dried  or  charred  malt.  When  fresh  or  new,  it  is  said  to  be  mild;  and,  when 
old  and  acid,  is  called  hard.  An  extract  of  cocculus  indicus,  called  black  extract 
or  hard  multum,  is  occasionally  used  by  dishonest  dealers  to  augment  its  intoxicat- 
ing quality.  For  medicinal  purposes  bottled  porter  (cervisia  lagenaria)  is  usually 
preferred  to  draught  porter.  It  is  used  as  a  restorative  in  the  latter  stages  of 
fever,  and  to  support  the  powers  of  the  system  after  surgical  operations,  severe 
accidents,  &c. 

1  Hist.  Account  of  anew  Method  of  Treating  Scurvy,  1767. 

2  See  also  a  paper  bv  Dr.  Badenoch.  Med.  Obs.  and  Jnq.  vol.  V.  p.  61. 

3  Rush,  Med.  Obser'v.  and  Inq.  iv.  367. 

4  Pliny  [Hist.  Nat.  lib.  xxii.  cap.  82,  ed.  Valp.).  iu  noticing-  the  drinks  prepared  from  corn,  savs  that 
"  Zythum  is  made  in  Egypt,  celia  and  ceria  in  Spain,  and  cervisia,  and  many  more  sorts,  in  Gaul."  For 
cervisia,  some  writers  use  the  term  cerevisia.  Zythum  (£v9o;)  was  a  kind  of  beer  obtained  by  fermenta- 
tion from  barley.  (See  Herodotus,  lib.  ii.  cap.  77.)  As  cervisia  was  made  from  ununited  barley,  itl 
colour  would  be  pale,  and  it  would,  therefore,  in  this  respect,  agree  with  our  ale.  Hut  the  ale  and  beer 
of  the  present  day  differ  from  the  ancient  cervisia  in  being  flavoured  with  hops,  and  hence  the  phraM 
cervisia  lupulata,  which  is  sometimes  applied  to  them. 

5  Dickson,  Phil.  Mag.  and  Journal  of  Science,  vol.  xxxiii.  p.  311,  1818. 

6  For  further  details  respecting  the  nutritive  and  dietetical  properties  of  beer,  see  the  author's  Treatise 
on  Diet,  p.  415,  et  seq. 

1  Ale,  in  Saxon  eale  or  ealo  (probably  from  the  word  celia.  before  mentioned),  is  sometimes  Latinized. 
ala  or  alia.  " 
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37.  TRITICUM  VULGARE,  aw  A.— COMMON  WHEAT. 

Sex.  Syst.  Triandria,  Digynia. 

(Farina;  farina  seminis :  Amylum;  seminis,  fcecula,  L.:  Arnylum;  fecula  of  the  seeds,  E. :  The  seeds, 

from  which  are  prepared  flour  and  starch,  D.) 

1 1  [story. — In  the  earlier  ages  wheat  was  an  esteemed  article  of  food,1  and  is 
frequently  spoken  of  by  Hippocrates,2  who  calls  it  rtvpoc.,  and  mentions  three  kinds 
of  it:  wheat,  simply  so  called,  three-month  wheat,  and  Sitanian  wheat.  Pliny3 
describes  several  kinds  of  triticum. 

I3otany.  Gen.  Chax.—Spikelets  three  or  many  flowered:  the  fructiferous  rachis 
generally  articulated,  flowers  distichous.  Glumes  two,  nearly  opposite,  almost  equal, 
awnless  or  awned:  the  upper  one  bicarinate;  the  keels  more  or  less  aculeato-ciliate. 
Stamina  three.  Ovarium  pyriform,  hairy  at  the  apex.  Stigmata  two,  terminal, 
subsessile,  feathery;  with  long,  simple,  finely-toothed  hairs.  Scales  two,  generally 
entire  and  ciliated.  Caryopsis  externally  convex,  internally  concave,  and  marked 
by  a  deep  furrow,  distinct,  or  adhering  to  the  paleae  (Kunth). 

Sp.  Char. —  Spike  four-cornered,  imbricated;  with  a  tough  rachis.  Spihelets 
generally  four-flowered.  Glumes  ventricose,  ovate,  truncate,  mucronate,  compressed 
below  the  apex,  round,  and  convex  at  the  back,  with  a  prominent  nerve.  Flowers 
awned  or  awnless.      Grams  loose  (Kuntfi). 

a..  eestivum*  Kunth;  T.  cestivum,  Linn.  D. ;  Spring  or  Summer  Wheat. — Annual;  glumes 
awned. — This  variety  includes  a  great  many  sorts  known  to  farmers  by  different  names,  and 
which  may  he  arranged  in  two  divisions — viz.,  the  while  bearded  and  the  red  bearded. 

B.  Iiyliernum*  Kunth;  T.  hybernum,  Linn.;  T.  compaclum,  Host.;  T.  velutinum,  Schuebl. ;  T. 
erinaceum,  Hort.  Hal.;  Winter  Wheat. — Biennial;  glumes  almost  awnless.  This  variety  also 
includes  many  sorts,  which  may  be  arranged  in  two  divisions — viz.,  the  white  beardless  and  ihered 
beardless. — Talavera  wheat  is  a  white  beardless  winter  wheat.  Mr.  Hard,  miller,of  Dartford,  tells 
me  that  "  this  kind  (Talavera  wheat)  is  far  superior  to  any  description  of  wheat,  either  foreign  or 
English;  and  the  great  advantage  it  possesses  consists  in  its  strength,  colour,  and  sweetness. 
The  reason  of  there  being  so  small  a  quantity  at  market,  arises  from  the  fact  of  its  being  so 


Fig.  205. 


Triticum. —  Wheat. 


a.  T.  viiljjnre,  a.  restiviim. 

b.  T.  vuljrare,  g.  hybernum. 

c.  T.  turgiduro  (compositum). 

d.  T.  targidam. 


e.  T.  polonicum. 

/.  T.  Spelta. 

g.  T.  monococcum. 


it.  ii.  *  De  victiis  rat.  lib.  iii.  p.  374,  ed.  Foesii. 

3  Hist.  Nat.  xviii.  19. 

4  The  distinction  of  wheats  into  summer  nnd  winter  wheats,  or  into  those  sown  in  the  spring;  and  those 
■OWD  in  the  autumn,  ban  been  objected  to  on  the  ground  tbat  under  the  name  of  T.  hybernum  are  included 
several  of  the  earlier  sorts  Of  spring  wheat,  and  under  T.  rrstivum,  are  included  several  wheats  which 
require  as  loDg  a  time  to  arrive  ut  maturity  as  the  common  winter  sorts. 
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unprofitable  to  the  farmer,  scarcely  producing  one  crop  in  three,  which  I  greatly  regret,  as  it  is 
the  most  valuable  grain  we  have;  and,  technically  Bpeaking,  if  the  flour  improperly  manufac- 
tured, 8  oz.  will  absorb  as  much  liquor  as  11  oz.  of  that  used  by  the  baker." 

Hab— It  is  a  native  of  the  country  of  the  Baschkirs,  and  is  cultivated  in  Europe. 

Besides  T.  vulgare,  other  species  of  Triticum  are  cultivated.     The  following  are  the  chief:— 

T.  TUReiDDM,  Kunth;    Turgid  Wheat.     Some  of  the  sorts  of  this  species  have  smooth  e 
others  downy,  woolly,  or  velvety  ears.— This  species  includes  the   T.  turgidum,  Linn,  and  T. 
composilum,  Linn. 

T.  nrnuM,  Kunth;  Hard  or  Horny  Wheat. 

T.  polosicum,  Kunth  ;   Polish  Wheat. 

T.  Spelta,  Kunth  ;  Spelt  Wheat. 

T.  monococcum,  Kunth  ;   One-grained  Wheat. 

Description. — Wheat-grains  (caryopsides  tritici;  semina  tritici),  as  brought  to 
market,  are  completely  devoid  of  their  palesc  (chaff  or  husk). 

The  number  of  parts  into  which  millers  separate  wheat  varies  in  different  locali- 
ties. According  to  Mr.  Hard,  miller,  of  Dartford,  in  Kent,  the  products  obtained 
by  grinding  one  quarter  or  eight  bushels  of  wheat  are  as  follows : — 

Produce  of  one  quarter  of  Wheat  weighing  504  lbs. 

Flour 392  lbs. 

Biscuit  or  fine  middlings 10 

Toppings  or  specks S 

Best  pollard,  Turkey  pollard,  or  twenty-penny 15 

Fine  pollard 18 

Bran  and  coarse  pollard     50 

Loss  sustained  by  evaporation,  and  waste  in  grinding,  dressing,  &c.  ...  11 

501  lbs. 

Wheat-grains  vary  in  size,  smoothness,  transparency,  and  hardness,  and  in  the 
thickness  of  their  integuments;  and,  consequently,  the  relative  proportions  of  bran 
(and  pollard)  and  flour  which  they  yield  vary.  The  integument  readily  separates 
in  soft-grained  wheat,  but  with  difficulty  in  the  hard-grained :  the  former,  therefore, 
yields  more  bran  and  less  flour;  while  the  latter  produces  flour  of  a  lower  quality, 
because  it  is  intermixed  with  some  of  the  ground  integuments. 

Semolina,  Sovjee,  and  Marina  Croup1  are  granular  preparations  of  wheat,  de- 
prived of  bran. 

I  am  indebted  to  Mr.  Hard  for  the  following  notice  (as  well  as  for  samples)  of 
the  products  obtained  in  grinding  wheat: — 

"The  wheat  having  been  ground  in  the  usual  way,  should  be  allowed  to  remain 
in  the  meal  for  some  time  before  dressing,  which  removes  the  heat  caused  by  the 
process,  and  enables  the  miller  to  obtain  more  flour,  and  the  baker  a  better  quality, 
than  if  dressed  immediately  it  is  ground. 

"The  process  of  dressing  is  by  a  wire  cylinder  containing  a  certain  number  of 
sheets  of  different  texture  or  fineness,  which  cylinder  contains  eight  hair-brushes 
attached  to  a  spindle  passed  through  the  centre  of  the  cylinder,  and  laid  out  so  as 
to  gently  touch  the  wire:  this  cylinder  is  fed  by  a  shoe  with  the  meal;  then  the 
flour  and  offal,  after  passing  through  the  wire  in  this  way,  are  divided  by  wood  par- 
titions fixed  close  to  the  outside  of  the  cylinder.  The  produce  of  wheat-meal  dressed 
through  the  wire  machine  consists  of — 1st,  Flour;  2d,  White  Stuff,  or  Boxings,  at 
Sharps;  3d,  Fine  Pollard;  4th,  Coarse  Pollard,  or  Horse  Pollard;  5th,  Bran. 
The  second  product  (i.  e.  the  White  Stuff)  is  then  submitted  to  another  dressing 
through  a  fine  cloth  machine,  and  produces — 1st,  Fine  Middlings,  for  biscuits;  2d, 
Toppings  or  Species;  3d,  Dustings;  4th,  Best  Pollard,  Turkey  Middlings  or  Coarse 
Middlings. 

Composition. — 1.  Wheat-flour  has  been  analyzed  by  Vogel,9  by  Proust,3  by 
Henry,4  and  by  Vauquelin.5     The  following  are  the  results  obtained  by  Vauquelin. 

1  The  term  Manna  Croup  is  probably  derived  from  Manna-Grout,  the  name  of  a  nutritious  food  pre- 
pared from  the  grain  of  Glycerin  Jiuilans.  (See  Curtis,  Ft.  Lond.  vol.  i.  pi.  7  ;  also,  Tooke's  View  oftkt 
Russian  Empire,  vol.  iii.  p.  IGtf.  2d  edit.  1800.) 

1  Quoted  by  L..  Gmelin,  Handb.  d.  Chem.  Bd.  ii.  S.  1341.  3  Ann.  Chim.  Phys.  t.  v.  p.  310. 

*  Juum.  de  Pharm.  t.  vni.  jj  51,  1822;  and  t.  xv.  p.  127,  1329.  •  Ibid.,  t.  viii.  p.  353,  1822. 


Common  Wheat  : — its  Composition. 

Composition  of  Wheat  Flour. 


121 
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French 

Odessa 

Odessa 

I 

Flour  of 

Ditto  of  good 

Ditto, 

Hard 

Soft 

Ditto.   ' 

Ditto. 

Paris, 

quality  used 

inferior 

Wheat. 

Wheat. 

Wheat. 

bakers. 

in  public 

kind. 

establishments. 

71.49 

56.5 

62.00 

70  84 

72.00 

72.8 

71.2 

67.73 

10.96 

14.55 

12.00 

12.10 

7.30 

10.2 

10.3 

9.02 

4.7-2 

8.43 

7.56 

4.90 

5.42 

4.2 

4.8 

4.80 

3.32 

4.90 

5.80 

4.60 

3.30 

2.8 

36 

4  60 



9.30 

1.20 







— 

2.00 

Water 

Wheat  flour  .  . 

10.00 

12.00 

10.00 

8.00 

12.00 

10.0 

8.0 

12.00 

100.49 

98.73 

98.56 

100.44 

100.02 

100.0 

97.9 

100.20 

Payen's  analysis  of  wheat  has  been  already  given  (see  ante,  p.  106);  as  also  the 
proportions  of  water,  proteine  matters,  and  starch,  according  to  the  investigations 
of  Horsford  and  Krocker  (see  vol.  i.  p.  116);  and  the  composition  of  the  ash  of 
wheat  (see  ante,  p.  106). 

Mr.  Johnston1  found  that  in  20  samples  of  English  flour  the  proportion  of  water 
varied  from  15  to  17  per  cent. 

The  proportion  of  the  organic  constituents  of  wheat  is  liable  to  considerable  va- 
riation, according  to  soil,  climate,  variety  of  seed,  mode  of  culture,  time  of  cutting, 
and  cpuality  of  manure. 

2.  The  composition  of  Iran,  like  that  of  wheat-flour,  is  subject  to  great  variation ; 
but  the  following  is  given  by  Mr.  Johnston  as  the  average : — 

Composition  of  Bran. 

Water 13.1 

Albumen  (coagulated) 19.3 

Oil     4.7 

Husk  and  a  little  starch 5i.6 

Saline  matter  (ash)     7.3 

Bran 100.0 

1.  Starch — As  wheat-starch  is  an  article  of  the  materia  medica,  it  will  be  noticed  among 
the  officinal  preparations  (see  ante, p.  124). 

2.  Proteine  Matters. — The  quantity  of  proteine  matters  in  wheat  has  been  already  stated 
(see  vol.  i.  p.  1 1G,  and  vol.  ii.  p.  123).  Wheat  contains  at  least  four  different  proteine  compounds, 
namely,  albumen,  vegetable,  fibrine,  gluten,  and  caseine.  They  have  an  analogous  composition,  and 
contain  each  about  16  per  cent,  of  nitrogen. 

If  wheaten-dough  be  washed  on  a  sieve  by  a  stream  of  water,  a  milky  liquid  passes  through, 
and  a  tenacious  elastic  mass  is  left  behind  called  crude  gluten,  or  sometimes  Beccaria's  gluten. 
The  milky  liquid  holds  in  solution  gum,  sugar,  and  albumen;  and  in  suspension  starch  :  the  crude 
gluten  contains  vegetable  fibrine,  gluten,  caseine  or  mucine,  and  oil.  According  to  Saussure2 
crude  gluten  has  the  following  composition  : — 

Glutin 20 

Vegetable  fibrine     72 

Mucine  (caseine?)     4 

Oil 3.7 

Starch  (accidental) a  small  quantity 

Crude  gluten 99.7 

a.  Vegetable  Albumen. — Obtained  by  allowing  the  milky  liquid  above  mentioned  to  deposit  its 
Btarcb,  and  then  heating  the  supernatant  liquor  nearly  to  boiling:  flakes  of  coagulated  albumen 
are  formed.  Its  composition  was  found  by  Dr.  Bence  Jones3  to  be  carbon  55.01,  hydrogen  7.23 
nitrogen  15.92,  oxygen,  sulphur,  and  phosphorus  21.84. 

8.  Glutin;  Gliadine  (from  y\U,  glue);  Pure  Gluten. — Obtained  by  boiling  crude  gluten  in  al- 
cohol, which  extracts  glutin,  caseine  or  mucine,  and  oil.  By  cooling,  the  caseine  is  deposited. 
The  supernatant  liquid  is  then  evaporated  to  dryness,  and  the  adhesive  mass  thus  obtained 
digested  with  ether  to  extract  the  oil:  the  residue  is  glutin.  Its  composition  has  been  before 
noticed  (see  vol.i.  p.  112). 

y.  Vegetable  Fibrine;  Zymome  (from  ^n,  ferment).— This  is  the  part  of  crude  gluten  which 
is  insoluble  in  alcohol.  Mulder  considers  it  to  be  coagulated  albumen;  Liebig  as  vegetable 
fibrine.     Johnston,  on  the  other  hand,  thinks  it  different  from  both  albumen  and  fibrine,  and 

1   I.f  rtures  on  Agricultural  Chemistry,  2d  edit.  p.  867. 

'  Bibliothi'iut  universelle,  Sciences  et  Arts,  t.  liii.  p.  260,  1833.  •  Liebig's  Animal  Chemistry. 
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therefore,  calls  it  simply  gluten.  When  obtained  as  above  described  it  much  resembles  tlle 
fibre  of  lean  beef.  Dr.  Bence  Jones  ascertained  its  composition  to  be  carbon  55.22,  hijdrogtn 
7.42,  mtro°en  15.9S,  oxygen,  &c.,  21.38. 

f.  Caseine. —  After  the  albumen  has  been  separated  by  heat  from  the  aqueous  liquid  before 
alluded  to,  the  addition  of  acetic  acid  causes  the  separation  of  what  is  supposed  to  be  caseine. 
The  white  flocculent  substance,  which  deposits  on  cooling  from  the  alcoholic  liquor  in  which 
crude  gluten  has  been  boiled,  and  which  has  been  called  murine,  somewhat  resembles  caseine. 

3.  Oil. — Obtained  by  digesting  wheat  flour  in  ether.  The  quantity  procured  varies  from 
1^  to  3  percent.  As  bran  yields  about  twice  as  much  as  fine  flour,  it  follows  that  the  oil  exists 
in  greater  proportion  in  the  outer  than  in  the  inner  part  of  the  grain.  The  oil  resembles  the 
fatty  oils  or  butter  in  its  properties.  By  washing  wheat-dough,  part  of  the  oil  is  washed  out, 
and  part  remains  in  the  crude  gluten. 

4.  Water. — According  to  Johnstone,  English  flour  contains,  on  an  average,  from  15  to  17 
per  cent,  of  water. 

5.  Mineral  Con-stituejjts. — The  composition  of  the  ashes  of  wheat  has  been  already 
stated  (see  ante,  p.  10G).  The  most  important  of  these  constituents  are  the  alkaline  and  earthy 
phosphates. 

Chemical  Characteristics. — The  cold  decoction  of  wheat-flour  forms,  with 
tincture  of  iodine,  the  blue  iodide  of  starch.  Nitric  acid  gives  wheat-flour  a  fine 
orange-yellow  colour.  Recently-prepared  tincture  of  guaiacuui  forms  a  blue  colour 
with  good  wheat-flour. 

Diseases  of  Wheat.1 — Five  diseases  of  wheat  are  produced  by  the  attacks  of 
parasitic  fungi;  namely,  1st,  bunt,  smut-balls,  or  pepper-brand,  produced  by  Ureda 
Caries,  De  Candolle;  2dly,  smut,  dint-brawl,  or  burnt-ear,  produced  by  Uredo 
segctum,  3dly,  rust,  red-rag,  red- robin,  or  red-gum,  caused,  as  Professor  Henslow 
has  shown,  by  the  young  state  of  Puccinia  yraminis,  which  was  formerly  supposed 
to  form  two  distinct  fungi,  to  which  the  names  of  Uredo  Rubigo  and  U.  linearis 
had  been  given;  4thly,  mildew,  produced  by  the  Puccinia  graminis  in  a  more 
advanced  period  of  its  growth;  and  5thly,  ergot,  caused  by  the  Oidium  abortiju- 
ciens  (see  ante,  p.  87). 

Two  diseases  of  wheat  are  produced  by  parasitic  animalcules;  namely,  first,  the 
ear-cockle,  purple*,  or  'peppercorn,  caused  by  a  microscopic,  eel-shaped  animalcule, 
called  Vibrio  Tritici;  and,  secondly,  the  wheat-midge,  an  abortion  of  the  grain 
caused  by  a  minute  two-winged  fly  called  Cecidomyia  Tritici. 

Corn  affected  with  any  of  these  diseases  is  of  course  deteriorated  in  value;  but  we 
have  still  to  learn  what  are  the  precise  effects  on  the  animal  economy  of  grain  thus 
infected.  The  bunt  imparts  to  flour  its  disgusting  odour,  and  makes  it  less  fit  for 
bread;  but  flour  thus  tainted  is  used  in  the  manufacture  of  ginger-bread.  Smut 
does  not  give  any  unpleasant  odour  to  corn,  which,  when  infected  with  it,  is  fre- 
quently used  for  feeding  fowls,  apparently  without  producing  any  ill  effects.  I 
have  ascertained  that  ergot  of  wheat  is  as  powerful  in  its  action  on  the  uterus  as 
ergot  of  rye.  It  has  been  suggested  that  some  remarkable  cases  of  spontaneous 
gangrene  which  occurred  at  Wattisham,  in  Suffolk,  in  1702,  may  possibly  have 
arisen  from  the  presence  of  ergot  in  the  corn  used  by  the  persons  affected;  but  of 
this  there  is  no  evidence. 

Deterioration;  Adulteration. — By  exposure  to  a  damp  air,  wheat-flour 
absorbs  moisture,  and,  after  some  time,  acquires  a  musty  odour,  and  becomes 
mouldy;  the  gluten  being  the  first  to  suffer  change.  In  this  state  it  may  be  readily 
conceived  that  wheat-flour  would  prove  injurious  to  health. 

Wheat-flour  is  subject  to  adulteration  with  various  vegetable  and  mineral  sub- 
stances. 

Among  vegetable  substances  used  for  the  purpose  of  adulterating  wheat-flour,  the 
following  have  been  named :  potato  starch,  the  meal  of  other  cereal  grains  (viz.,  of 
maize,  rice,  barley,  and  rye),  of  buckwheat,  and  of  certain  leguminous  seeds  (viz., 
of  beans,  peas,  and  vetch). 

In  the  detection  of  these  adulterations,  the  microscope  lends  important  assistance. 


1  For  an  excellent  account  of  the  diseases  of  wheat,  see  the  Rev.  Professor  Henslow's  Report  on  this 
subject,  in  the  Journal  of  the  Royal  Agricultural  Society  of  England,  1S11,  vol.  ii.  part  1. 
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It  enables  us  to  judge  of  the  size  and  shape,  the  markings  on,  and  the  isolation 
and  agglomeration  of,  the  starch  grains,  and  thereby  to  distinguish  the  starch  grains 
of  one  meal  from  those  of  another. 

In  some  cases,  the  microscopic  examination  of  suspected  flour  is  aided  by  the  use 
of  a  solution  of  potash.  Thus  it  enables  us  readily  to  detect  the  presence  of  either 
potato  starch  or  the  meal  of  leguminous  seeds.  If  a  solution  containing  about  If 
per  cent,  of  potash1  be  added  to  a  mixture  of  potato-starch  and  wheat-starch  (or 
wheat  flour),  the  granules  of  potato-starch  swell  up,  and  acquire  three  or  four  times 
their  original  volume,  while  those  of  wheat-starch  are  scarcely  affected  by  it.  A. 
solution  of  potash,  containing  about  12  per  cent,  of  potash,  dissolves  all  the  varie- 
ties of  starch,  but  not  cellulose;  hence,  if  to  wheat-flour,  intermixed  with  the  meal 
of  some  leguminous  seed,  this  solution  be  added,  the  starch  grains  dissolve,  and  the 
hexagonal  tissue  of  the  adulterating  leguminous  seed  is  rendered  very-obvious.3 

Occasionally,  polarized  light  may  be  used  to  aid  the  microscope  in  detecting 
adulterations  of  wheat-flour.  Thus,  unlike  wheat-starch,  the  starch  of  the  oat  pro- 
duces no  effect  on  polarized  light,  and  presents  no  crosses  when  viewed  by  it. 

In  the  detection  of  the  meal  of  the  leguminous  seeds,  the  odour  and  flavour  of 
the  suspected  flour,  and  its  chemical  characters,  aid  in  detecting  the  fraud.  If 
the  suspected  flour  be  digested  with  twice  its  volume  of  cold  water,  the  infusion 
filtered  and  a  few  drops  of  acetic  acid  added  to  it,  a  precipitate  of  legumine  (a 
kind  of  caseine)  is  produced,  if  the  meal  of  a  leguminous  seed  be  present;3  but 
wheat-flour,  treated  in  the  same  way,  yields  a  slight  precipitate  (of  caseine),  and, 
therefore,  this  test  must  not  be  relied  on.  Donny  has  pointed  out  a  mode  of 
detecting  the  meal  of  two  leguminous  seeds,  viz.,  the  vetch  (  Vicia  sativa),  and 
beans  (Faba  vulgaris,  common  tick  bean):  it  consists  in  exposing  the  suspected 
flour  to  the  successive  action  of  the  vapours  of  nitric  acid  and  ammonia:  wheat- 
flour,  when  thus  treated,  becomes  yellow;  but  the  meals  of  the  leguminous  seeds 
just  referred  to  become  red,  and  hence,  wheat-flour  adulterated  with  either  of  them 
becomes  more  or  less  spotted  with  red,  according  to  the  proportion  of  the  leguminous 
meal  present. 

The  mineral  substances  which  have  been  used  to  adulterate  wheat-flour  are 
chiefly  chalk  and  sulphate  of  lime  (plaster  of  Paris).  White  clay  and  bone-ashes 
arc  also  said  to  have  been  used.  Sulphate  of  copper  and  alum  are  sometimes 
added  to  bad  wheat-flour  to  improve  its  quality  and  render  it  more  fitted  for  making 
bread.  These  different  adulterations  may  be  readily  detected.  Their  quantity 
and  nature  may  be  judged  of  by  incinerating  the  suspected  flour,  weighing  the  ash 
(which  in  genuine  flour  amounts  to  about  1  or  1|  per  cent.),  and  determining  its 
nature.  Flour  mixed  with  chalk  effervesces  on  the  addition  of  hydrochloric  acid, 
and  yields  a  calcareous  solution  detectable  by  a  solution  of  oxalate  of  ammonia  (see 
vol.  i.  p.  568).  Flour  mixed  with  sulphate  of  lime,  when  digested  in  water,  yields 
a  solution  which  answers  to  the  tests  both  for  lime  (see  vol.  i.  p.  568)  and  for  sul- 
phuric acid  (see  vol.  i.  p.  368).  Pure  wheat-flour  is  almost  completely  soluble  in  a 
strong  solution  of  potash  containing  about  12  per  cent,  of  alkali;  but  mineral  sub- 
stances used  for  the  purpose  of  adulteration  remain  undissolved. 

PHYSIOLOGICAL  Effects. — The  nutritive  qualities  of  wheat  are  similar  to  those  of 
the  cereal  grains  generally,  and  which  have  been  already  noticed  (see  ante,  p.  107). 

As  it  exceeds  other  kinds  of  corn  in  the  proportion  of  proteine  matters  which  it 
contains,  so  it  surpasses  them  in  its  flesh-  and  blood-making  qualities.  But,  as  it 
contains  less  starch  and  fatty  matters  than  some  other  cereal  grains,  it  is  probably 
inferior  to  the  latter  as  a  fattening  agent. 

•  I  find  that  a  mixture  of  I  measure  of  liquor  potnssa-,  Ph.  L.,  and  2  or  3  measures  of  distilled  water, 
readily  diatinguiahei  potato-atarch  from  wheat-starch. 

-  Donny,  Ann.  da  Chim,  •  i  </<  Pay*.  3rae  Ser.  t.  xxi.  p.  5,  1847;  and  Journ.  de  Pharm.  et  de  Chim.  3me 
Ser.  t  mii  p.  139,  1846  Alao,  Mareaka,  Journ.  de  Pharm.  et  de  Chim.  3me  Ser.  t.  xii.  p.  98,  1847;  also, 
Pharmaceutical  Journal,  vol.  vii.  p.  394 

•  Journ.  de  Pharm  ct  de  Chim.  3me  Ser.  t.  xl.  p.  323,  1S17;  also,  Pharmaceutical  Journal,  vol.  vii.  p. 
84,  1M7. 
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The  different  parts  of  the  grain  differ  in  composition,  and,  therefore,  in  nutritive 
value.  The  external  sub-epidermoid  part  contains  a  larger  proportion  of  oil,  of 
salts  (chiefly  phosphates),  and  albuminous  and  caseine  matter  than  the  more  internal 
and  farinaceous  portion;  and  it  is,  therefore,  probable  that  the  finest  flour,  which 
has  been  freed  as  much  as  possible  from  all  traces  of  bran,  is  actually  somewhat  less 
nutritive  than  the  coarser  flour. 

Wheat-flour,  especially  when  baked,  is  rather  constipating  than  purgative.  In 
this  it  differs  from  both  barley-meal  and  oat-meal.  Infants  who  are  fed  on  baked 
flour  frequently  suffer  with  constipation ;  and  to  relieve  this  it  is  sometimes  found 
necessary  to  substitute  a  portion  of  barley-meal  for  an  equivalent  weight  of  wheat- 
flour. 

Wheat-flour  yields  the  finest,  whitest,  lightest,  and  most  digestible  kind  of  bread. 
It  owes  its  superiority  in  these  respects  to  the  large  quantity  of  tenacious  gluten 
which  it  contains. 

Undressed  wheat-flour  appears  to  act,  by  the  bran  which  it  contains,  as  a  mechani- 
cal stimulant  to  the  bowels;  and  hence  brown  bread  is  resorted  to  for  the  purpose 
of  counteracting  habitual  constipation. 

Uses. — Wheat-flour  is  employed  in  medicine  both  as  a  therapeutical  and  a 
pharmaceutical  agent. 

It  is  used  with  great  advantage  as  a  dusting  powder  in  burns  and  scalds.  It 
cools  the  part,  excludes  the  air,  and  absorbs  the  discharge,  with  which  it  forms  a 
crust  which  effectually  protects  the  subjacent  part.  When  the  crust  has  become 
detached  by  the  accumulation  of  purulent  matter  beneath,  a  poultice  may  be  applied, 
and,  after  the  removal  of  the  crust,  the  exposed  surface  may  be  again  dusted  over 
with  flour. 

A  mixture  of  flour  and  water  is  used  as  a  chemical  antidote  in  poisoning  by  the 
salts  of  mercury,  copper,  zinc,  silver,  and  tin,  and  by  iodine  (see  vol.  i.  p.  203). 

Flour  is  a  constituent  of  some  poultices,  as  the  yeast-poultice  (see  ante,  p.  86), 
and  the  mustard-poultice. 

It  is  used  in  pharmacy  for  enveloping  pills. 

1.  AMYLUM  TRITICI;  Amylum;  Wheat- Starch. — This  starch  was  known  to  Pliny,1 
who  says  the  discovery  of  it  was  first  made  in  Chios,  and  that  it  received  its  name 
amylum  (ajxVKov',  from  a,  negative,  and  jmaoj,  a  mill)  because  it  was  not  prepared 
by  grinding  in  a  mill. 

There  are  various  modes  of  preparing  it,  but  the  method  followed  in  this  country 
is  a  mechanico-chemical  one,  the  starch  being  separated  from  the  other  ingredients 
of  wheat,  partly  by  mechanical  agency,  and  partly  by  chemical  means.  The  cellu- 
lose or  woody  fibre  of  the  grain  is  separated  by  mechanical  means;  the  gum,  sugar, 
albumen,  and  soluble  salts,  are  dissolved  out  by  cold  water;  and  the  gluten  is  got 
rid  of  partly  by  allowing  it  to  undergo  decomposition,  and  partly  by  solution  in 
the  acetic  acid  which  is  developed  by  fermentation. 

A  mixture  of  coarsely-grained  wheat  is  steeped  in  water  in  a  vat  for  one  or  two 
weeks  (according  to  the  state  of  the  weather),  by  which  acetous  fermentation  is 
established.  The  acid  liquor  (called  sour  water,  or  simply  sours)  is  drawn  off,  and 
the  impure  starch  washed  on  sieves  to  separate  the  bran.  What  passes  through  is 
received  in  shallow  vessels  termed  frames.  Here  the  starch  is  deposited.  The 
sour  liquor  is  again  drawn  off,  and  the  slimes  removed  from  the  surface  of  the  starch, 
which  is  to  be  again  washed,  strained,  and  allowed  to  deposit.  The  liquid  which  is 
drawn  off  is  called  green  water.  If  the  operation  of  washing  be  again  resorted  to, 
the  part  washed  off  is  called  white  water  instead  of  slimes,  the  liquid  itself  being 
still  termed  green  water.  When,  by  these  processes,  the  starch  has  become  suffi- 
ciently pure,  it  is  boxed;  that  is,  it  is  placed  in  wooden  boxes  perforated  with  holes 
and  lined  with  canvas,  where  it  drains.  It  is  then  cut  in  square  lumps,  placed  on 
chalk  stones  or  bricks,  to  absorb  the  moisture,  and  dried  in  a  stove.     By  this  pro- 

'  Hist.  Nat.  lib.  xviii.  cap.  17,  ed.  Valp. 
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cess  the  blocks  are  crusted  (see  ante,  p.  108).     The  blocks  are  then  scraped,  papered, 
labelled,  stamped,  and  returned  to  the  stove.     Here  they  split  into  columnar  masses 
(like  grain,  tin,  or  basaltic  columns),  commonly  called  the  rare. 
In  commerce,  there  are  two  kinds  of  wheat-starch — one  white,  the  other  Hue. 

1.  White  wheat-starch  is  the  sort  which  should  be  employed  for  dietetical  or 
medicinal  purposes.  What  is  sold  under  the  names  of  French  starch  and  patent 
white  starch  is  of  this  kind. 

2.  Blue  wheat-starch  is  used  by  the  laundress  for  stiffening  linen.  It  owes  its 
colour  to  finely-powdered  smalt  or  indigo,  which  has  been  introduced  into  it  before 
the  boxing  process.  The  Poland  and  glaze  starches  of  the  shops  are  of  this  kind. 
They  are  not  adapted  for  medicinal  purposes. 

When  examined  by  the  microscope,  wheat-starch  is  perceived  to  consist  princi- 
pally of  large  and  small  grains,  with  but  few  of  intermediate  size.1  The  smaller 
particles  appear  to  be  spheroidal  or  nearly  so.  The  large  ones  are  rounded,  and 
flattened  or  lenticular.  When  at  rest,  they  appear  to  be  globular;  but,  by  making 
them  roll  over  in  water,  they  are  seen  to  be  flattened,  compressed,  or  lenticular;  one 
of  the  flattened  faces  being  sometimes  a  little  more  convex  than  the  other.  Viewed 
edgeways,  the  particles  are  strongly  shaded.  In  the  middle,  or  nearly  so,  of  the 
flattened  surface  is  the  rounded,  elongated,  or  slit  hilum.  This  is  surrounded  by 
concentric  rings,  which  extend  frequently  to  the  edge  of  the  grains.  When  heated, 
the  particles  crack  at  the  edges. 

When  heated  in  a  tray  in  an  oven  to  300°  F.,  wheat-starch  acquires  a  buff  colour, 
and  is  converted  into  dextrine  or  British  yum. 

Boiled  in  water,  wheat-starch  yields  a  mucilage,  which,  when  sufficiently  concen- 
trated, forms,  on  cooling,  a  jelly  (hydrate  of  starch).  The  consistence  of  this  jelly 
is  due  to  the  mutual  adhesion  of  the  swollen  hydrated  integuments  of  the  starch 
grains.  When  submitted  to  prolonged  ebullition  in  a  large  quantity  of  water,  the 
granule  almost  entirely  dissolves,  and  the  decoction,  on  cooling,  does  not  gelatinize. 
With  iodine  the  decoction,  when  cold,  forms  the  blue  iodide  of  starch,  the  colour  of 
which  is  destroyed  by  alkalies  and  by  heat. 

The  composition  of  wheat-starch  is  CwH10010. 

Wheat-starch  is  not  employed  alone  as  food.  As  found  in  commerce,  its  taste  is 
somewhat  disagreeable. 

Starch  powder  is  used  as  a  dusting  powder  to  absorb  acrid  secretions  and  to  pre- 
vent excoriation.  Its  decoction  is  used  as  an  emollient  and  demulcent  clyster  in 
inflammatory  conditions  of  the  large  intestines,  and  as  a  vehicle  for  the  formation  of 
other  more  active  enemata.  Starch  is  an  antidote  for  poisoning  by  iodine,  and  is 
sometimes  given  in  combination  with  this  substance  to  prevent  its  local  action  (see 
vol.  i.  p.  405).  It  enters  into  the  composition  of  the  Pulvis  Tragacanthse  compo- 
situSf  l'h.  L. 

2.  DECOCTH  AMYLI,  L. ;  MueOago  Amyli,  E.  D. ;  Decoction  or  Mucilage  of  Starch. 
— (Starch  3iv ;  Water  Oj  [Oss,  Z).].)  Rub  the  starch  with  the  water  gradually  added, 
then  boil  for  a  short  time.) — It  is  sometimes  used  alone  as  an  enema  in  dysentery, 
irritation  of  the  rectum,  &c.     It  is  a  constituent  of  the  Enema  Opii,  L. 

!.  ITRFURES  TRITICI;  Bran.— Decoction  or  infusion  of  bran  is  sometimes  em- 
ployed as  an  emollient  foot-bath.  It  is  also  taken  internally  as  a  demulcent  in  catar- 
l  h.il  affections.     Its  continued  use  causes  a  relaxed  condition  of  bowels.     Bran  poul- 

1  The  following  measurement!  of  the  starch  grains  of  different  sizes  of  common  and  spelt  wheat  were 
made  by  Mr.  George  Jackson :  — 


Common  Wheat. 

1 0009  of  an  English  inch. 

•> DOM  "  " 

3 I  "  " 

4 0003  "  " 

5 00O-2  "  "  5 0U01 

0 OOOt  "  " 


Spelt  Wheat. 

1 001-2  of  an  English  inch. 

2 0010  "  " 

3 0005  "  '< 

4 0003  "  » 
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tices  are  applied  warm  in  abdominal  inflammation,  spasms,  &c.  Bran  bread  Is  used 
in  diabetes  (see  p.  127,  foot-note). 

4.  FARINA  TRITICI  TOSTA;  Baked  Flour.—  Wheat-flour  lightly  baked,  so  as  to 
acquire  a  pale  burl'  tint,  is  an  excellent  food  for  infants,  invalids,  and  convalescents. 
Unlike  the  more  amylaceous  substances  (such  as  arrow-root,  tapioca,  sago,  &c),  it 
contains  flesh- and  blood-making  as  well  as  fat-making  ingredients.  Moreover,  il 
has  no  tendency  to  relax  the  bowels;  on  the  contrary,  I  think  it  is  somewhat  con- 
stipating. Hence,  therefore,  it  may  be  used  with  advantage  where  there  is  a  tend- 
ency to  diarrhoea.     When  employed  as  an  infant's  food,  it  may  be  sometime 

able  to  mix  it  with  a  fourth  of  its  weight  of  prepared  barley-meal,  to  obviate  its 
constipating  effects.  It  is  prepared  by  boiling  it  in  milk  or  milk  and  water,  and  is 
taken  as  a  kind  of  pottage  or  gruel. 

Hard's  Farinaceous  Food  is  a  fine  wheat-flour,  which  has  been  subjected  to  some 
heating  process.     It  is  an  excellent  preparation. 

5.  TURUNDA  ITALIC M',  Macaroni,  Vermicelli,  and.  Italian  or   Cagliari  Paste  (in 

the  form  of  stars,  lentils,  &c). — These  are  pastes  made  with  the  finest  and  most 
glutinous  wheat.  By  the  artificial  addition  of  wheat-gluten  to  the  ordinary  wheat 
products  maj'  be  obtained  which  rival  the  finest  Italian  pastes.1  The  granulated 
gluten  [gluten  granuU)  of  MM.  Ve>on  freres  is  a  paste  made  in  this  way.  The« 
various  preparations  are  agreeable  and  most  nourishing  foods.  Boiled  in  beef-tea, 
or  similar  fluids,  they  may  be  taken  with  great  advantage  by  invalids  and  CDnva- 
lescents. 

6.  PANIS  TRITICEUS,  L.;  Wheaten  Bread.—  This  is  of  two  kinds,  fermented  or 
leavened,  and  unfermented  or  unleavened. 

a.  Funis  fermentalus;  Fermented  or  Leavened  Bread. — The  ingredients  used  in 
its  manufacture  are  wheat-flour,  salt,  water,  and  yeast.  In  making  the  ordinary 
loaf-bread  of  London,  the  baker  always  employs  a  portion  of  potatoes;  not  for  adul- 
teration, but  to  assist  fermentation,  and  to  render  the  bread  lighter.  Patent  yeast 
(see  ante,  p.  85)  is  generally  employed  by  him  on  the  score  of  economy.  The 
yeast  excites  the  fermentation  of  the  sugar,  which  it  converts  into  alcohol  and  car- 
bonic acid :  the  former  is  dissipated  in  the  oven,  and  the  latter,  distending  the 
dough,  causes  it  to  rise,  and  gives  the  vesicular  character  to  bread.  During  the 
process,  a  portion  of  starch  is  converted  into  soluble  gum  (dextrine)  and  a  small 
portion  of  sugar. 

The  following  table  represents  the  comparative  composition  of  the  flour  and  bread 
of  wheat,  according  to  Vogel : — 8 


Flour. 

Starch     6S.0 

Sugar 2.3 

Gum     2.5 

Moist  gluten 24.3 

Albumen 1.5 

93.6 


Starch. 

Starch 535 

Sugar     3.0 

Starch-gam ]8.0 

Gluten,  with  some  starch 20. 15 

Carbonic  acid,  anil  the  muriates  of  lime 
and  magnesia 

95  85 


Flour  in  baking  takes  up  a  considerable  quantity  of  water,  the  absolute  amount 
of  which,  however,  depends  on  several  circumstances.  Home-made  bread  baked  in 
separate  tins  contains  about  44  per  cent,  of  water,  whereas  the  flour  from  which  it 
is  made  contains  only  about  16  per  cent.  Ordinary  bakers'  bread,  baked  in  united 
loaves,  contains  as  much  as  50  or  51  per  cent,  of  water.  Various  additions  made 
to  wheat-flour  enable  it  to  take  up  more  water.  Common  salt  does  this:  in  the 
language  of  the  baker  it  gives  stiffness  or  strength  to  the  dough.  Alum  (used  by 
bakers  under  the  name  of  "  stuff")  has  a  similar  effect:  it  also  augments  the  white- 
ness and  fineness  of  bread,  and  renders  it  less  liable  to  crumble.     It,  therefore, 

1  Payen,  Prtcis  de  Chimie  Industr.  p.  397,  1949. 

•>  Quoted  by  Gmelin,  Handb.  d.  Ckcm.  ltd.  ii.  S.  1341  and  1343;  also.  Journ.  de  Pharm.  t.  iii.  p.  211, 
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enables  the  baker  to  use  an  inferior  flour  with  less  chance  of  detection.  Sulphate 
of  copper  (in  the  proportion  of  one  grain  to  two  pounds  of  flour)  has  a  like  effect, 
and  has  been  used  in  some  parts  of  Belgium  to  adulterate  bread.  It  is  said  to 
enable  the  latter  to  take  up  G  per  cent,  more  water  without  appearing  moister.1 

The  general  dietetical  properties  of  bread  resemble  those  of  wheat-flour  (see  ante, 
p.  124).  In  diabetes,  its  use  is  objectionable  on  account  of  its  augmenting  the 
saccharine  condition  of  the  urine.2  In  some  forms  of  dyspepsia,  fermented  bread 
disagrees  with  the  patient;  and,  in  such,  benefit  is  occasionally  obtained  by  the 
substitution  of  unfermented  bread.  The  use  of  brown  bread  as  a  preventive  of 
habitual  costiveness  has  already  been  referred  to  (see  ante,  p.  124).  It,  however, 
frequently  fails  to  produce  the  desired  effect. 

Fermented  bread  is  employed  both  in  medicine  and  pharmacy.  Crumb  of  bread 
(mica  panii)  is  sometimes  used  in  the  formation  of  pills;  but  is  objectionable  for 
this  purpose,  on  account  of  the  pills  thus  made  becoming  excessively  hard  by  keep- 
ing. Furthermore,  in  some  cases,  the  constituents  of  bread  decompose  the  active 
ingredients  of  the  pills.  Thus,  the  chloride  of  sodium  of  bread  decomposes  nitrate 
of  silver.  Crumb  of  bread  is  most  valuable  for  the  preparation  of  poultices.  The 
bread- and-water-poultice  is  prepared  by  covering  some  bread  in  a  basin  with  hot 
water :  after  it  has  stood  for  ten  minutes,  pour  off  the  excess  of  water,  and  spread 
the  bread  about  one-third  of  an  inch  thick  on  soft  linen,  and  apply  to  the  affected 
part.  Sometimes  lint  dipped  in  oil  is  applied  beneath  the  poultice.3  Decoction  of 
poppy,  or  Goulard's  water,  may  be  substituted  for  common  water.  This  is  a  valua- 
ble application  to  phlegmonous  inflammation.  A  bread-and-milk-poulticc,  to  which 
lard  is  sometimes  added,  is  also  used  to  promote  suppuration;  but  it  should  be  fre- 
quently renewed,  on  account  of  its  tendency  to  undergo  decomposition.  Both 
poultices  are  used  in  the  treatment  of  irritable  ulcers. 

j3.  Panis  sine  fermento ;  Panii  azymus ;  Unfermented  Bread. — Of  this  there 
are  two  kinds;  one  compact  and  heavy,  the  other  light  and  elastic. 

Of  the  heavy  and  compact  kind  of  unfermented  bread  we  have  an  example  in  the 
common  sea-biscuit  or  ship-bread  (panis  nauticus),  which,  on  account  of  its  hard- 
ness and  compactness,  must  be  more  slowly  permeated  and  acted  on  by  the  gastric 
juice  than  the  ordinary  light  and  porous  fermented  bread.  These  biscuits  are  fre- 
quently adulterated  with  chalk.  Some  dyspeptics  prefer  the  lighter  kinds  of  bis- 
cuits [pants  biscoctui)  to  fermented  bread.  Biscuit  powder  is  frequently  used  for 
infants'  food. 

The  liyht  and  porous  kinds  of  unfermented  bread  owe  their  lightness  and  porosity 
to  some  volatile  or  gaseous  body  developed  in  the  dough  by  either  heat  or  chemical 
action.  In  the  preparation  of  certain  kinds  of  biscuits,  solid  sesquicarbonate  of 
ammonia  is  used  to  produce  lightness.  The  heat  of  the  oven  volatilizes  the  salt, 
the  vapour  of  which  distends  the  dough.  Carbonic  acid  (developed  by  the  action 
of  an  acid  on  an  alkaline  carbonate)  is,  however,  the  agent  generally  employed  to 
give  porosity  to  unfermentod  bread.  The  patent  unfermented  bread  is  a  prepara- 
tion of  this  kind.     The  following  receipt  yields  an  excellent  product :    Take  of 

1  For  further  detail*  respecting  the  chemistry  of  fermented  bread,  tlie  reader  is  referred  to  Dumas, 
Trait,'  dt  Chitnie  appliquit  aur  Arts,  t.  vi.  1843;  Johnston's  Lectures  on  Agricultural  Chemistry, '2d 
edit.  IH7;  end  Pay  en,  Prtcis  dt  Chimit  Industrielle,  1819. 

•'  I!<  mi  chm  l.i  i  (Comptts  Hi  tut  us,  Nov.  1841,  p.  942)  suggested  the  use  of  a  gluten-bread,  in  diabetes,  as  a 
substitute  for  the  ordinary  whea ten-bread,  bill  in  practice  it  has  not  been  round  available.  When  quite 
devoid  of  starch,  it  can  he  masticated  only  with  extreme  difficulty,  and,  in  fact,  is  not  edible. — Bran- 
bread  is,  perhaps,  the  best  kind  of  bread  for  diabetic  patients.  Dr.  Prout  (Stomach  ami  Renal  Diseases 
pdit,  p.  II,  I848j  has  published  a  receipt  for  a  bread  of  this  kind  devised  by  his  patient,  the  late  Rev! 
J.  Rigg;.  The  following  formula  yields  the  best  product  which  1  have  seen,  and  has  proved  highly  useful 
in  one  case  of  diabetes:  Take  coarse  wheat-bran,  wish  if  thoroughly  with  water  on  a  sieve,  until  the 
water  passes  through  clear  j  then  dry  it  in  an  oven,  and  grind  to  a  fine  powder  by  a  mill  (the  mill  which 
found  to  ansv  i  r  was  made  by  White,  in  Bolborn).  Then  take  7  eggs,  1  pint  of  milk,  j  lb.  of  butter 
n  few  caraways  or  some  ginger,  and  make  into  u  paste  with  a  sufficiency  of  the  bran-Hour.    Divide  the' 

mass  into  seven  <-< j n r 1 1  puis,  and  bake  each  Separately,  ill  a  saucer,  by  rather  a  quick  oven;  the  time 
required  for  baking  is  usually  about  20  minutes. — Dr.  Percy  (Chemical  Gazette,  March  15,  1849)  has  pub- 
lished  a  receipt  tor  a  bread  for  diabetic  patients  made  of  the  ligneous  matter  of  potatoes  (see  the  article 
Solatium  tuberosum). 

'  Abcruclhy,  Lancet,  vol.  V.  1824,  p.  135. 
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Flour  ib j ;  Bicarbonate  of  Soda  40  grains;  Cold  Water  half  a  pint,  or  as  much 
as  maybe  sufficient;  Muriatic  Acid  of  the  shops  50  drops;  Powdered  White  Sugar, 
a  teaspoonful.  Intimately  mix  the  bicarbonate  of  soda  and  sugar  with  the  flour, 
in  a  large  basin,  by  means  of  a  wooden  spoon.  Then  gradually  add  the  water  with 
which  the  acid  has  been  previously  mixed,  stirring  constantly,  so  as  to  form  an 
intimate  mixture  very  speedily.  Divide  into  two  loaves,  and  immediately  put. 
them  into  a  quick  oven. — If  any  soda  should  escape  the  action  of  the  acid,  it  causes 
one  or  more  yellow  spots,  which,  however,  are  more  unsightly  than  detrimental.1 
The  sugar  may  be  omitted  if  thought  desirable.  This  kind  of  bread  is  well 
adapted  for  the  use  of  invalids  and  dyspeptics.  With  the  latter  it  sometimes  agrees 
when  ordinary  fermented  bread  disagrees.  It  is  superior  to  biscuits  in  lightness 
and  porosity.  It  is  a  very  convenient  kind  of  bread  for  persons  on  ship-board  and 
in  other  places  where  yeast  cannot  be  procured. 

38.  SECALE  CEREALE,  Zmn.-COMMON  RYE. 

Sex.  Syst.    Triandria,  Digynia. 
(Semina,  Offic.) 

History. — Rye  is  mentioned  in  the  English  version  of  the  Old  Testament;8 
but,  in  the  opinion  of  Sprengel,3  spelt  wheat  is  meant.  The  same  writer  also 
states  that  Theophrastus*  is  the  earliest  author  who  notices  the  Secale  ccreulr;  but 
the  word  ti^,  used  by  Theophrastus,  is  thought  by  Fraas5  to  refer  to  Triticum 
monococcum,  and  not  to  rye.  Galen6  mentions  rye  under  the  name  of  pplca.,  the 
term  by  which,  as  well  as  by  oixau,  rye  is  known  in  modern  Greece.7  Pliny1 
speaks  of  secale  or  rye. 

Botany.  Gen.  Char. — Spikelets  two-flowered.  Florets  sessile,  distichous,  with 
the  linear  rudiment  of  a  third  terminal  one.  Glumes  two,  herbaceous,  keeled, 
nearly  opposite,  awnless  or  awned.  Palese  two,  herbaceous  ;  the  lower  one  awned 
at  the  point,  keeled,  unequal  sided,  broadest  and  thickest  on  the  outer  side;  the 
upper  shorter  and  bicarinate.  Stamina  three.  Ovarium  pyriform,  hairy.  Stig- 
mata two,  nearly  sessile,  terminal,  feathery,  with  long,  simple,  finely-toothed  hairs. 
Scales  two,  entire,  ciliate.      Caryopsis  hairy  at  the  point,  loose  {Kunth). 

Sp.  Char. —  Glumes  and  awns  scabrous  {Kuntli). 

Hab. — The  Caucasian-Caspian  desert.  Cultivated  in  Europe;  but  little  in  Eng- 
land; frequently  on  the  Continent. 

Description. — Rye  grains  (caryopsides  vel  semina  secalis  vel  frumenli),  in  ex- 
ternal appearance,  more  resemble  wheat  than  other  cereal  grains;  but  they  are 

1  The  above  formula  yields  a  bread  of  excellent  quality,  as  I  can  vouch  from  havin<*  repeatedly  em- 
ployed it.  Various  other  formulae  have  been  published,  many  of  which  doubtless  also  yield  excellent 
products.  The  following  are  given  in  a  little  pamphlet  entitled  Instructions  for  making  UnfermtnUi 
Bread,  by  a  Physician,  15th  edit.  1848: —  ■* 

To  make  White  or  Flour  Bread. 

Take  of  Flour,  dressed  or  household 3  lbs.  avoirdupois 

Bicarbonate  of  soda,  in  powder 9  drachms,  apothecaries' weight. 

Hydrochloric  (muriatic)  acid     Hi  nuidraebms. 

Water about  25  fluidounces. 

To  make  Brown  or  Meal  Bread. 
Take  of  Wheat  meal  (that  is,  wheat  well  ground,  as  it  comes 

from  the  mill,  retaining  the  whole  of  the  bran)     3  lbs   avoirdupois 

Bicarbonate  of  soda,  in  powder 10  drachms,  apothecaries' weight. 

Hydrochloric  (muriatic)  acid loj  fluidrachms. 

Water about  28  fluidounces. 

In  the  shops  are  sold  powders  under  various  names  (such  as  Borwick's  Original  German  Bakin"  Powd>r 
for  making  Bread  without  Yeast;  and  Edwards^  Egg  Powder)  to  enable  persons  to  prepare  a  liirhl  bread 
without  yeast,  or  even  light  puddings  without  eggs.  They  are  usually  mixtures  of  tartaric  act/and  car- 
bonate of  soda,  with  some  farinaceous  substance  (wheat  four  and  potato  starch):  to  whirl,  ig  gometimei 
added  a  small  portion  of  alum.  1  hey  are  very  useful  and  convenient  preparations ;  and,  for  employment 
on  board  ship,  and  in  various  other  situations,  will  be  found  very  valuable. 
a  Exodus,  ix.  32.  »  Hist.  Rei  Hfrb.  ii.  9    1807 

•  Hist.  Plant.Ub.  viii.  cap.  9.  *  Synops.  PI.  Flora  Classic/*,  pn  300  and  307  1845 

«  Be  Alim.facult  lib  i  cap.  xm   torn.  vi.  p.  320.  '  ' '      w  ana  M'>  lsi0 

1  Fraas.  op  supra  eit.\  also,  Pharm.  Grrrca,  pp.  501  and  510,  1S37. 
B  Hist.  Nat.  lib.  xviii.  cap  39  and  40,  ed.  Valp. 


Common  Rye:— Description;  Composition. 


129 


smaller  and  darker  externally.     Internally  they  Fis-  206- 

are  white  and  farinaceous;  externally  brownish. 
Like  wheat,  as  found  in  commerce,  they  are 
devoid  of  their  husk  or  palese. 

In  order  that  the  changes  which*  rye  under- 
goes when  it  becomes  ergotized  may  be  better 
understood,  Corda1  has  given  the  following  de- 
scription of  the  microscopic  characters  of  healthy 
rye  grains :  "  When  we  submit  a  thin  transverse 
section  of  a  healthy  grain  of  rye  to  microscopic 
examination,  we  perceive  that  the  seed-coat  (Fig. 
207,  a)  consists  of  three  layers  of  thick-walled 
cells,  beneath  which  we  find  the  second,  properly 
the  third,  seed-coat  (207,  b~),  composed  of  a  sin- 
gle layer  of  thick-walled  cells,  having  scarcely 
any  cavity.  Next  follows  a  layer  of  cells  con- 
taining gluten  (207,  c);  and  afterwards  the  cel- 
lular tissue  of  the  albumen  (207,  d).  This 
consists  of  large  roundish  hexagonal  cells,  which 
contain  grains  of  starch  (Fig.  208).  The  starch- 
grains  (Fig.  209)  are  roundish  or  ellipsoidal,  and^bout  the  0.000150  of  the  Paris 
line  in  length." 


Secale  cereak. 
entire  plant;  /,/,  paleae  ;  g,  receptacle. 


Fig.  207. 


Fig.  208. 


Fig.  209. 
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Microscopic  appearance  of  a  healthy  grain  of  Rye  (highly  magnified). 


Fig.  207.  A  thin  section  of  a  ripe  grain  of  rye.  a, 
seed-coat;  b,  inner  seed-coat;  e,  layer  of  glu- 
ten cells;  d,  cells  of  the  albumen  rilled  with 
starch  grains. 


|  Fig.  209.  A  single  cell  of  the  albumen  more  highly 
magnified,  and  showing  the  starch  grains  with 
which  it  is  filled. 
Fig.  209.  Grains  of  rye  starch  very  highly  magnified 
(according  to  Corda). 


Composition. — Rye  has  been  analyzed  by  Einhof,a  by  Boussingault,3  by  Fuer- 
stenberg,4  and  by  Payen  (see  ante,  p.  106).  The  proportion  of  starch  and  proteine 
compounds  contained  in  it,  as  ascertained  by  Krocker  and  Horsford,  have  been  be- 
fore stated  (see  ante,  vol.  i.  p.  119). 


Rte-Seeds. 

Einhof.  Boussing. 

Husk  or  bran 24.2 24 

Pure  iiionl 65.6 63.08 

Moisture 10.2 12.92 


100.0 


100.00 


Rye-Meal. 

Einhof.  Boussing. 

Starch 61.07 64.0 

Gum 11.09 11.0 

Gluten 9.48)  -n  . 

Albumen 3.28  J 1Uo 

Saccharine  matter 3.23 3.0 

Husk 6.38  &  salts    .    6.0 

Undetermined  acid  and  loss  5.42 2.0 

Fatty  matter 0.00 3.5 


100.00 


100.0 


1  Beitrag  zur  Kenntniss  d>r  Brandarten  der  Cereal ienund  des  Mutterkorns,  in  the  Oekonomische  Neuig- 
Iceiten  uml  Vtrhandlungen,  No.  83,  Vienna,  1846. 
5  L.  Gmelin,  Hnndb.  d.  Chem.  Bd.  ii.  S.  1343. 
1  Quoted  b\ -'Johnston,  Lectures  on  Agricultural  Chemistry. 
*  Joum.f.'pr.  Chem.  Bd.  xxxi.  S.  195. 
VOL.  II. — 9 
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The  composition  of  the  ashes  of  rye  is  stated  at  p.  106.  

1.  PnoTsix*  Compounds.  .F.W,  G/un»,  «nrf  ^6«™».-The  so-called  gluten  of  rye  differs 
from  wheat-gluten.  It  is  not  cohesive,  and  is  soluble  in  water  and  alcohol ;  but  after  it  has  been 
dissolved  in  alcohol  it  is  insoluble  in  water.  It  agrees  in  its  properties  with  the  glut.n  of  wheat 
(see  vol.  i.  p.  116,  and  ante,  p.  106).  Heldf  considers  it  to  be  identical  in  composition  with  the 
other  proteine  compounds  of  rye  analyzed  by  Dr.  Ber^e  Jones  and  bcheerer. 

2.  Starch.  The  starch  of  rye,  like  that  of  wheat,  consists  princpally  of  large  and  small  • 
grains,  with  but  few  of  intermediate  size;  the  larger  ones  being,  on  the  whole,  somewhat  larger 
than  the  corresponding  ones  of  wheat.*  The  shape  of  the  larger  grains  is  circular,  flat, or  lent,- 
cular;  of  the  smaller  ones  globular  (chiefly),  ellipsoidal  or  ovoidal,  rarely  angular  or  mnllar. 
shaped.  On  the  flattened  surface  of  the  larger  grains  is  seen  the  central,  rarely  c.rcular,  usually 
*lit  or  3-  4-,  or  even  5-  radiate  hilum,  sometimes  surrounded  by  very  faint  concentric  rings  and 
delicate  radiating  lines.     By  polarized  light  the  grains  show  a  central  cross. 

Chemical  Characteristics.— A  cold  decoction  of  rye  forms  with  iodine  the 
blue  iodide  of  starch.  By  washing  rye-dough  with  water,  nearly  the  whole  becomes 
diffused  through  the  liquid,  little  more  than  husk  or  bran  remaining  behind.  The 
milky  liquid  deposits  on  standing  starch  grains,  and  the  decanted  portion  yields  on 
evaporation  the  so-called  gluten;  from  which,  sugar  is  extracted  by  water,  and  oil 
by  ether :  the  residue  (glutin)  is  soluble  in  alcohol. 

Physiological  Effects. — In  its  nutritive  qualities  rye  resembles  wheat,  espe- 
cially in  the  fitness  of  its  flour  for  making  bread;  but  it  contains  less  proteine  matter 
and  more  sugar. 

USES. — Rye  is  employed  dietefically  and  medicinally;  and  also  in  the  distillery 

and  brewery. 

Rye-bread  (in  Germany  called  Schwartzbrod  or  black  bread)  is  in  common  use 
among  the  inhabitants  of  the  northern  parts  of  Europe,  but  in  this  country  is  rarely 
employed.  It  is  said  to  be  more  laxative  (especially  to  those  unaccustomed  to  its 
use)  than  wheat-bread ;  and  hence  is  sometimes  taken  to  counteract  habitual  consti- 
pation. The  roasted  seeds  (semina  secalis  tosta)  have  been  employed  as  a  substitute 
for  coffee.  On  the  continent  rye-flour  and  rye-bran  are  applied  to  the  same  medicinal 
uses  that  wheat-flour  and  wheat-bran  are  applied  in  England.  Rye  ^ottage[(pulmentum 
Ycljusculum  secalinum)  is  said  to  be  a  useful  article  of  diet  in  consumptive  cases.3 

39.  SEC  ALE  CORNUTUM.  — SPURRED  RYE  OR  ERGOT. 

Ergota. — Secale  cereale  semen  purgo  parasitico  corruptum  ?  L.  The  ergot,  a 
peculiar  excrescence  supposed  to  be  produced  by  a  parasitical  fungus,  D. 

Stnonymes. —  Clavi  siliginis,  Lonicerus;  Secalis  mater,  Thalius;  Secale  luxu- 
rians,  Bauhin,  Pinax,  lib.  i.  sect.  iv.  p.  23;  Grana  secalis  degenerati,  Brunner; 
Secale  cornutum,  Baldinger;  Clavus  secalis  vel  secalinus  ;  Secale  maternum,  tunji- 
dum  vel  temulentum  ;  Ergota,  Ph.  Lond.  et  Ed. ;  Spur  ;  Spurred  or  horned  Eye ; 
Ergot  of  Rye  ;   Cockspur  Rye  ;   Cockspur. 

History. — No  undoubted  reference  to  ergot  is  found  in  the  writings  of  the  an- 
cients. The  disease  produced  by  it  is  supposed  to  be  referred  to  in  the  following  pas- 
sage: a1089.  A  pestilent  year,  especially  in  the  western  parts  of  Lorraine,  where 
many  persons  became  putrid,  in  consequence  of  their  inward  parts  being  consumed 
by  St.  Anthony's  fire.  Their  limbs  were  rotten,  and  became  black  like  coal.  They 
either  perished  miserably,  or,  deprived  of  their  putrid  hands  and  feet,  were  reserved 
for  a  more  miserable  life.  Moreover,  many  cripples  were  afflicted  with  contraction 
of  the  sinews  [nervorum  contractio']."* 

1  Ann.  d.  Chem.  u.  Pharm.  Bd.  xlv.  S.  198,  1843. 

5  The  following  measurement*  of  eight  (including  the  largest  and  smallest)  grains  of  rye  starch  were 
made  by  Mr.  George  Jackson  : — 

1 0.0016  of  an  English  inch. 

2 0.0015  "  " 

3 0.0013  "  " 

4 0.0010  "  " 

»  Pearson,  Pratt.  Synop.  of  the  Mat.  Alim.  91. 

«  Extract  from  the  works  of  Sigebert,  in  the  Reeueil  des  Histor.  des  Gauls  et  de  la  France,  torn,  xiii-  P- 
259.    A  passage  somewhat  similar  to  the  above,  with  the  addition  of  the  following,  "  the  bread  which 


5 0.0005  of  an  English  inch. 

6 0.0003  "  << 

7 0.0002  "  " 

8 0.0001  "  '• 
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The  first  botanical  writer  who  notices  ergot1  is  Lonicerus.2  It  seems  to  have  been 
employed  by  women  to  promote  labour  pains  long  before  its  powers  were  known  to 
the  profession.  Camerarius,3  in  1683,4  mentions  that  it  was  a  popular  remedy  in 
Germany  for  accelerating  parturition.  In  Italy  and  France,  also,  it  appears  to  have 
been  long  in  use.5 

Botany. — The  nature  and  formation  of  ergot  are  subjects  on  which  botanists 
have  been  much  divided  in  opinion. 

1.  Some  regard  ergot  as  a  fungus  growing  between  the  glumes  of  grasses  in  the 
place  of  the  ovary.— Otto  von  Munchausen,6  Schrank,?  De  Candolle,8  Fries,9  Wiggers,10  and 
formerly  Berkeley,"  adopted  tliis  opinion,  and  described  ergot  as  a  fungus  under  the  name  of 
Spermoedia  Clavus*2  Fries  (Clavaria  Clavus,  Munch. ;  Sclerotium  Clavus,  De  Cand.).  Fries  and 
Berkeley,  however,  evidently  entertained  some  doubts  respecting  its  nature;  for  the  first  sug- 
gests that  the  genus  Spermoedia  consists  of  "  semina  graminum  morbosa,"  and  the  second  says, 
"it  appears  to  be  only  a  diseased  state  of  the  grain,  and  has  scarcely  sufficient  claim  to  be 
admitted  among  fungi  as  a  distinct  genus."  The  latest  writer  who  has  adopted  this  view  is 
Guibourt,'3  who  concludes  that  ergot  is  not  an  ovary  or  altered  grain,  but  a  fungus  which,  after 
the  destruction  of  the  ovary,  is  grafted  in  its  place  on  the  peduncle. 

Against  this  opinion  may  be  urged  the  circumstance  noticed  by  Tessier,14  that  a  part  only  of 
the  grain  may  be  ergotized.  Moreover,  the  scales  of  the  base  of  the  ergot,  the  frequent  remains 
of  the  stigma  on  its  top,  and  the  articulation  of  it  to  the  receptacle,  prove  that  it  is  not  an  inde- 
pendent fungus,  but  an  altered  grain.15 

2.  Some  regard  ergot  as  a  diseased  condition  of  the  ovary  or  seed.— The  argu- 
ments adduced  against  the  last  opinion  are  in  favour  of  the  present  one.  Though  a  considerable 
number  of  writers  have  taken  this  view  of  the  nature  of  ergot,  there  has  been  great  discordance 
among  them  as  to  the  causes  which  produced  the  disease. 

a.  Some  have  supposed  that  ordinary  morbific  causes  (such  as  moisture  combined  with  warmth)  were 
sufficient  to  give  rise  to  this  diseased  condition  of  the  grain.  Tessier16  and  Willdenow1'  appear  to 
have  been  of  this  opinion. 

0.  Some  have  ascribed  the  disease  to  the  attack  of  insects  or  other  animals,  Tillet,  Fontana,  R6ad, 
and  Field,'8  supported  this  view,  which,  I  may  add,  has  subsequently  been  satisfactorily  dis- 
proved. 

y.  Some,  dissatisfied  with  the  previously  assigned  causes  of  the  disease,  have  been  content  with  declar- 
ing ergot  to  be  a  disease,  but  without  specifying  the  circumstances  which  induce  it.  Mr.  Bauer,19  who 
closely  watched  the  development  of  ergot  during  eight  years  (1805-13),  and  has  made  some 
beautiful  drawings  of  it  in  different  stages,  arrived  at  this  conclusion  ;  as  also  Phoebus.20 

i.  Others  have  referred  the  production  of  the  disease  to  the  presence  of  a  parasitic  fungus.  This 
opinion,  which  appears  to  me  to  be  the  correct  one,  and  which  must  not  be  confounded  with 
that  entertained  by  De  Candolle  and  others  (vide  supra),  has  been  adopted  and  supported  by 
Leveille  in  1826,21  by  Dutrochet,22  by  Mr.  John  Smith,23  and  by  the  late  Mr.  Edwin  Quekett;2* 
and  more  recently  by  Fee25  and  by  Corda.26     But  though  the  writers  just  mentioned  agree  in 

was  eaten  at  this  period  was  remarkable  for  its  deep  violet  colour,"  is  quoted  by  Bayle  (Biblioth.  Thirap. 
torn.  in.  p.  374)  from  Mtzerai,  Abregt  Clironologique.  But  I  cannot  find  the  passage  in  the  first  and  best 
edition  of  Mezeray's  Abrtgt  Chron.  3  vols.  4to.  1608 ;  or  in  his  Histoire  de  France ;  or  in  his  Mtmoires 
Hist,  et  Critiques.  AVhether  or  not  it  be  in  the  second  and  less  perfect  edition  of  Mezeray's  Abrigi 
Chronologique,  I  am  unable  to  decide,  not  having  seen  this  work. 

1  The  etymology  of  the  word  ergot  is  very  doubtful.  Whiter  (Etymologicon.  Universale,  ii.  594)  thinks 
thai  it  is  derived  from  arguo,  and  is  attached  to  such  terms  as  urgeo.    It  was  anciently  written  argot. 

*  Kreulerburh,  p.  888,  Franckfort,  1582. 

3  Setts  dts  Curieux  de  la  Nature,  art.  6.  obs.  82,  quoted  by  Velpeau. 

*  Dierbach,  Neuest  Entd.  in  d.  Mat.  Med.  130,  1837. 

8  Bayle.  Bibl.  Thtrap.  iii.  375.  Velpeau,  in  his  Traitt  Complet  de  V Art  des  Accouchemens,  gives  an 
excellent  literary  history  of  ergot. 

I  Hausvater,  i.  33*2,  1704-1773.  '  Baiersche  Flora,  ii.  571, 1789. 

*  Mtm.  <lu  Mus.  d'Hist.  Nat.  ii.  401,  1315.  s  Syst.  Mycol.  ii.  208,  1822. 
10  Inq.  in  Secalt  Corn.  Gotting.  1831,  in  Christison's  Treatise. 

II  English  Flora,  vi.  Part  ii.  220,  1S30.  Mr.  Berkeley  is  now  of  opinion  that  the  ergot  is  produced  by 
Oiiliiuti  abortifaeitns  (see  ante,  p.  944) ;  and  in  Lindley's  Medical  and  (Economical  Botany,  p.  14,  1849. 

n  Erroneously  quoted  in  the  Pharm.  Lond.  1830,  as  Acinula  Clavus. 

"  Hist.  Nat.  des  Drogues,  4me  edit,  t.  ii.  p.  72,  1849.  »«  Quoted  by  De  Candolle. 

'•  Quekett,  in  Proceedings  of  the  Lin.  Soc.  Dec.  4,  1838. 

"  Mtm.  Soc.  Roy.  Midec.  1770,  p.  417;  1777,  p.  587.  "  In  Christison's  Treatise  on  Poisons. 

'"  Referred  to  by  Christison.  op  tit. 

"  MS.  British  Musnim  ;  also,  Trans,  of  the  T.inn.  Society,  vol.  xviii. 

80  Deutschl.  Icryptogain.  Giftegewachse,  Berlin,  1838.  "  Ann.  de  la  Soc.  Linn,  de  Paris. 

m  Mt'tnoires  pour  servir  a  VHistoire  anatomique  et  physiologique  des  Vigit.  et  des  Animaux,  vol  ii  n 
161,  18.17.  ■     -v 

M  Trans.  Linn.  Society,  vol.  xviii.  «  Ibid. 

'»  Mtmoire  sur  V Ergot  du  Seigle,et  sur  quelqves  Agames  qui  vivent  Parasites  sur  les  Epis  de  cette 
Ctrtalc,  ler  Mem.  Strasbourg,  1843.    See  Pharm.  Journ.  vol.  v.  p.  232, 1840. 

"  Bi  itrag  zur  K- mi  tniss  ihr  Brandar ten  der  Cerealienund  des  Mutterlcorns,  in  the  Oekonomische  Neuis- 
keiten  und  Verhandlungen,  No.  83,  published  at  Vienna,  1816. 
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considering  ergot  to  be  a  disease  of  the  ovary  or  seed,  caused  by  a  parasitic  fungus,  considerable 
difference  exists  among  them  as  to  the  real  nature  of  the  parasite.1 

The  statements  of  Le>eill<;,  Phillipar,9  Smith,  and  Quekett,  leave,  I  think,  but 
little  doubt  that  ergot  is  a  disease  of  the  grain  caused  by  the  presence  of  a  parasitical 
fungus.  This  view  is  supported  by  the  observations  of  Wiggers,  that  the  white  dust 
(sporidia,  Quek.)  found  on  the  surface  of  ergot  will  produce  the  disease  in  any  plant 
(grass?)  if  sprinkled  in  the  soil  at  its  roots.  Mr.  Quekett  (see  ante,  p.  87)  infected 
grains  of  corn  by  immersing  them  in  water  in  which  the  sporidia  of  the  Oidium 
abortifaciens  were  contained.  The  plants  which  were  produced  by  the  germination 
of  the  grains  were  all  ergotized. 

Mr.  Quekett,  who  most  carefully  examined  the  development  of  ergot,  says  that 
the  first  appearanee  of  the  ergot  is  observed  by  the  young  grain  and  its  appendages 
becoming  covered  with  a  white  coating  composed  of  multitudes  of  sporidia  (Fig.  184 
A,  p.  87)  mixed  with  minute  cobweb-like  filaments  (  Oidium  abortifaciens,  Fig.  184, 
H  I,  p.  87).  This  coating  extends  over  all  the  other  parts  of  the  grain,  cements 
the  anthers  and  stigmas  together,  and  gives  the  whole  a  mildewed  appearance. 
When  the  grain  is  immersed  in  water,  the  sporidia  fall  to  the  bottom  of  the  liquid. 
A  sweet  fluid — at  first  limpid,  afterwards  viscid — is  found  in  the  affected  flower  at 
this  stage ;  and,  when  examined  by  the  microscope,  is  found  to  contain  the  sporidia 
just  referred  to  (Phillipar,  Smith,  Quekett).  Phillipar  says  this  fluid  oozes  from 
the  floral  centie;  and  Mr.  Quekett,  who  at  first  thought  that  it  had  an  external 
origin,  was  subsequently  convinced  that  it  escaped  from  the  ergot  or  the  parts 
around  it. 

If  we  examine  the  ergot  when  about  half-grown  (Fig.  210),  we  find  it  just  begin- 
ning to  show  itself  above  the  paleae,  and  presenting  a  purplish-black  colour.    By 

Fig.  210. 


Ergot  of  Rye. 


A.  A  side  view  of  a  longitudinal  section  of  an  infected  grain,  soon  after  fecundation,  when  the  disea.e 

makes  Us  first  •external  appearance :  magnified  eight  times  in  diameter 

B.  Front  view  of  a  section  of  the  above  infected  grain,cutat  lettera:  magnified  sixteen  times  in  diameter. 

C.  Ditto,  cut  at  letter  b:  magnified  sixteen  times  in  diameter  ™  mumm  iu  uiuuwi 

D.  Side  view  of  an  unripe  bat  advanced  ergotized  grain,  at  the  upper  part  of  which  is  the  tuberr-ulated 

KiUe  g  a  Ver,aif0rm  aPPearance.  a"d   constituting   the  fungus  (SphJcelia Segetum)  of 

E.  Longitudinal  section  of  the  grain. 

F.  A  full-grown  ergot,  within  its  floret,  magnified  twice  its  diameter. 


3^ha^e  gjven  an  abstract  of  M.  Fee's  opinion  in  the  Pharmaceutical  Journal  vol   v   n  282 
Tnute  Organogr.  et  Phys.-Agr.  sur  la  Carie,  It  Ckarbon,  V Ergot,  &c.  8™    Versailles;  1637. 
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this  time  it  has  lost  in  part  its  white  coating,  and  the  production  of  sporidia  and 
filaments  has  nearly  ceased.  At  the  upper  portion  of  the  grain,  the  coating  now 
presents  a  vermiform  appearance,  which  LeVeilte1  describes  as  constituting  cerebri- 
form  undulations.  These  are  beautifully  depicted  in  Mr.  Bauer's  drawings  (Fig.  210, 
A  D  e).  Leveille*  regards  this  terminal  tubercle  of  the  grain  as  a  parasitical  fungus, 
which  he  calls  the  Sphacelia  Segetum.  But  these  undulations  are  merely  masses 
of  sporidia;  for  if  a  little  be  scraped  off  with  a  knife,  then  moistened,  and  examined 
by  the  microscope,  we  find  nothing  but  myriads  of  sporidia.  The  ergot  now  in- 
creases in  a  very  rapid  manner. 

Corda  has  confirmed  the  ob-  Fig.  211. 

servations  of  Messrs.  Smith  and 
Quekett;  but,  as  I  have  already 
stated  (see  ante,  p.  87),  he  con- 
siders the  fungus  to  be  a  new 
species  of  Hymenvla  (of  the 
sub-order  Uymenophycetes),  to 
which  he  has  given  the  name 
of  II.  clavus. 

To  the  agriculturist,  an  im- 
portant subject  of  inquiry  is 
the  predisposing  causes  of 
ergot.  Very  little  of  a  satis- 
factory nature  has,  however, 
been  ascertained  on  this  point. 
One  fact,  indeed,  seems  to 
have  been  fully  established — 
viz.  that  moisture,  which  was 
formerly  thought  to  be  the  fer- 
tile source  of  the  spur,  has  lit- 
tle, if  anything,  to  do  with  it.8 
Moreover,  the  disease  is  not 
peculiar  to  rye.  Many  other 
grasses  (Phoebus  has  enume- 
rated 31  species)  are  subject  to 
it.  In  the  summer  of  1838, 
I  found  the  following  grasses, 
growing  in  Greenwich  marshes, 
ergotized :  Lolium  perenne, 
Ductylis  glomerate,  Alopecurus 
pratensis,  Fcstuca  pratensis, 
Tritlcum  repens,  Arundopkrag- 
mitcs,  Ilordeum  murinum,  and 
II.  pra tense.  Professor  Henslow 
found  it  in  wheat  which  had 
been  sent  to  the  miller.3  I  am 
indebted  to  him  also  for  fine 
specimens  of  ergot  on  Ammo- 
phila  anuidinacea.  But  the 
disease  is  not  confined  to  the 
QramvMm:  the  Cyperaceae  are  also  subject  to  it,  and  perhaps,  likewise,  Pol- 
macefe.* 

Commerce. — Ergot  is  imported  from  Germany,  France,  and  America. 


A  full  grown  ear  of 


■yc,  gtrongly  infected  with  ergot  (natural 
size). 


The  late 


1  Quoted  by  Richard,  EUm.  d'Hist.  Nat.  i.  332.  a  Phillipar,  op.  cit.  126;  also,  Bauer   MSS 

<t  on  the  Diseaies  of  WAeaj,p.20,  from  the  Journal  of  the  Royal  Agricultural  Society  of  England 
'  Phoebus,  op.  eit.  105.  J       " 
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Mr.  Butler,  of  Covent  Garden  Market,  told  me  that  about  lj  tons  were  imported 
in  the  year  1839. 

Description. — When  we  examine  a  number  of  ears  of  ergotized  rye,  we  find 
that  the  number  of  grains  in  each  spike  which  have  become  ergotized  varies  con- 
siderably :  there  may  be  one  only,  or  the  spike  may  be  covered  with  them.1  Usually, 
the  number  is  from  three  to  ten. 

The  mature  ergot  (Fig.  211)  projects  considerably  beyond  the  palerc.  It  has  a 
violet-black  colour,  and  presents  scarcely  any  filaments  and  sporidia. 

The  spurred  rye,  or  ergot  (ergota)  of  commerce,  consists  of  grains  which  vary  in 
length  from  a  few  lines  to  an  inch,  or  even  an  inch  and  a  half,  and  whose  breadth 
is  from  half  a  line  to  four  lines.  Their  form  is  cylindrical  or  obscurely  triangular, 
with  obtuse  angles,  tapering  at  the  extremities  (fusiform),  curved  like  the  spur  of  a 
cock,  unequally  furrowed  on  two  sides,  often  irregularly  cracked  and  fissured.  The 
odour  of  a  single  grain  is  not  detectable,  but  of  a  large  quantity  is  fishy,  peculiar, 
and  nauseous.  The  taste  is  not  very  marked,  but  is  disagreeable,  and  very  slightly 
acrid.  The  grains  are  externally  purplish-brown  or  black,  more  or  less  covered  by 
a  bloom,  moderately  brittle,  the  fractured  surface  being  tolerably  smooth,  and  whitish 
or  purplish-white.  Their  sp.  gr.  is  somewhat  greater  than  that  of  water,  though, 
when  thrown  into  this  liquid,  they  usually  float  at  first,  owing  to  the  adherent  air. 
The  lower  part  of  the  grain  is  sometimes  heavier  than  the  upper. 

When  examined  by  the  microscope,  we  find  that  the  ergot  consists  of  three  dis- 
tinct parts : — 

1.  The  internal  part  or  hotly  of  the  ergot:  this  is  composed  of  the  hexagonal  or 

rounded  cellular  tissue.  The  cells  have  the  shape  and  regularity  of  the 
normal  cells  of  the  albumen,  but  they  are  considerably  smaller  (Corda  says 
they  are  only  g'jth  of  the  size),  and  contain,  instead  of  starch,  from  one  to 
three  globules  of  oil,  which  are  lighter  than  water  and  soluble  in  ether  (Fig. 
212,  d,  and  214).  If  the  structure  of  ergot  be  examined  after  the  grains 
have  been  dried  and  re-moistened,  the  tissue  presents  a  very  irregular  ap- 
pearance. 

2.  The  violet  or  blackish  coat  of  the  ergot:  this  consists  of  a  layer  of  longitudi- 

nally elongated  delicate  cells  (see  Fig.  212,  c). 

3.  The  bloom,  which  to  a  greater  or  less  extent,  covers  the  violet  coat  of  the 

ergot:  it  resembles  the  bloom  of  plums,  and  may  be  readily  wiped  off.  Ac- 
cording to  the  late  Mr.  Quekett,  it  consists  of  the  sporidia  of  the  Oidium 


Fig.  212. 


Fig.  213. 


Fig.  214. 


Microscopic  appearance  of  Ergotized  Rye  (highly  magnified)  according  to  Corda. 

Fig.  212.  Thin  transverse  section   of  ergot  of  rye.    a,  layer  of  spores;   b,  sporophores  or  basidia;  c, 

epidermis  of  the  receptacle;  d,  body  of  the  receptacle;   e,  oil  globules. 
Fig.  213.  Spores  of  the  fungus  very  highly  magnified. 
Fig.  214.  Body  of  the  receptacle,  with  the  cells  containing  oil. 


1  Phillipar,  op.  cit.  p. 
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abortifaciens  (Fig.  184,  a).  But  Corda  describes  it  as  consisting  of  two 
parts :  a  layer  of  cylindrical,  undivided  cells  {sporophores  or  basidia,  Fig. 
212,  b),  supporting  the  spores  (Fig.  212,  a,  and  Fig.  213). 

In  considering  the  metamorphosis  which  the  normal  rye  grains  have  undergone 
by  becoming  ergotized,  it  appears  that  the  seed  coats  and  gluten  cells  (Fig.  206,  a 
b  c,  p.  129)  have  been  replaced  by  a  layer  of  dark  cells  (Fig.  212,  c);  that  the 
large  cells  of  the  albumen  (Fig.  207,  d,  and  Fig.  208,  p.  129)  have  been  replaced 
by  the  small  cells  of  the  ergot  (Figs.  212  d,  and  214)  ;  that  the  starch  grains  of 
the  cells  of  the  albumen  (Fig.  208,  and  Fig.  209)  have  been  replaced  by  drops  of 
oil  in  the  cells  of  the  ergot  (Fig.  212,  d,  and  Fig.  214) ;  and  that  the  little  body 
at  the  top  of  the  ergot  (Fig.  210,  F  a),  which  Phoebus  calls  the  Miitzchen,  is  the 
remains  of  the  hairy  crown  of  the  grain,  of  the  stigmata,  and  of  the  withered  ele- 
vated pericarp. 

Thus  the  entire  organization  of  the  grains  is  changed,  and  at  the  same  time  their 
effects  on  the  animal  body  are  altered;  for  while  sound  rye  is  edible,  nutritive, 
and  healthy,  ergotized  rye  is  unwholesome  and  poisonous,  producing  raphania  and 
abortion. 

Deterioration. — The  ergot  of  rye  is  fed  on  by  a  little  acarus,  which  is  about 
one-fourth  of  the  size  of  a  cheese-mite.  This  animal  destroys  the  interior  of  the 
ergot,  and  leaves  the  grain  as  a  mere  shell.  It  produces  much  powdery  excreraen- 
titious  matter  (Quekett).  In  four  months  7  i  ounces  of  this  fecal  matter  of  the 
acarus  were  formed  in  seven  pounds  of  ergot.  I  have  some  ergot  which  has  been 
kept  for  eleven  years  in  a  stoppered  glass  vessel  without  being  attacked  by  the  acarus, 
and  it  has  all  the  characteristics  of  good  ergot.  It  is  advisable,  however,  not  to  use 
ergot  which  has  been  kept  for  more  than  two  years. 

Composition. — Ergot  was  analyzed,  in  1816,  by  Vauquelin;1  in  1817,  by  Pet- 
tenkofer;8  in  1826,  by  Winkler;3  in  1829,  by  Maas;4  in  1831,  by  Wiggers;5  and 
more  recently  by  Chevallier.8  The  results  obtained  by  Chevallier  were  analogous 
to  those  of  Wiggers. 

Vauquelin''  s  Analysis.                            i                                Wiggers's  Analysis. 
Pale  yellow  matter,  soluble  in  alcohol,  and  tasting  j  Ergotin 1.25 


like  fish-oil. 

White  bland  oil,  very  abundant. 

Violet  colouring  matter,  insoluble  in  alcohol,  solu- 
ble in  water. 

A  fixed  acid  (phosphoric?). 

Vegeto-animal  or  nitrogenous  matter,  prone  to  putre- 
i  ion,  and  yielding  ammonia  and  oil  by  distilla- 
tion. 

Free  ammonia,  disengaged  at  2120  F. 


Peculiar  fixed  oil     3d. 00 

AVhite  crystallizable  fat     1.05 

Cerin 0.70 

Fungin 46.19 

Vegetable  osmazome 7.76 

Peculiar  saccharine  matter 1.55 

Gummy  extractive,  with  red  colouring  matter    2.33 

Albumen       1.46 

Superphosphate  of  potash 4.42 

Phosphate  of  lime,  with  trace  of  iron 0.29 

Silica 0.14 

Ergot 102.20 

1.  Ehootin  was  procured  by  digesting  ergot  with  ether,  to  remove  the  fatty  matter,  and  then 
in  boiling  alcohol.  The  alcoholic  solution  was  evaporated,  and  the  extract  treated  by  water. 
The  ergotin  remained  undissolved.  It  was  brownish-red,  with  an  acrid  bitter  taste,  and.  when 
warmed,  had  a  peculiar  but  unpleasant  odour.  It  was  soluble  in  alcohol,  but  insoluble  in  water 
or  ether.  It  is  probable,  therefore,  that  it  is  a  resinoid  colouring  matter.  It  proved  fatal  to  a 
hen.  Nine  grains  of  it  were  equal  to  an  ounce  and  a  half  of  ergot.  It  appears,  tlien,  that 
though  a  poisonous  principle,  it  is  probably  not  the  agent  which  acts  on  the  uterus,  for  the  latter 
is  soluble  in  water,  whereas  ergotin  is  not.  It  is  possible,  however,  that  it  may  be  rendered 
soluble  in  water  by  combination  with  some  other  body. 

2  Oil  of  Ergot. — As  this  is  now  used  in  medicine,  its  properties  will  be  described  hereafter 
(see  p.  143). 

There  are  no  good  grounds  for  suspecting  the  existence  of  either  hydrocyanic  acid  or  phosphate 
of  morphia  in  ergot,  as  supposed  by  Pettenkofer. 

1  Ann.  Chim.  iii.  337.  a  Buchner's  Repert.  iii.  65. 

*  Christison,  On  Poisons.  *  Schwartze,  Pharm.  Tubell.  2er  Ausg.  460. 

*  Phoebus,  (.iiftzrwarhse,  102;  Journ.  de  Pharm.  xviii.525,  1332. 

*  Dierbach,  Neuest.  Entd.  in  d.  Mat.  Med.  1S37,  p.  129. 
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Chemical  Characteristics. — Ergot  is  inflammable,  burning  with  a  clear  yel- 
lowish white  flame.  The  aqueous  infusion  or  decoction  of  ergot  is  red,  and  possesses 
acid  properties.  Both  acetate  and  diacetatc  of  lead  cause  precipitates  in  a  decoction 
of  ergot.  Iodine  gives  no  indication  of  the  presence  of  starch.  Nitrate  of  silver 
causes  a  copious  precipitate  soluble  in  ammonia,  but  insoluble  in  nitric  acid.  Tinc- 
ture of  nutgalls  also  produces  a  precipitate,  ((annate  of  ergotinf)  Alkalies  heighten 
the  red  colour  of  the  decoction. 

Physiological  Effects. — Great  discrepancy  is  to  be  found  in  the  accounts 
published  respecting  the  influence  of  spurred  rye  on  man  and  animals.  While  the 
majority  of  experimenters  or  practical  observers  concur  in  assigning  to  it  energetic 
powers,  others  have  declared  it  harmless. 

a.  On  Vegetables. — Schubler  and  Zeller  have  tried  its  effects  on  plants,  and  I 
infer  from  their  statements  that  they  found  it  poisonous.1 

j3.  On  Animals. — Accidental  observation  and  direct  experiment  concur  in  show- 
ing that  in  most  instances  spurred  rye  acts  as  a  poison  to  the  animal  economy.  But, 
as  Phoebus  correctly  observes,  we  cannot  call  it  a  violent  poison,  since  drachms  and 
even  ounces  are  required  to  destroy  small  animals  (e.  g.  rabbits  and  pigeons). 

It  has  proved  poisonous  to  flies,  leeches,  birds  (geese,  ducks,  pigeons,  common 
fowls,  &c),  and  mammals,  (dogs,  cats,  pigs,  sheep,  rabbits,  &c.)  Birds  and  mam- 
mals refuse  to  take  it,  even  mixed  with  other  kinds  of  food.  Diez2  gives  the  follow- 
ing as  the  symptoms  produced  by  it  in  dogs  who  are  compelled  to  swallow  it : 
"  Great  aversion  to  it,  discharge  of  saliva  and  mucus  from  the  mouth,  vomiting,  dila- 
tation of  the  pupil,  quickened  respiration  and  circulation,  frequent  moanings,  trem- 
bling of  the  body,  continual  running  round,  staggering  gait,  semi-paralysis  of  the 
extremities,  especially  the  hinder  ones,  sometimes  diarrhoea;  sometimes  hot  anus, 
increased  formation  of  gas  in  the  alimentary  canal;  faintness  and  sleepiness,  with 
great  thirst,  but  diminished  appetite.  Death  followed  under  gradually  increasing 
feebleness,  without  being  preceded  by  convulsions.  To  the  less  constant  symptoms 
belong  inflammation  of  the  conjunctiva,  and  the  peculiar  appearance  of  turning  round 
in  a  circle  from  right  to  left."  Similar  observations  as  to  its  injurious  operation 
have  been  made  by  Robert.3  In  some  cases  abscess  and  gangrene  of  various  parts 
of  the  body,  with  dropping  off  of  the  toes,  and  convulsions,  have  been  noticed.  A 
strong  decoction  injected  into  the  vein  of  a  dog  caused  general  feebleness,  paralysis 
of  the  posterior  extremities,  vomiting,  and  death.4 

But  there  are  not  wanting  cases  apparently  showing  that  spurred  rye  has  no  in- 
jurious action  on  animals.  The  most  remarkable  and  striking  are  those  related  by 
Block.5  In  1811,  twenty  sheep  ate  together  nine  pounds  of  it  daily  for  four  weeks 
without  any  ill  effects.  In  another  instance,  twenty  sheep  consumed  thirteen  pounds 
and  a  half  daily,  for  two  months,  without  injury.  Thirty  cows  took  together  twenty- 
seven  pounds  daily,  for  three  months,  with  impunity ;  and  two  fat  cows  took,  in 
addition,  nine  pounds  of  ergot  daily,  with  no  other  obvious  effect  than  that  their 
milk  gave  a  bad  caseous  cream,  which  did  not  yield  good  butter.  These  statements 
furnish  another  proof  to  the  toxicologist  that  the  ruminants  suffer  less  from  vegetable 
poisons  than  other  animals. 

Another  interesting  topic  of  inquiry  is  the  action  of  ergot  on  the  gravid  uterus 
of  mammals.  Chapman6  says  "  it  never  fails,  in  a  short  time,  to  occasion  abortion." 
We  have  the  testimony  of  Percy  and  Laurent,  that  a  decoction  injected  into  the 
veins  of  a  cow  caused  the  animal  to  calve  speedily;  and  in  one  out  of  three  experi- 
ments, Mr.  Combes  has  stated,  the  ergot  caused  the  abortion  of  a  bitch.7  Diez8 
found  that  it  caused  uterine  contractions  in  dogs,  rabbits,  and  sows.  Large  doses 
given  to  bitches  induced  an  inflammatory  condition  of  the  uterus,  and  destroyed 
both  mother  and  her  young.     However,  in  opposition  to  these  statements,  we  have 

1  Marx,  Die  Lehre  v.  d.  Giften,  ii.  107.  »  Quoted  by  Phcebui,  op.  tit.  p.  106. 

\  ^rlftlS0n!  °P-  «*•  *  Gaspard,  Journ  de  Phys.  exptr.  ii.  35- 

P''«'bus,  op.  at.  p.  107.  «  Elem.  ofThtrap.  i.  489.  4tli  edit. 

XSeal,  Jieszarches  respecting  Spur  or  Ergot  of  Rye,  p  90.        s  PIkb'ous,  p.  106. 
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the  evidence  of  Chatard,  Warner,  Villeneuve,  and  others,  who  failed  in  producing 
abortion  with  it.1 

I  am  indebted  to  the  late  Mr.  Youatt,  formerly  Veterinary  Surgeon  to  the  Zoolo- 
gical Society,  for  the  following  note  respecting  the  effects  of  ergot  on  animals : — 

"I  have,  for  the  last  six  or  seven  years,  been  in  the  habit  of  administering  the 
ergot  of  rye  to  quadrupeds  in  cases  of  difficult  or  protracted  parturition,  in  order  to 
stimulate  the  uterus  to  renewed  or  increased  action.  In  the  monogastric,  if  I  may 
venture  to  use  the  term,  I  have  never  known  it  fail  of  producing  considerable  effect, 
even  when  the  uterus  has  been  previously  exhausted  by  continued  and  violent  efforts. 
In  the  ruminant,  with  its  compound  stomach  or  stomachs,  I  have  witnessed  many 
a  case  of  its  successful  exhibition.  I  have  had  recourse  to  it  in  the  cow,  the  sheep, 
and  the  deer,  both  foreign  and  domestic.  Parturition  has  not  always  been  accom- 
plished, from  false  presentations  or  other  causes,  but  the  uterus  has  in  every  case 
responded — it  has  been  roused  to  a  greater  or  less  degree  of  renewed  action.  On 
the  other  hand,  there  are  cases  recorded  by  veterinary  practitioners,  in  which  it  has 
been  given  in  very  large  quantities  without  producing  the  slightest  effect.  I  have 
always  attributed  this  to  a  certain  degree  of  forgetfulness  of  the  construction  of  the 
stomachs  of  ruminants.  If  the  medicine,  as  is  too  often  the  case,  is  poured  hastily 
down,  and  from  a  large  vessel,  it  breaks  through  the  floor  of  the  cesophagean  canal 
and  falls  into  the  rumen,  and  there  it  remains  perfectly  inert.  But  if  it  is  suffered 
to  trickle  down  the  cesophagean  canal,  although  a  portion  of  it  may  still  enter  the 
rumen,  the  greater  part  will  flow  on  through  the  cesophagean  canal  and  the  many- 
plies  into  the  fourth  or  villous  stomach,  and  produce  the  desired  effect." 

y.  On  Man. — These  may  be  noticed  under  two  heads:  1,  effects  of  single  doses; 
2,  effects  of  its  continued  use  as  an  article  of  food. 

1.  In  single  or  few  doses. — Hertwig,3  Lorinser,3  Jorg,4  and  Diez,5  who  have  en- 
deavoured to  ascertain  the  effects  of  ergot  by  experiment,  agree  in  stating  that,  in 
doses  of  from  half  a  drachm  to  two  drachms,  nausea,  inclination  to  vomit,  dryness 
of  the  throat,  great  thirst,  aversion  to  food,  uneasiness  or  actual  pain  in  the  abdomen, 
occasionally  alvine  evacuations,  weight  and  pain  in  the  head,  giddiness,  in  some 
cases  stupor  and  dilatation  of  pupils,  have  resulted  from  its  use.  It  deserves,  how- 
ever, to  be  noticed,  that  these  effects  have  not  been  observed  by  some  experimenters.6 

The  effects  produced  by  the  use  of  single  or  a  few  doses  of  ergot  may  be  con- 
veniently arranged  under  four  heads. 

o.  Effects  on  the  uterine  system.  (  Uterine  contractions!) — The  action  of  spurred 
rye  on  the  uterus,  when  labour  has  actually  commenced,  is  usually  observed  in  from 
ten  to  twenty  minutes  after  the  medicine  has  been  taken,  and  is  manifested  by  an 
increase  in  the  violence,  the  continuance,  and  the  frequency  of  the  pains,  which 
usually  never  cease  until  the  child  is  born ;  nay,  they  often  continue  for  some 
minutes  after,  and  promote  the  speedy  separation  of  the  placenta  and  the  firm  con- 
traction of  the  uterus  in  a  globular  form.  The  contractions  and  pains  caused  by 
ergot  are  distinguished  from  those  of  natural  labour  by  their  continuance ;  scarcely 
any  interval  can  be  perceived  between  them,  but  a  sensation  is  experienced  of  one 
continued  forcing  effort.  If,  from  any  mechanical  impediment  (as  distortion),  the 
uterus  cannot  get  rid  of  its  contents,  the  violence  of  its  contraction  may  cause  its 
rupture,  as  in  the  cases  alluded  to  by  Dr.  Merriman,7  Mr.  Armstrong,8  and  Mr. 
Coward.0 

Ergot  sometimes  fails  to  excite  uterine  contractions.  The  causes  of  failure  are, 
for  the  most  part,  conjectural.     The  quality  of  the  ergot,  peculiarities  on  the  part 

1  Nrnl,  op.  cit.  a  Sundelin,  Htilmittell.  i.  513,  3te  Aufl. 

'  i:,lin.  Med.  and  Surg,  Journ.  xxvi.  453,  *  Gebrauch  inn.  Keizm.  z.  BefOrd.  d.  Geburt.  1833. 

»  Phoebui,  op.  cit. 

'  Kcil,  DiM.  inaug.  de  Sccali  Cornuto,  Berol.  1822,  quoted  in  Sundelin,  Heilmitlell.;  also,  Dr.  Chap- 
imin.  I'.lrni.  «f  T/nriip.  vol.  i.  p.  488,  4th  edit. 

«.  of  liiff.  Part  p.  197,  1838.  •  Lond.  Med.  Gaz.  Aug.  4,  1838. 

.  \.»v  87,  1840.    Did  the  ergot  cause  (he  rupture,  in  the  case  related  in  the  Lancet,  vol.  i.  1839-7, 
p. 884,  by  Mr.  Hooper? 
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of  the  mother,  and  death  of  the  foetus,  have  been  assigned  as  sueh.  The  two  first 
will  be  readily  admitted;  but  why  the  remedy  should  be  altogether  inert  "  where 
the  foetus  has  been  for  some  time  dead,  and  putrefaction  to  any  extent  taken  place,"' 
cannot  be  readily  explained.  Its  occasional  failure  has  been  urged  by  the  late  Dr. 
Hamilton2  as  an  argument  in  favour  of  his  notion  that  ergot  acts  "  in  no  other  way 
than  by  influencing  the  imagination."  But,  on  the  same  ground,  the  sialagopi 
power  of  mercury  might  be  denied.  Dr.  Hamilton's  erroneous  estimate  of  the 
powers  of  ergot  is  referable  to  a  want  of  experience  of  its  use ;  for  he  admits  that 
he  has  only  had  two  opportunities  in  practice  of  making  a  fair  trial  of  it. 

There  is  usually  much  less  hemorrhage  after  delivery,  when  ergot  has  been  em- 
ployed, than  where  it  has  not  been  exhibited.  The  lochial  discharges  are  also  said 
to  be  less ;  but  this  is  certainly  not  constantly  the  case.  Moreover,  it  has  been 
asserted  "  that  the  menstrual  discharge  has  not  recurred  after  the  use  of  the  ergot 
in  certain  cases  of  protracted  parturition."3  But  the  inference  intended  to  be  con- 
veyed here,  viz.,  that  ergot  caused  the  non-recurrence,  is  not  correct ;  at  least,  I  am 
acquainted  with  several  cases  in  which  this  effect  did  not  follow  the  employment  of 
spurred  rye,  and  I  know  of  none  in  which  it  did. 

Ergot  has  been  charged  with  causing  the  death  of  the  child ;  but  the  charge  lias 
been  repelled  by  some  experienced  practitioners  as  being  devoid  of  the  least  founda- 
tion. "  The  ergot,"  says  Dr.  Hosack,4  "  has  been  called,  in  some  of  the  books, 
from  its  effects  in  hastening  labour,  the  pidvis  ad partum  ;  as  it  regards  the  child, 
it  may,  with  almost  equal  truth,  be  denominated  the  pulvis  ad  mortem  ;  for  I  be- 
lieve its  operation,  when  sufficient  to  expel  the  child,  in  cases  where  nature  is  alone 
unequal  to  the  task,  is  to  produce  so  violent  a  contraction  of  the  womb,  and  conse- 
quent convolution  and  compression  of  the  uterine  vessels  as  very  much  to  impede, 
if  not  totally  to  interrupt,  the  circulation  between  the  mother  and  child."  How- 
ever, Dr.  Chapman5  strongly  denies  this  charge,  and  tells  us  that  in  200  cases 
which  occurred  in  the  practice  of  himself  and  Drs.  Dewees  and  James,  the  ergot 
was  used  without  doing  harm  in  any  respect ;  and,  he  adds,  "  no  one  here  believes 
in  the  alleged  deleterious  influence  of  the  article  on  the  foetus."  It  is  not  im- 
probable, however,  where  the  impediment  to  labour  is  very  great,  that  the  violent 
action  of  the  uterus  may  be  attended  with  the  result  stated  by  Dr.  Hosack.  Dr. 
F.  H.  Ramsbotham6  has  suggested  that  the  poisonous  influence  of  ergot  may  be 
extended  from  the  mother  to  the  foetus,  as  in  the  case  of  opium.  He  also  states7 
that  of  30  cases  in  which  he  induced  premature  labour  by  puncturing  the  mem- 
branes, 21  children  were  born  alive ;  while,  in  26  cases  of  premature  labour  induced 
by  ergot  only,  12  children  only  were  born  alive.  This  fact  strongly  favours  the 
notion  of  the  deleterious  influence  of  the  ergot  on  the  foetus. 

Given  to  excite  abortion,  or  premature  labour,  ergot  has  sometimes  failed  to 
produce  the  desired  effect.  Hence,  many  experienced  accoucheurs  have  concluded 
that,  for  this  medicine  to  have  any  effect  on  the  uterus,  it  was  necessary  that  the 
process  of  labour  should  have  actually  commenced.8  But,  while  we  admit  that  it 
sometimes  fails,  we  have  abundant  evidence  to  prove  that  it  frequently  succeeds; 
and  most  practitioners,  I  think,  are  now  satisfied  that  in  a  large  number  of  cases  it 
has  the  power  of  originating  the  process  of  accouchement.  Cases  illustrating  its 
power  in  this  respect  are  referred  to  by  Bayle;9  and  others  are  mentioned  by 
Waller,10  Holmes,"  Ramsbotham,13  Muller,13  and  others. 

The  action  of  ergot  on  the  unimpregnated  uterus  is  manifested  by  painful  con- 
tractions, frequently  denominated    "  bearing-down    pains,"   and  by  the  obvious 

1  Dr.  Bibby,  in  Merriman's  Synopsis,  p.  108. 

a  Pract.  Observ.  relating  to  Midwifery,  part  ii.  p.  84,  1S36. 

*  Dr.  J.  W.  Francis,  in  the  3d  American  edition  of  Denman's  Midwifery,  1829 

Essays,  vol.  ii.  296.  »  Elem.  of  Therap.  i.  488,  4th  edit. 

•  Lond.  Med.  Gaz.  vol.  xiv.  p.  84.  '  Rid.,  June  15,  1839. 
'Bayle,  Btbl.  Therap.  iii.  550.  »  Op.  lit.  p.  550. 

°  Lancet, 1836   vol.  x.  p.  54.  u  Ibid.,  1827-28.  vol.  ii.  p.  794. 

"  Lond.  Med.  Gaz.  xiv.  pp.  85  and  434 ;  also,  Lond.  Med.  Gaz.  June  15,  1839. 
"  Djerbach,  Neuesten  Entd.  in  d.  Mat.  Med.  i.  139,  1837. 
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influence  which  it  exercises  over  various  morbid  conditions  of  this  viscus ;  more 
particularly  by  its  checking  uterine  hemorrhage,  and  expelling  polypous  masses. 
Tenderness  of  the  uterus,  and  even  actual  metritis,  are  said  to  have  been  induced 
by  it.1 

$.  Effects  on  the  Cerebro- Spinal  System.  (Narcotism). — Weight  and  pain  in 
the  head,  giddiness,  delirium,  dilatation  of  pupil,  and  stupor,  are  the  principal 
symptoms  which  indicate  the  action  of  ergot  of  rye  on  the  brain.  Dr.  Maunsell3 
Las  published  five  cases  (viz.,  two  which  occurred  to  Dr.  Churchill,  one  to  Dr. 
Johnson,  and  two  to  Dr.  Cusack),  in  which  delirium  or  stupor  resulted  from  the 
use  of  ergot  (in  half-drachm  and  two-drachm  doses),  and  was  accompanied  by  great 
depression  of  pulse.3  Trousseau  and  Pidoux4  found  that  under  the  repeated  use  of 
ergot,  dilatation  of  pupil  was  the  most  common  symptom  of  cerebral  disorder.  It 
began  to  be  obvious  in  from  twelve  to  twenty-four  hours  after  the  commencement 
of  the  use  of  the  medicine,  and  sometimes  continued  for  several  days  after  its  cessa- 
tion. The  cerebral  disorder  is  frequently  preceded  by  the  uterine  contractions,  and 
usually  remains  for  some  time  after  these  have  subsided. 

Effects  of  ergot  on  the  Circulatory  Si/stem. — I  have  known  increased  frequency  and 
fulness  of  pulse,  copious  perspiration,  and  flushed  countenance,  follow  the  use  of 
ergot  during  parturition.  But  in  most  instances  the  opposite  effect  has  been  induced ; 
the  patient  has  experienced  great  faintness,  the  pulse  has  been  greatly  diminished 
in  both  frequency  and  fulness,  and  the  face  has  become  pale  or  livid.  In  one  case, 
mentioned  by  Dr.  Cusack,5  the  pulse  was  reduced  from  120  to  90.  Dr.  Maunsell 
has  referred  to  four  other  cases.  These  effects  on  the  circulatory  system  were  accom- 
panied with  cerebral  disorder,  of  which  they  were  probably  consequences.  Similar 
observations,  as  to  the  power  of  ergot  to  diminish  the  frequency  of  the  pulse,  have 
been  noticed  by  others.6 

8.  Other  effects  of  ergot. — Nausea  and  vomiting  are  not  uncommon  consequences 
of  the  exhibition  of  ergot  when  the  stomach  is  in  an  irritable  condition.  Various 
other  symptoms  have  been  ascribed  to  the  use  of  ergot;  such  as  weariness  of  the 
limbs  and  itching  of  the  skin.7 

2.  Effects  produced  hy  the  continued  use  of  ergot  as  an  article  of  food  (Ergotism, 
Fr.  ;  Raphania,  Linn.,  Vog.,  Cull.,  Good;  Convidsio  raphania,  and  Eclampsia 
typhodei,  Sauv. ;  Morbus  spasmodicus,  Rothm. ;  Morbus  convulsivus,  malignus, 
epidt  micus,  cerealis,  &c,  Alt. ;  Kriebellcrankheit,  or  the  creeping  sickness,  Germ.). 
— Different  parts  of  the  continent,  e.  g.  France  (especially  in  the  district  of  Sologne), 
Silesia,  Prussia,  Bohemia,  Saxony,  Denmark,  Switzerland,  and  Sweden,  have  been, 
at  various  periods,  visited  with  a  dangerous  epidemic  (known  by  the  names  above 
mentioned),  which  affected,  at  the  same  time,  whole  districts  of  country,  attacking 
persons  of  both  sexes  and  of  all  ages.8  So  long  back  as  1597  (Tissot),  the  use  of 
ergotized  rye  was  thought  to  be  the  cause  of  it.  Various  circumstances  have  ap- 
peared to  prove  the  correctness  of  this  opinion,9  which  has  been  further  confirmed 
by  the  effects  of  ergot  on  animals,  as  well  as  by  the  occurrence  of  a  disease  similar 
to,  if  not  identical  with,  ergotism,  in  consequence  of  the  use  of  damaged  wheat.10 
Yet  several  intelligent  writers  have  not  acquiesced  in  this  view;  and  the  circum- 
stances mentioned  by  Trousseau,11  and  by  Dr.  Hamilton,12  are  certainly  calculated  to 
throw  some  doubts  over  the  usually  received  opinion. 

Ergotism  assumes  two  types;  the  one  of  which  has  been  denominated  the  convul- 
sive, the  other  the  gangrenous  ergotism.  Whether  these  arise  from  different  condi- 
tions of  the  ergot,  or  from  peculiarities  on  the  part  of  the  patient,  or  from  the 

'  Dr.  Negri,  Lond.  Med.  Gaz.  xiv.  369.  •>  Lond.  Med.  Gaz.  xvi.  606. 

2  Bee.  alio,  Dr.  Cusack,  in  Dubl.  Hosp.  Rep.  vol.  v.  p. 508.  «  Traiti  de  Thirap.  i.  510. 

»  Dr.  Maunsell,  Lond.  Med.  Gaz.  xiv.  606. 

1  Minimal),  Synopsis,  pp.  '201  and  '.203,  183S;  Trousseau  and  Fidoux,  Traiti  de  Thirap.  i.  517. 

7  Trousseau  mid  l'idoux,  op.  eil.  i.  547 . 

■  Tiliot,  Phil.  Trans,  vol.  lv  ;  Rotliman,  Ameen.  Acad.  vi.  430. 

"  Mtm.  de  la  Soc.  Roy.  de  Mid.  i.  1777.  ">  Phil.  Trans,  for  1762;  llenslow,  op.  supra  cit. 

"  Traiti  dt  Thirap.  i.  5-J7. 

13  Practical  Observations  relative  to  Midwifery,  port  ii.  p.  85. 
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different  quantity  of  the  ergot  taken,  we  are  hardly  prepared  now  to  say.  Iu  con- 
vulsive ergotism,  the  symptoms  are  weariness,  giddiness,  contraction  of  the  muscles 
of  the  extremities,  formication,  dimness  of  sight,  loss  of  sensibility,  voracious  appe- 
tite,  yellow  countenance,  and  convulsions,  followed  by  death.  In  the  garu 
ergotism  there  is  also  experienced  formication;  that  is,  a  feeling  as  if  insects  were 
creeping  over  the  skin,  voracious  appetite,  coldness  and  insensibility  of  the  extremi- 
ties, followed  by  gangrene.1 

Uses. — To  Dr.  Stearns,  of  the  United  States,  is  due  the  credit  of  introducing 
ergot  of  rye  to  the  notice  of  the  profession  as  an  agent  specifically  exciting  uterine 
contractions.2  In  1814,  a  paper  was  published  by  Mr.  Prescott,3  on  the  effects  of 
it  in  exciting  labour-pains,  and  in  uterine  hemorrhage.  It  was  not  employed  in 
England  until  1824.     The  following  are  the  principal  uses  of  it : — 

1.  To  increase  the  expulsatory  efforts  of  the  womb  in  protracted  or  linij 
labours. — When  the  delay  of  delivery  is  ascribable  solely  to  the  feeble  contractions 
of  the  uterus,  ergot  is  admissible,  provided,  first,  that  there  be  a  proper  conformation 
of  the  pelvis  and  soft  parts ;  secondly,  that  the  os  uteri,  vagina,  and  os  externum, 
be  dilated,  or  readily  dilatable,  and  lubricated  with  a  sufficient  secretion ;  and,  lastly, 
that  the  child  be  presenting  naturally,  or  so  that  it  shall  form  no  great  mechanical 
impediment  to  delivery.  A  natural  position  of  the  head  is  not  an  absolute  essential 
for  the  use  of  ergot,  since  this  medicine  is  admissible  in  some  cases  of  breech  presen- 
tation.4 The  circumstances  which  especially  contraindicate  or  preclude  the  use  of 
this  medicine  are  those  which  create  an  unusual  resistance  to  the  passage  of  the 
child :  such  are,  disproportion  between  the  size  of  the  head  and  of  the  pelvis,  great 
rigidity  of  the  soft  parts,  and  extraneous  growths.  Moreover,  "earliness  of  the 
stage"  of  labour  is  laid  down  by  Dr.  Bigelow5  as  a  circumstance  contraindicating 
the  use  of  ergot.  The  proper  period  for  its  exhibition  is  when  the  head  of  the  child 
has  passed  the  brim  of  the  pelvis.  Some  practitioners  assert  that  a  dilated  or  lax 
condition  of  the  os  uteri  is  not  an  essential  requisite  for  the  exhibition  of  ergot.  It 
has  been  contended  that  one  of  the  valuable  properties  of  this  medicine  is  to  cause 
the  dilatation  of  the  uterine  orifice;  and  cases  are  not  wanting  to  confirm  these 
statements.6 

2.  To  hasten  delivery  when  the  life  of  the  patient  is  endangered  by  some  alarming 
symptom. — Thus,  in  serious  hemorrhages  occurring  during  labour,  after  the  rupture 
of  the  membranes,  and  where  the  placenta  is  not  situated  over  the  os  uteri,  the  ergot 
is  especially  indicated.7  It  has  also  been  employed  to  accelerate  delivery  in  puer- 
peral convulsions.  Five  successful  cases  of  its  use  are  recorded  by  Bayle,3  on  the 
authority  of  Waterhouse,  Mitchell,  Roche,  Brinkle,  and  Godquin.  But  the  narcotic 
operation  of  ergot  presents  a  serious  objection  to  its  use  in  cerebral  affections. 

3.  To  provoke  the  expulsion  of  the  placenta  when  its  retention  depends  on  a  want 
of  contraction  of  the  uterus. — In  such  cases,  ergot  has  often  proved  of  great  advan- 
tage.9 When  the  hemorrhage  is  excessive,  the  ergot  must  not  be  regarded  as  a 
substitute  for  manual  extraction,  since,  during  the  time  required  for  its  operation, 
the  patient  may  die  from  loss  of  blood.10  In  retention  of  the  placenta  from  spas- 
modic or  irregular  contraction  of  the  uterus,  as  well  as  from  morbid  adhesion,  ergot 
is  improper  or  useless.11 

4.  To  provoke  the  expulsion  of  sanguineous  clots,  hydatids,  and  polypi  from  tk 

1  Christison,  Treatise  on  Poisons;  Orfila,  Toxicol.  Gin.;  Phil.  Trans.  1702;  Henslow's  Re-port  ontkt 
Diseases  of  Wheat,  in  the  Journal  of  the  Royal  Agricultural  Society  of  England,  vol.  ii.  1841. 

a  New  York  Med.  Repos.  vol.  xi.  1807 j  quoted  in  the  United  States  Dispensatory. 

'  Med.  and  Phys.  Journ.  vol.  xxxii.  p.  90,  1815. 

4  Dr.  F.  H.  Ramsbotham,  Lond.  Med.  Gaz.  xiv.  86. 

'  Quarterly  Journal  of  Literature,  Science,  and  Arts,  ii.  63.  «  Bayle,  op.  cit.  p   539 

1  Dr.  Blundell,  Lancet  for  1827-28,  vol.  i.  p.  803 ;  Dr.  F.  H.  Ramsbotham,  Lond.  Med.  Gaz.  vol.  xvi. 
pp.  86  and  692. 

8  Bibl.  Thirap.  iii.  448  and  548. 

9  Dr.  Blundell,  Lancet,  1827-28,  vol.  ii,  259;  Bayle  (Bibl.  Thirap.  vol.  iii.  541)  has  recorded  nine  easel 
from  Balardini,  BordoJ,  Davjes,  Duchateau,  and  Morgan;  and  many  others  will  be  found  in  the  medical 
journals. 

10  Dr.  F.  H,  Ramsbotham,  Lond.  Med.  Gaz.  xiv.  738.  »»  Dr.  Jackson,  Lond.  Med.  Gaz.  iv.  105. 
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uterus. — Coagula  of  blood  collected  within  the  womb  after  delivery  may  sometimes 
require  the  use  of  ergot  to  excite  the  uterus  to  expel  them,  as  in  the  case  mentioned 
by  Mackenzie.1  Ergot  is  also  valuable  in  promoting  the  expulsion  of  those  re- 
markable formations  called  uterine  hydatids,2  and  which  are  distinguished  from  the 
accphalocysts  of  other  parts  of  the  body  by  their  not  possessing  an  independent 
life,  so  that  when  separated  from  their  pedicles  they  die.3  A  successful  case  of  the 
use  of  ergot  in  this  affection  has  been  published  by  Dr.  Macgill.4  In  uterine 
polypus,  ergot  has  been  exhibited  with  the  view  of  hastening  the  descent  of  the 
tumour  from  the  uterus  into  the  vagina,  so  as  to  render  it  readily  accessible  for 
mechanical  extirpation;5  for  it  is  well  known  that,  until  this  is  effected,  the  patient 
is  continually  subject  to  hemorrhage,  which  in  some  cases  proves  fatal.  In  some 
instances,  ergot  has  caused  the  expulsion  of  a  polypus.8 

5.  To  restrain  uterine  hemorrhage,  whether  puerperal  or  non-puerperal — Ergot 
checks  hemorrhage  from  the  womb,  principally,  if  not  solely,  by  exciting  contrac- 
tion of  the  muscular  fibres  of  this  viscus,  by  which  its  blood-vessels  are  compressed 
and  emptied,  and  their  orifices  closed.  The  experience  of  physicians  and  surgeons 
in  all  parts  of  the  civilized  world  has  fully  and  incontestably  established  the  efficacy 
of  ergot  as  a  remedy  for  uterine  hemorrhage.7  Maisonneuve  and  Trousseau8  have 
shown  that  the  beneficial  influence  of  ergot  is  exerted  equally  in  the  unimpregnated 
as  in  the  impregnated  state;  proving,  therefore,  that  the  contrary  statement  of 
Prcscott  and  Villeneuve  is  incorrect.  Even  in  a  case  of  cancer  of  the  uterus,  they 
have  found  it  check  the  sanguineous  discharge.  In  females  subject  to  profuse 
uterine  hemorrhages  after  delivery,  ergot  may  be  administered  as  a  preventive, 
just  before  the  birth  of  the  child.8  Even  in  placenta  presentations,  a  dose  or  two 
of  ergot  may  be  administered  previously  to  the  delivery  being  undertaken.10  To 
restrain  excessive  discharge  of  the  lochia  or  catamenia,  this  remedy  is  sometimes 
most  beneficial. 

6.  To  provoke  abortion,  and  to  promote  it  when  this  process  has  commenced  and 
is  accompanied  with  hemorrhage. — Under  certain  circumstances,  the  practitioner 
finds  it  expedient  to  produce  abortion :  as  in  serious  hemorrhage  during  pregnancy, 
and  in  deformed  pelves  which  do  not  admit  the  passage  of  a  full-grown  foetus.  In 
such  cases,  the  ergot  may  be  employed  with  great  advantage.11  When  abortion 
has  already  commenced,  ergot  may  be  employed  to  quicken  the  process  and  check 
hemorrhage. 

7.  In  leucorrhoza  and  gonorrhoea. — Ergot  was  first  given  in  leucorrhoea  by  Dr. 
M.  Hall;12  and  was  subsequently  employed  by  Dr.  Spajrani13  with  success;  and  in 
eight  cases  by  Dr.  Bazzoni,14  seven  of  these  were  cured  by  it.  Dr.  Negri15  published 
seven  successful  cases  of  its  use.  Its  efficacy  has  been  confirmed  by  many  other 
practitioners.  Dr.  Negri  also  used  it  with  apparent  benefit  in  gonorrhoea,  in  both 
the  male  and  female.  He  concludes  that  "secale  cornutum  has  a  peculiar  action 
on  the  mucous  membranes;  but,  if  exhibited  when  there  is  a  state  of  acute  inflam- 
mation, their  morbid  secretions  may  be  considerably  increased;  on  the  contrary, 
when  a  more  chronic  form  of  inflammation  does  exist,  the  secale  cornutum  may  have 
a  beneficial  influence  in  arresting  their  preternatural  discharge." 

8.  In  hemorrhages  generally. — The  power  possessed  by  ergot  of  exciting  uterine 
contractions,  readily  explains  the  efficacy  of  this  agent  in  restraining  sanguineous 
discharges  from  the  womb;  but  it  has  also  been  used  to  check  hemorrhage  from 
other  organs.     In  these  cases  it  can  only  act  as  a  sedative  to  the  circulation,  in  a 

1  Nrnl,  Researches,  p.  88.  a  Acephalocystis  racemosa,  H.  Cloq. 

*  Cruvt-ilhier,  Diet,  de  Mid.  et  de  Chir.  prat.  art.  Acephalocystes,  p.  260. 

4  Hnyle,  op.  cit.  p.  471. 

"  Dr.  II.  Davies,  Land.  Med.  and  Phys.  Journ.  vol.  liv.  p.  102,  1S25.  «  Lancet,  1828-9,  vol.  i   p  24 

the  list  of  cases  in  Bnvle's  Bibl.  Thtrap.  iii. 543. 
«  Hull,  de  Thtrap.  t.  iv.;  also,  Trousseau  and  Pidonx,  Traiti  de  Thtrap.  i.  540. 
»  Roche,  Diet.  (Ik  Mill,  et  Chir.  prat. art.  Ergot,  p.  455. 
'"  Dr.  K.  II.  Ramsbotlmm.  Land.  Med.  Gaz.  xiv.  060. 
"  Ibid.,  p.  434  ;  also.  Dr.  Weitie.  in  op.  cit.  vol.  xviii.  543. 

«s  I.ond.  Med.  and  Phys.  Journ.  May,  1829.  13  Lancet,  Feb.  5th    1831 

"  Bayle,  p.  509.  n  Lond.  Med.  Gaz.  xiii.'p.  369. 
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similar  way  to  foxglove.  A  considerable  number  of  cases  bave  been  published  in 
proof  of  its  power  of  checking  hemorrhage  from  other  organs  (as_  the  nose,  gums, 
chest,  stomach,  and  rectum).1  But,  having  found  it  unsuccessful  in  my  own  prac- 
tice, seeing  that  in  the  hands  of  others  it  has  also  failed,2  and  knowing  how  difficult 
it  is  to  ascertain  the  influence  of  remedies  on  hemorrhages,  I  think  further  evidence 
is  required  to  prove  the  anti-hemorrhagic  powers  of  ergot. 

9.  In  amenorrhea. — Some  few  cases  have  been  published  tending  to  show  that 
ergot  possesses  emmenagogue  properties.3  It  appears  to  me  to  be  more  calculated 
to  cause  than  to  relieve  atnenorrboea. 

10.  In  other  diseases. — Ergot  has  been  employed  in  various  other  diseases  with 
apparent  success;  viz.,  intermittent  fever,4  paraplegia,5  &c. 

Administration. — Ergot  is  usually  given  in  the  form  either  of  powder  or  infu- 
sion. The  decoction,  less  frequently  the  tincture,  and  still  more  rarely  the  extract, 
are  also  used.     Latterly,  the  ethereal  oily  extract  and  oil  have  been  used. 

1.  PLLYIS  ERGOTiE ;  Puhis  Secalis  Cornuti;  Powdered  Ergot. — This  powder  ig 
only  to  be  prepared  when  required  for  use.  The  dose  of  it,  for  a  woman  in  labour, 
is  twenty  grains,  to  be  repeated  at  intervals  of  half  an  hour  for  three  times;  for 
other  occasions  (as  leucorrhcea,  hemorrhages,  &c),  five  to  ten  or  fifteen  grains  three 
times  a  day :  its  use  should  not  be  continued  for  any  great  length  of  time.  It  may 
be  taken  mixed  with  powdered  sugar.  It  has  had  the  various  names  ofpulvis  par- 
turiens  (more  correctly  parturifacient),  pidvis  ad  partum,  pulvis  partem  acceleratUf 
obstetrical  powder,  &c. 

2.  INFUSUM  ERGOT  E,  D. ;  Infvsum  Secalis  Cornuti;  Infusion  of  Ergot— -Ergot, 
in  coarse  powder,  3ij  ;  Boiling  Water  fgix.    Infuse  for  one  hour,  in  a  covered 

and  strain.  The  product  should  measure  about  eight  ounces.  The  dose  for  a  woman 
in  labour  is  fsij,  to  be  repeated  at  intervals  of  half  an  hour  or  an  hour.  Sugar, 
aromatics  (as  nutmeg  or  cinnamon),  or  a  little  wine  or  brandy,  may  be  added  to 
flavour  it. 

%.  TINCTURA  ERGOTJE,  D. ;  Tinctura  Secalis  Cornuti;  Tincture  of  Ergot.— (Ergot, 
in  coarse  powder,  <§viij;  Proof  Spirit  Oij.  Macerate  for  fourteen  days,  strain,  ex- 
press, and  filter,  D). — Five  fluidrachms  of  this  tincture  contain  one  drachm  of  ergot. 
Dose  3j  to  3iij. 

Various  other  formulae  have  been  published,6  some  made  with  rectified,  others 
with  proof,  spirit.  In  most  of  them  the  proportion  of  ergot  is  smaller  than  in  the 
Dublin  formula.  One  formula7  orders  of  Ergot,  bruised,  f^j;  Boiling  Water  fjij. 
Infuse  for  twenty-four  hours,  and  add  Rectified  Spirit  f^iss.  Digest  for  ten  days. 
Half  a  drachm  of  this  tincture  is  said  to  be  equivalent  to  ten  grains  of  the  powder. 
One  or  two  spoonfuls  of  a  tincture  of  ergot  (prepared  by  digesting  ^ss  of  ergot  in 
j$iv  of  rectified  spirit),  mixed  with  water,  has  been  recommended  as  an  injection 
into  the  uterus  in  difficult  labour.  It  is  to  be  introduced  between  the  head  of  the 
child  and  the  neck  of  the  uterus.8 

4.  TTCCTURA  ERGOTE  ^THEREA,  L.;  Tinctura  Secalis  Cornuti  Mherea  ;  Ethereal 
Tincture  of  Ergot. — (Ergot,  bruised,  .fxv;  Ether  Oij.  Macerate  for  seven  days; 
then  express  and  strain,  L.) — Half  a  fluidounce  of  this  tincture  contains  a  drachm 
and  a  half  of  ergot.  The  dose  is  a  teaspoonful.  The  objection  to  this  preparation 
is  that  it  is  not  miscible  with  water. 

The  ethereal  solution  of  ergot,  used  by  Dr.  Lever9  to  promote  uterine  contraction, 
is  essentially  a  solution  of  the  oil  of  ergot.     It  was  prepared  by  digesting  §iv  of 

1  See  the  eases  of  Drs.  Spajrani,  Pignaceo,  and  Gabkii,  in  the  Lancet  for  1830  and  1831 ;  of  Dr.  Negri, 
in  the  Lond.  Med.  Gaz.  xiii.  361. 

2  Trousseau  and  Pidoux,  Traiti  de  Thtrap.  i.  540.  *  Neal,  Researches,  p.  79. 
4  Dierbach,  op.  tit.  p   444.  *  Bayle,  op.  cit.  p-.  548. 

s  Dierbach.  Neuesten  Enid,  in  d.  Mat.  Med.  i.  147,  1S38. 

1  Lehrb.  d.  Gynacolo%ie,  i.  280,  1827.  »  Lancet,  1827-28,  vol.  ii.  p.  43-5. 

»  Lond.  Med.  Gaz.  N.S.  vol.  ii.  for  1839-40,  p.  108. 
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powdered  ergot  in  f  £iv  of  ether  during  seven  days.  The  tincture  was  submitted  to 
spontaneous  evaporation,  and  the  residue  dissolved  in  f^ij  of  ether.  The  dose  of 
this  solution  is  from  r^xv  to  Ti^xxx  on  a  lump  of  sugar. 

[fc  V1NUM  ERGOLE,  U.  S.;  Wine  of  Ergot.— Take  of  Ergot,  bruised,  two  ounces; 
White  Wine  a  pint.  Macerate  for  fourteen  days,  with  occasional  agitation;  then 
express  and  filter  through  paper.  This  preparation  is  used  as  a  substitute  for  the 
tincture.     Dose,  fjj,  or  f3'j-] 

6.  OLEIM  ERGOTJE;  Oil  of  Ergot. — The  liquid  sold  in  the  shops  under  the  name 
of  pure  oil  of  ergot  is  obtained  by  submitting  the  ethereal  tincture  of  ergot  to  evapo- 
ration by  a  very  gentle  heat.  Its  colour  is  reddish  brown.  Mr.  Wright1  states 
that  this  depends  on  the  age  of  the  ergot,  and  that  when  obtained  from  recent  speci- 
mens it  is  not  unfrequently  entirely  free  from  colour.  Its  taste  is  oily  and  slightly 
acrid.  It  is  lighter  than  water,  and  is  soluble  in  alcohol  and  in  solutions  of  the 
caustic  alkalies.  It  is  probably  a  mixture  of  several  proximate  principles.  I  made 
a  guinea-pig  swallow  a  fluidrachm  of  it :  the  only  obvious  effect  was  copious  and 
frequent  diuresis.  Two  fluidrachms  diffused  through  water  and  injected  into  the 
jugular  vein  of  a  dog,  caused  trembling  of  the  muscles,  paralysis  of  the  hind,  and 
great  weakness  of  the  fore  legs,  which  lasted  for  more  than  two  days.  The  respira- 
tion and  action  of  the  heart  were  exceedingly  rapid.  The  saliva  streamed  copiously 
from  the  mouth.  The  pupil  was  strongly  dilated  before  the  experiment,  and  no 
obvious  change  in  it  was  induced  by  the  oil.  Mr.  Wright  found  the  oil  very  ener- 
getic. A  drachm,  he  states,  injected  into  the  jugular  vein  caused  dilatation  of  the 
pupil,  feeble,  slow,  and  intermittent  action  of  the  heart,  deep  and  interrupted  respi- 
ration, general  paralysis,  insensibility  to  punctures,  and  death  in  two  hours  and  forty 
minutes. 

According  to  evidence  adduced  by  Mr.  Wright,  the  oil  possesses  the  same  influence 
over  the  uterus  as  that  of  the  crude  drug ;  that  is,  it  occasions  powerful  uterine 
contractions.  To  produce  this  effect,  it  should  be  given  in  doses  of  from  20  to  50 
drops  in  any  convenient  vehicle,  as  cold  water,  warm  tea,  or  weak  spirit  and  water. 

7.  EXTRACTM  ERGOTJE ;  Extractum  Secalis  Cornuti;  Bonjean's  Ergotine. — This 
is  prepared  by  exhausting  ergot  of  rye  by  means  of  water,  and  evaporating  the 
liquors  to  the  consistence  of  syrup.  To  this  extract  is  to  be  added  a  considerable 
excess  of  alcohol,  by  which  all  the  gummy  matters  and  salts  insoluble  in  alcohol  are 
precipitated.  The  supernatant  liquid  is  to  be  decanted  and  reduced  in  a  water  bath 
to  the  consistence  of  a  soft  extract.  From  100  parts  of  ergot,  from  14  to  16  parts 
of  extract,  called,  by  Bonjean,  ergotine,  are  obtained.  This  extract  is  soft,  reddish- 
brown,  and  homogeneous;  has  an  odour  of  roast  meat,  and  a  slightly  piquant  bitter 
taste.  It  may  be  employed  medicinally  in  substance,  made  into  pills,  or  dissolved 
in  water.  The  dose  of  it  is  from  five  to  ten  grains.  The  aqueous  solution  of  it  is 
red,  limpid,  and  transparent. 

Antidote. — The  proper  treatment  to  be  adopted  in  a  case  of  poisoning  by  an 
overdose  of  ergot  has  not  been  accurately  determined.  The  first  object  would  be, 
of  course,  to  evacuate  the  poison  from  the  alimentary  canal  by  the  use  of  emetics  or 
purgatives.  As  chlorine  decomposes  ergotin,  Phoebus  recommends  the  employment 
of  chlorine  water.  In  the  absence  of  this,  nitro-hydrochloric  acid  (properly  diluted) 
might  be  exhibited.  The  subsequent  treatment  should  be  conducted  on  general 
principles. 

1  Ed.  Med.  and  Surg.  Journal,  vol.  liv.  p.  5'2. 
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Tribe  V.  Andropogone^e,  Kunth. 
40.  SACCHARUM  OFFICINARUM,  Linn.— THE  SUGAR  CANE. 

Sex.  Syst.  Triandria,  Digynia. 
(Saccharum;  caulis  succus  pneparatus  purificatus  crystallinus.     Sacchari  Ffex;  succus  prrrpanitus  ini. 
purus,  L.— Saccharum  commune;  Sacchari  Faex  ;  Saccharum  purum,   E  —  Saccharum  purificatura; 
Refined  Sugar;   White  Sugar.— Theriaca ;  Treacle;  Molasses;  or  the  concentrated  uncrystallized 
juice,  D.) 

History. — The  manufacture  of  sugar  is  said  by  Humboldt  to  be  of  the  highest 
antiquity  in  China.  Cane-sugar  was  known  to  the  ancient  Greeks  and  Romans, 
and  was  considered  by  them  to  be  a  kind  of  honey.  Possibly,  Herodotus1  refers 
to  it  when  he  says  that  the  Zygantes  make  honey  in  addition  to  that  which  they 
get  from  bees.  Theophrastus2  calls  it  mel  in  arundinibus  ;  Dioscorides3  terms  it 
odxx*pov ;  Pliny4  saccharum.  Humboldt5  adopts  too  hastily,  I  think,  the  opinion 
of  Salmasius,  that  the  latter  writers  meant  the  siliceous  product  of  the  Bamboo, 
viz.,  Tabasheer;  for,  in  the  first  place,  as  they  arrange  it  with  honey,  it  was  pro- 
bably sweet,  which  tabasheer  is  not;  secondly,  the  Sanscrit  name  for  sugar  is 
Sarkura;6  thirdly,  a  passage  in  Lucan7  seems  distinctly  to  refer  to  the  sugar-cane: 
"  Quique  bibunt  tenera  dulces  ab  arundine  succos."  Surely  no  one  will  pretend 
that  the  bamboo  is  a  "  tenera  arundo  ?"8 

Botany.  Gen.  Char.— Spikelets  all  fertile,  in  pairs;  the  one  sessile,  the  other 
stalked ;  articulated  at  the  base,  two-flowered ;  the  lower  floret  neuter,  with  one 
palea ;  the  upper  hermaphrodite,  with  two  paleae.  Glumes  two,  membranous. 
Palese  transparent,  awnless ;  those  of  the  hermaphrodite  flower  minute,  unequal. 
Stamens  three.  Ovary  smooth.  Styles  two,  long;  stigmas  feathered,  with  simple 
toothletted  hairs.  Scales  two,  obscurely  two  or  three-lobed  at  the  point,  distinct. 
Caryopsis  smooth  (?),  loose  (?)  (Kunth). 

Sp.  Char. — Panicle  effuse.  Flowers  triandrous.  Glumes  obscurely  one-nerved, 
with  very  long  hairs  on  the  back  (Ktcnth). 

The  stem  is  solid,  from  six  to  twelve  feet  high.  Leaves  flat.  Panicle  terminal, 
from  one  to  three  feet  long,  of  gray  colour,  from  the  long  soft  hair  that  surrounds 
the  flower.     Paleae  rose-coloured. 

Kunth  admits  four  varieties: — 

a.  commune,  the  common  yellow  cane,  called  by  the  Bengalees  Poori,  and,  by  the  West  Indians, 
the  Creole  Cane  or  Native  Cane,  from  its  having  been  the  one  originally  introduced  into  the  New 
World. 

&.  purpureum,  the  purple  cane,  called  by  the  Bengalees  Kajooli,  and  which  is  said  to  yield  juice 
one-eighth  richer  than  the  yellow  cane. 

y.  giganteum,  the  giant  cane,  a  large  light-coloured  cane,  called  by  the  Bengalees  Kullooa.  It 
grows  in  a  low  swampy  soil,  where  the  other  two  will  not  succeed.  Its  juice  is  weaker  than 
that  of  the  yellow  cane,  but  the  plant  grows  to  a  much  larger  size  ;  and  it  is,  therefore,  much 
cultivated  in  India. 

J.  tahitense,  the  Tahita  cane,  commonly  called  the  Otaheite  cane. 

Hab. — It  is  cultivated  in  both  Indies.     Its  native  country  is  uncertain. 

Two  other  species  of  Saccharum  are  cultivated  for  the  sugar  they  produce  : — 

S.  violacettm,  Tussac,  Antill.  i.  160 — Kunth,  Agrostogr.  i.  474;  Violet  Sugar-cane.     (By  some 

authors  considered  to  be  identical  with  Tahiti  sugar  cane  above  mentioned.) — Cultivated  in 

both  Indies. 

S.  sinense,  Roxb.,  Fl.  Ind.;   China  Sugar-cane. — Cultivated  in  China,  where  sugar  i3  made 

from  it. 

1  Lib.  iv.  Melpomene,  cap.  exciv.  a  J)e  Melle. 

3  Lib.  ii.  cap.  civ.  *  Hist.  Nat.  lib.  xii.  cap.  xvii. 

s  Journal  of  Science  and  Arts,  vol.  v.  p.  15. 

6  Ro  '   ' 
pp.  109 
for  it. 

Lib.  iii.  v.  237 


uvurnui  of  ocTewce  unu.  aho,  v».i.  v.  \>.  i-j. 

6  Royle's  Essay,  p.  83.— In  his  more  recent  work,  called  Cosmos,  Humboldt  (Sabine's  transl.VOl.fi. 
i.  109  and  xxvi.)  states  that  the  Sanscrit  name  for  sugar  is  the  source  of  the  Greek  and  Semitic  names 
r  it. 

1  Lib.  iii.  v.  237. 

6  References  to  passages  in  other  ancient  authors  will  be  found  in  the  notes  to  Valpy's  edit,  of  Pliny'* 
Hist.  Nat.  vol.  iv.  2193;  see,  also,  Moseley's  Treatise  on  Sugar,  Lond.  1799. 
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Composition  of  the  Sugar-cane. — Avequin1  analyzed  the  Tahiti  and  ribhon 
varieties  of  the  fresh  sugar-cane  of  Louisiana,  and  Dupuy2  analyzed  the  fresh  sugar- 
cane at  Guadaloupe.  Peligot,3  by  combining  the  composition  of  cane-juice  with 
that  of  the  dried  canes  sent  him  from  Martinique,  has  also  deduced  the  composition 
of  the  fresh  cane.     More  recently,  Casaseca4  analyzed  the  sugar-cane  of  Cuba. 

Avequin. 


Dupuy.  Peligot.  Tahiti  Cane.        Ribbon  Cane. 

Sugar 17.8 18.0 14.280 13.392 

Cellulose 9.8 9.9 8.867 9  071 

Mucilaginous,  resinous,  fatty, and  >  0  415  .    0  441 

albuminous  matter J  r'suita  ViliVa  '  anil  > 

*»"• 0.4 -SS  oxide  l^ronS    °-358 0368 

Water 72.0 72.1 76.080 76.729 

Fresh  sugar-cane     .      100.0 100.0 100.000 100-001 

The  dried  sugar-cane  was  analyzed  by  O.  Hervy.5 

The  composition  of  sugarcane  ash  is  an  important  consideration  for  the  sugar-planter,  as  it 
enables  him  to  deduce  the  most  appropriate  manure  for  promoting  the  growth  of  the  cane.6 

The  sugar-cane,  especially  the  violet  variety,  is  coated  by  a  glaucous  powder  of  a  peculiar 
kind  of  wax,  which  has  been  called  cerosine  or  sugarcane  wax.1  This  is  fusible  at  1S0°  F.,  and 
dissolves  in  boiling  alcohol :  the  alcoholic  solution,  even  when  it  contains  but  a  small  quantity 
of  cerosine,  gelatinizes  or  solidifies  on  cooling  like  an  alcoholic  solution  of  soap.  The  composi- 
tion of  this  wax  is  C<8H50O2  (Dumas). 

Extraction  of  Cane-juice. — Cane-juice  is  generally  extracted  from  the  stems 
by  means  of  the  swjar  mill.  The  canes,  when  ripe,  are  cut  close  to  the  ground, 
stripped  of  their  leaves,  and  carried  in  bundles  to  the  mill-house,  where  they  are 
twice  subjected  to  pressure  between  iron  rollers,  placed  either  vertically  or  horizon- 
tally. The  residue  of  the  canes  which  have  been  thus  crushed  and  deprived  of 
their  juice  is  called  meyass. 

Other  methods  of  extracting  the  cane  juice  have  been  suggested.  The  hydraulic  press  lias 
been  introduced  into  Jamaica  and  St.  Vincent's.  By  MvMel's  patent  it  is  proposed  to  macerate 
thin  slices  of  the  cane  in  a  mixture  of  lime  and  water,  so  as  to  coagulate  the  albuminous  mat- 
ters but  to  extract  the  sugar.  It  has  also  been  proposed  to  extract  the  sugar  in  Europe  from 
the  canes  imported  in  the  dried  state.8 

Properties  of  Cane-juice. — Cane-juice  is  pale  yellowish-gray,  and  has  an 
agreeable  sweet  taste  and  a  faint  fragrant  odour.  As  it  flows  from  the  mill  it  is 
frothy,  and,  owing  to  the  suspension  in  it  of  finely-divided  matter,  is  turbid  or 
opalescent.  Its  sp.  gr.  ranges  from  1.067  to  1.106:  Mr.  Fownes9  found  it  to  be 
from  1.070  to  1.090.  By  boiling,  its  turbidity  is  commonly  a  little  increased,  and 
sometimes  a  few  small  flocks  are  separated  from  it.  Both  nitric  acid  and  corrosive 
sublimate  occasion,  after  a  time,  a  very  slight  precipitate.  A  large  addition  of 
alcohol  throws  down  flocks  resembling  gum  or  dextrine.  A  few  drops  of  sulphate 
of  copper,  and  an  excess  of  caustic  potash,  occasion,  on  heating,  a  very  abundant 
red  precipitate  of  suboxide  of  copper,  indicative  of  the  presence  of  glucose  or  grape- 
sugar. 

According  to  Mr.  Fownes,  the  juice  contains  the  following  substances :  Cane- 
tugar  in  great  quantity,  a  notable  amount  of  glucose  or  grape-sugar,  gum  or  dex- 
trine, phosphates  of  lime  and  magnesia,  some  other  salt  of  lime  and  magnesia, 
sulphates  and  chlorides,  potash  and  soda,  and,  lastly,  a  peculiar  azotized  matter 
belonging  to   the  albuminous  family,  forming  an  insoluble  compound  with  lime, 


1  Jo  urn.  tie  Chimie  Mhl .  t.  Ii.Sde  Per.  pp.  26  and  132.  1836. 
5  Quoted  by  Dumas,  Trnilt  de  Chimie,  t.  vi.  p.  209,  1S43. 

2  Journ.  de  Pharm.  t.  xxvi.p.  i">t,  1840. 

4  inn,  da  Ckim.  *i  Phy$.  3me  Per.  t.  xi.  p.  99,  1844.  »  Journ.  de  Pharm.  t.  xxvi.  p  569,  1840 

«   Tor  analyses  of  the  ush  of  the  entire  sugar-cane,  as  well  us  of  the  crushed  and  pressed  cane  (meats) 

see  Jolinsion's  Lectures  on  Agricultural  Chemistry,  pp.  393  and  828,  2d  edit.  1847.     The  same  author  also 

gives  the  formula  for  a  special  manure  for  the  sugar-cane,  deduced  from  the  analyses  of  the  ash  (on   cit 

p   (ill).  l  r'       • 

1  Journ.  de  Pharm.  t.  xxvi.  p.  738,  1840. 

•  For  further  details,  see  Dr.  Kvans's  $u°ar-Planter's  Manual,  1847. 

*  Pharmaceutical  Journal,  vol.  vili.  p.  15,  1848. 
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not  coagulable  by  beat  or  acids,  and  readily  putrefiable.  Of  ordinary  vegetalh 
albumen  there  are  but  indistinct  traces,  and  of  caseine  or  legumine  none.  Avequin 
found  a  portion  of  cerorine  or  sugar-cane  wax  in  cane-juice.  It  is  detached  from 
the  canes  in  the  mill. 

Cane-juice  has  been  analyzed  by  Proust,1  by  Avequin,2  by  Peligot,3  by  Plagne,1 
and  by  Casaseca.5     The  following  are  their  more  important  results: — 

Avequin.  Peligot.  Plagne.  Casaseca. 

Suo-ar 15.784 20.90 20.8000 20.04 

Variou*  organic  matters    .  .  .      0.140 0.23 0.8317 0.12 

Salts 0.236     0.17     .   .  .  small  quantities  .  .  .      0.14 

Water     83.840 78.70 78.3325     78.60 


Cane-juice 100.000 100.00 99.9642 100.00 

It  appears,  therefore,  from  these  analyses,  that  cane-juice  contains  about  20  per 
cent,  of  saccharine  matter.  Or,  assuming  that  the  juice  has  an  average  sp.  gr.  of 
1.073,  the  quantity  will  be  18  per  cent.  Moreover,  according  to  both  Peligot  and 
Casaseca,  the  whole  of  the  saccharine  matter  is  crystallizable,  or  true  cane-sugar; 
the  uncrystallizable  sugar,  or  molasses,  which  is  obtained  by  evaporation  from  the 
juice,  being  the  product  of  alterations  effected  in  the  crystallizable  sugar  by  the 
operation :  but  Mr.  Fownes  observed  that  this  statement  must  be  received  with 
some  reservation. 

Of  late  years,  concentrated  West  Indian  cane-juice  has  been  imported.  It  contains  nearly  half 
its  weight  of  granular  sugar,  besides  a  variable  amount  of  molasses. 

Clarification  of  Cane- juice. — The  clarification  or  defecation  of  cane-juice  is 
effected,  usually  in  large  copper  vessels  of  the  capacity  of  300  or  400  gallons,  by 
the  combined  use  of  heat  and  lime:  the  latter  is  technically  called  "the  temper. 
The  heat  serves  to  coagulate  any  vegetable  albumen  which  may  be  present.  The 
lime  neutralizes  the  free  acid  and  combines  with  the  peculiar  albuminous  or  pro- 
teine  body  mentioned  by  Mr.  Fownes,  and  forms  a  coagulum,  the  separation  of 
-which  is  promoted  by  the  heat.  Part  of  it  rises  to  the  top  as  a  scum,  and  the 
remainder  subsides  as  a  thick  muddy  deposit. 

Various  other  substances6  have  been  tried  as  a  substitute  for  lime  with  more  or 
less  success.  Diacetate  of  lead  has  been  employed  for  this  purpose,  but  its  use  has 
been  discontinued  on  account  of  a  great  number  of  persons  having  suffered  the  ill 
effects  of  this  metal  from  partaking  of  sugar  prepared  with  it. 

Concentration  of  the  Cane- juice. — The  clarified  juice  should  be  filtered 
prior  to  evaporation.  This,  however,  is  not  usually  practised.  It  is  generally 
drawn  off  from  the  clarifier  into  a  copper  boiler,  where  it  is  evaporated  and  skimmed. 
It  is  then  passed  successively  through  a  series  of  boilers,  the  last  of  which  is  called 
the  teache.  When  it  has  acquired  a  proper  tenacity  and  granular  aspect,  it  is 
emptied  or  "skipped"  first  into  a  copper  cooler  and  afterwards  into  a  wooden  ves- 
sel, where  it  is  allowed  to  crystallize  or  grain.  The  concrete  sugar  is  then  placed 
in  casks  (usually  sugar  hogsheads)  perforated  with  holes  in  the  bottom,  each  of 
which  is  partially  closed  by  the  stalk  of  a  plantain  leaf.  Here  the  sugar  is  allowed 
to  drain  for  three  or  four  weeks.  It  is  then  packed  in  hogsheads  and  sent  to  this 
country  under  the  name  of  muscovado  or  raw  sugar. 

The  drainings,  or  uncrystallized  portion  of  sugar,  constitute  molasses.  Tbis  is 
received  in  an  open  cistern  beneath. 

The  feculencies  separated  in  the  clarifying  vessel,  and  the  skimmings  of  the 
evaporating  coppers,  are  employed  in  the  manufacture  of  rum. 

Properties  of  Raw  Sugar. — Raw  sugar  is  a  mixture  of  crystallizable  and 
uncrystallizable  sugar,  contaminated  by  various  organic  and  mineral  substances. 
Its  mineral  constituents  are,  according  to  Avequin,  silica,  phosphate  and  subphos- 

1  Ann.  de  Chim.  lvii.  131.  *  Journ.  de  Chim.  Mid.  t.  ii.  2de  Ser.  p.  26,  1836. 

2  Journ.  de  Pharm.  t.  xxvi.  p.  154,  1840.  «  Ibid.,  p.  248,  1810. 

»  Ann.  de  Chim.  et  de  Phys.  3me  Ser.  t.  ii.  p.  39.        «  See  Dr.  Evans's  Sugar-Planter's  Manual. 
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phate  of  lime,  carbonate  of  lime,  sulphate  of  potash,  chloride  of  potassium,  and  the 
acetates  of  potash  and  lime. 

The  raw  sugar  of  the  shops  reddens  litmus,  and  is  not  completely  soluble  in 
alcohol.  Its  aqueous  solution  yields  precipitates  with  the  diacetate  of  lead,  oxalic 
acid,  and  caustic  ammonia;  and  is  frequently  darkened  by  the  addition  of  the  ses- 
quichloride  of  iron.  By  keeping,  strong  raw  sugar  becomes  weak — that  is,  soft, 
clammy,  and  gummy.  This  change  the  late  Mr.  Daniell1  ascribed  to  the  action  of 
the  lime. 

Sugar  Refining. — The  following  is  a  sketch  of  the  process  as  usually  practised 
in  London :  Raw  sugar  is  dissolved  in  water  by  the  aid  of  steam  (this  process  is 
called  giving  the  sugar  a  blow-up).  The  liquid  is  then  heated  with  bullock's 
blood2  (technically  called  spice),  and  filtered  through  canvas  bags  (called  Schroder's 
bags).  The  clear  liquor  is  allowed  to  percolate  slowly  through  a  bed  of  coarse- 
grained animal  charcoal  placed  on  a  woollen  cloth,  supported  on  a  false  bottom  of 
basket-work,  and  contained  in  a  large  wooden  vessel.  The  depth  of  the  bed  of 
charcoal  varies  in  different  refining-houses.  I  have  seen  it  three  feet  deep;  but  I 
am  told  that  some  refiners  employ  a  bed  twenty  feet  in  depth.  The  filtered  liquor, 
which  is  nearly  colourless,  is  conveyed  to  a  copper  vessel  (Howard's  vacuum-pan), 
where  it  is  boiled  by  the  aid  of  steam,  under  diminished  atmospheric  pressure,  at  a 
temperature  of  about  170°  F. 

Fig.  215. 


Hew  of  two  Vacuum  Pans  and  their  subsidiary  Apparatus. 

a  a.  Charging  measures,  supplied  by  pipes,  which  descend  from  c  c,  the  liquor  cisterns,  d  d,  are  the 
vacuum  spheroidal  pans,  the  lower  half  of  each  being  supplied  with  a  jacket,  as  a  case  for  the 
steam.  At  the  sides  of  the  neck  of  each  pan  are  a  barometer  and  thermometer.  Below  the  neck, 
and  just  above  the  horizontal  line  6  b,  is  the  handle  of  the  proof-stick,  which  appears  like  a  stop- 
cock.    When  the  syrup  is  sufficiently  concentrated,  it  is  discharged  into  the  heater,  e  e. 

The  consistence  of  the  liquid  is  examined  from  time  to  time  by  taking  out  a 
sample  by  the  proof-stick,  which  is  so  constructed  as  not  to  admit  air. 

When  the  requisite  degree  of  concentration  has  been  attained,  a  valve  is  opened 
in  the  bottom  of  the  vacuum  pan,  and  the  syrup  allowed  to  escape  into  a  copper 
vessel  (heater),  enveloped  by  a  jacket,  so  as  to  enable  it  to  be  heated  by  steam. 
The  syrup  is  then  transferred  to  conical  moulds  (made  of  earthenware  or  iron), 
whos/j  orifices  are  closed  by  a  paper  plug,  and  the  next  morning,  when  solidified 
these  moulds  are  carried  to  the  curing-floor,  when  the  stoppers  are  withdrawn  and 

1  Quarterly  Journal  of  Science,  vi.  3-^. 

*  At  one  time  hydrate  of  alumina,  under  the  name  of  finings,  wii  used  in  addition  to  blood. 
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the  moulds  placed  in  pots,  in  order  to  allow  the  green  syrup*  to  drain  off:  those 
are  made  into  an  inferior  sort  of  refined  sugar  (brown  lump*).  The  loaves  are  then 
either  clayed  or  sugared,  generally  the  latter. 

Claying1  (which  is  now  almost  entirely  out  of  use)  consists  in  pouring  clay  and 
water  on  the  base  of  the  sugar  loaf:  the  water  slowly  percolating  through  the 
sugar,  a  portion  of  which  it  dissolves,  carries  with  it  the  colouring  matter  and  other 
impurities.  Sugaring  is  effected  by  substituting  a  saturated  solution  of  pure  sugar 
(called  liquor)  for  the  clay  and  water;  it  washes  out  the  colouring  matter,  but  does 
not  dissolve  the  pure  sugar.  The  loaves  are  afterwards  dried  in  a  stove,  and  put 
in  blue  paper  for  sale.2 

The  following  may  be  regarded  as  an  approximation  to  the  produce  of  112  lbs. 
of  raw  sugar  by  the  above  process : — 

Refined  sugar 79  lbs. 

Bastard 17 

Treacle 16  (12  lbs.  solid  matter.) 

Water 4 

Raw  sugar 112 

The  animal  charcoal  used  in  sugar  refining  is  changed  every  week,  and  of  course  is  a  more 
powerful  decolorizer  when  fresh  than  when  it  has  been  used  several  times.  It  follows,  there- 
fore, that  the  quality  of  the  refined  sugar  obtained  varies  with  the  day  of  the  week — that  is, 
with  the  age  of  the  charcoal.  At  the  commencement  of  the  week,  when  the  charcoal  is  fresh, 
the  finest  white  loaves  of  sugar  are  made;  about  the  middle  of  the  week  tillers  and  lumps  are 
obtained  ;  and,  at  the  end  of  the  week,  bastards. 

In  the  process  of  sugar  refining,  various  salts  have  been  proposed  to  be  used  as  defecators; 
such  as  the  trisacetate  of  lead,3  acetate  of  lead,4  bisulphite  of  lime,5  sulphate  of  tin,6  &c.  The 
salts  of  lead  are  probably  the  most  effective  agents,  but,  on  account  of  their  poisonous  properties, 
are  dangerous  to  the  public  health.7 

Properties. — Common  or  cane-sugar  is  the  sweetest  of  all  kinds  of  sugar. 
When  pure,  it  is  white  and  odourless.  It  is  very  soluble  in  water,  both  hot  and 
cold  (see  Syrupus,  vol.  i.  p.  153);  is  soluble  in  rectified  spirit,  but  not  in  ether.  Its 
watery  solution,  aided  by  heat,  decomposes  some  of  the  metallic  salts  (as  those  of 
copper,  mercury,  gold,  and  silver) ;  but  several  of  them  (as  the  diacetate  of  copper 
and  nitrate  of  silver)  require  nearly  a  boiling  temperature  to  change  them.  A 
dilute  watery  solution  of  common  sugar,  with  a  little  yeast,  undergoes  the  vinous 
fermentation.  Sugar  promotes  the  solubility  of  lime  in  water,  and  forms  both  a 
soluble  and  an  insoluble  compound  with  oxide  of  lead. 

Cane-sugar  is  capable  of  existing  either  in  the  crystallized  or  amorphous  state. 
In  this  respect  it  resembles  sulphur  (see  vol.  i.  p.  355). 

1.  Crystallized  Cane-sugar. — To  this  division  are  referred  sugar-candy  and  the 
ordinary  loaf  and  lump  sugar  of  the  shops.  By  the  slow  cooling  of  a  saturated 
aqueous  solution  of  sugar,  we  obtain  the  large  and  fine  crystals  which  constitute 
the  commercial  sugar-candy  (saccharum  candum),  and  of  which  three  kinds  are 
kept  in  the  shops;  namely,  white  candy,  prepared  from  pure  sugar;  brown  candy, 
prepared  from  brown  sugar;  and  pink  or  rose  candy,  prepared  from  sugar  artifically 
coloured  (probably  by  cochineal). 

The  crystals  of  sugar  are  doubly  oblique  prisms,  and,  therefore,  have  two  axes  of 
double  refraction3  (see  vol.  i.  p.  187).     Their  sp.  gr.  is  1.6065. 

Common  crystallized  sugar  is  permanent  in  the  air  and  phosphorescent  in  the 

1  "  Claying  sugar,  as  they  report  here,  was  first  found  out  in  Brazil :  a  hen,  having  her  feet  dirty,  going 
over  a  pot  of  sugar  by  accident,  it  was  found  under  her  tread  to  be  whiter  than  elsewhere." — Sloane'i 
Jamaica,  vol.  i.  p.  61. 

5  For  further  details,  consult  a  paper  by  Messrs.  Guynne  and  Young,  Brit.  Ann.  of  Med.  June  23  and 
July  14,  ]«37  ;  also,  Dr.  Ure's  Diet,  of  Arts,  art.  Sugar. 

1  Guynne  and  Young,  British  Annals  of  Medicine,  vol.  i.  p.  778,  and  vol.  ii.  p.  42,  1837. 

4  Sievier  and  Scoffern,  Pharmaceutical  Journal,  vols.  ix.  and  x. 

'  Melsen,  Pharmaceutical  Journal,  vol.  ix.  p.  220. 

«  Warburton,  Pharmaceutical  Journal,  vol.  x.  p.  82.  '  See  Pharmaceutical  Journal,  vol.  X. 

'  Sugar-candy  makes  an  interesting  polariscope  object.  It  is  usually  cut  so  as  to  show  one  only  of  it* 
two  systems  of  rings. 
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dark  when  struck  or  rubbed.  When  heated,  it  melts  and  soon  becomes  coloured. 
By  this  process,  its  tendency  to  crystallize  is  diminished  or  destroyed. 

The  commercial  varieties  of  common  crystallized  cane-sugar  are  of  two  kinds — 
white  or  brown.     The  first  is  refined  sugar. 

1.  Purified  or  Refined  Sugar  (Saccharum,  L. ;  Saccharum  purum,  E.;  Succus  concretus  puri- 
ficatus,  D. ;   Saccharum  purificatum)  is  met  with   in  the  shops  in  conical  loaves  {loaf  sugar)  or 

truncated  cones,  called  lumps  (lump  sugar),  of  various  sizes  and  degrees  of  purify.  Small 
lumps  are  called  tillers.  The  finest  refined  sugar  (saccharum  albissimum)  is  perfectly  white, 
and  is  termed  double  refined ;  the  inferior  kind  (saccharum  album)  has  a  slightly  yellowish  tint, 
and  is  called  single  refined.  Both  varieties  are  compact,  porous,  friable,  and  made  up  of  small 
crystalline  grains. 

2.  Biiow.v  Sugar  (Saccharum  cowwiune,  E.;  Saccharum  fuscum  ;  Succus  concretus  non  purificatus, 
T>.)  occurs  in  commerce  in  the  form  of  a  coarse  powder  composed  of  shining  crystalline  grains. 
It  is  more  or  less  damp  and  sticky,  and  has  a  peculiar  smell  and  a  very  sweet  taste.  Its  colour 
is  brownish-yellow,  but  varying  considerably  in  intensity.  Muscovado,  or  raw  sugar,  has  the 
deepest  colour,  and  is  intermixed  with  lumps.  Bastard  is  a  finer  kind,  prepared  from  molasses 
and  the  green  syrups.  The  Demerara  crystal  sugar  is  the  finest:  its  colour  is  pale  yellow,  and 
its  crystals  are  larger  and  more  brilliant  than  the  preceding  varieties. 

2.  Amorphous  Cane-sugar. — When  syrup  or  a  strong  solution  of  crystallized 
cane-sugar  is  rapidly  boiled  down,  and  then  poured  out  on  a  marble  or  metallic 
plate,  it  congeals  in  an  amorphous,  vitreous,  more  or  less  coloured  mass,  usually 
called  boiled  sugar,  of.  which  barley-sugar  (saccharum  hordeatum),  acidulated  drops, 
and  hard-bahe,  are  familiar  examples.  During  the  preparation  of  barley-sugar  and 
acidulated  drops,  the  confectioners  usually  add  a  small  quantity  of  cream  of  tartar 
to  the  melted  sugar,  in  order  to  destroy  its  tendency  to  crystallize.  Vinegar  and 
tartaric  acid  are  mentioned  by  some  writers  as  being  used  for  this  purpose. 

If  when  the  melted  sugar  has  partially  solidified,  but  while  it  is  yet  soft,  it  be 
hung  on  a  hook  and  rapidly  and  repeatedly  drawn  out,  it  becomes  opake  and  white. 
This  pulled  sugar  was  formerly  termed  sugar  penides  (saccharum  pen  id i am). 

When  crystallized  cane-sugar  is  subjected  to  a  temperature  of  about  35G°  F.,  it 
melts ;  and,  at  a  higher  temperature,  begins  to  give  off  water  and  to  suffer  decom- 
position. If  the  heat  be  gradually  augmented,  it  becomes  brown,  evolves  a  remark- 
able odour,  loses  its  sweet  taste  and  acquires  a  bitter  one.  In  this  condition  it  is 
called  caramel  (from  xot'o,  /  burn,  and  fts'ju,  honey),  or  burnt  sugar  (saccharum 
tos/tim).  It  enjoys  acid  properties,  and  is  composed,  according  to  Peligot,1  of 
OHlsOw. 

Molasses  and  Treacle. — These  are  viscid,  dark  brown,  dense  liquids,  composed  of 
amorphous  or  uncrystallizable  sugar,  crystallizable  sugar,  gum,  extractive,  various 
salts,  and  water.  They  are  frequently  confounded,  but  in  trade  are  considered 
distinct. 

1.  Molasses  (more  correctly  Melasses,  from  mel,  honey,  because  it  is  soft  and  sweet  like  honey) 
is  the  drainings  from  raw  or  muscovado  sugar.  West  India  molasses  is  occasionally  imported  for 
refining.     It  yields  brown  sugar,  or  bastard,  and  treacle. 

2.  Treacle  (Theriaca,D.;  Fax  Sacchari,  L.  E.)  is  the  viscid,  dark  brown,  uncrystallizable 
syrup  which  drains  from  refined  sugar  in  the  sugar  moulds.  It  is  thicker  than  West  Indian 
molasses,  and  has  a  somewhat  different  flavour.  Its  sp.  gr.  is  generally  14;  and  it  contains, 
according  to  Dr.  Ure,  on  an  average,  75  per  cent,  of  solid  matter.  Payen  says  that  it  may  be 
regarded  as  a  saturated  solution  of  crystallizable  sugar,  of  which  it  contains  from  40  to  Ot)  per 
cent,  of  its  weight.  It  is  employed  in  the  manufacture  of  gingerbread,  and,  by  poor  people,  as 
a  substitute  for  sugar.  It  is  also  sometimes  used  to  yield,  by  fermentation,  an  alcoholic  liquor — 
either  to  be  drank  as  a  kind  of  beer, or  to  yield,  by  distillation,  spirit.  It  is  sold  under  the  names 
of  "  me'lassc  de  la  Cochinchine"  and  ''prepared  melasse,"  to  be  taken  with  lentilmeal  (sold  as  erva- 
lenta  or  revulenta  arabica),  as  a  remedy  for  habitual  constipation. 

CHEMICAL  Characteristics. — As  a  species  of  sugar,3  cane-sugar  is  known  by 
its  susceptibility  of  undergoing  the  vinous  fermentation;  that  is,  of  suffering  a  pecu- 
liar decomposition  into  alcohol  and  carbonic  acid.     For  this  purpose  it  is  dissolved 


1  Peligot,  Ann.  Chim.  it  de  Phys.  Ixvii.  p.  175. 

'  Mnnnile,  glyryrrhizin,  flyctrint,  unci  some  other  sweet  substances,  which  were  formerly  called 
sugars,  art-,  by  modern  chemists,  excluded  from  the  list  of  sugars,  properly  bo  called,  because  they  ure 
incapable  of  undergoing  the  vinous  fermentation. 
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in  water,  and  to  the  solution  a  small  portion  of  yeast  (dry  yeast  is  to  be  preferred) 
is  added,  and  the  mixture  exposed  to  a  temperature  of  about  70°  F.  Effervescence 
soon  takes  place,  carbonic  acid  is  evolved,  and  a  vinous  or  alcoholic  liquor  is  pro- 
duced. In  this  process  the  cane-sugar  combines  with  water,  and  becomes  grape- 
sugar,  CI2H12012,  which,  by  fermentation,  is  resolved  into  four  atoms  of  carbonic 
acid,  4CO,  and  two  atoms  of  alcohol,  2OHa09. 

The  quantitative  determination  of  sugar  is  effected  by  ascertaining  the  amount  of  carbonic 
acid  evolved  during  fermentation.  171  grains  of  sugar-candy  furnish  SS  grains,  or  about  186.4 
cubic  inches  of  carbonic  acid  gas.  At  mean  temperature  and  pressure,  100  cubic  inches,  or  47.2 
grains,  of  carbonic  acid  gas  are  given  out  by  91.7  grains  of  sugar-candy.  In  round  numbers,  we  may 
say  that  one  cubic  inch  or  half  a  grain  of  carbonic  acid  gas  is  equal  to  one  grain  of  sugar-candy.1 

Cane-sugar  is  distinguished  from  other  kinds  of  sugar  by  the  following  characters: 
— Its  crystallizability  in  prismatic  crystals,  its  very  sweet  taste,  its  ready  solubility 
in  water,  its  solution  being  charred  and  letting  fall  a  brown  or  black  powder  when 
heated  with  a  few  drops  of  oil  of  vitriol,  but  being  unchanged  when  treated  iu  the 
same  way  with  caustic  potash — and  by  the  difficulty  with  which  it  reduces  the  blue 
hydrated  oxide  of  copper  to  the  orange  suboxide. 

Grape-sugar  reduces  the  hydrated  oxide  of  copper  to  the 
Fig.  216.  suboxide  with  great  facility.     The  test  is  applied  thus:  Add 

to  the  saccharine  solution  a  small  quantity  of  a  solution  of 
caustic  potash,  and  then  a  few  drops  of  a  weak  solution  of 
sulphate  of  copper;  taking  care  that  the  alkali  is  in  excess. 
Then  apply  heat :  if  grape-sugar  be  present,  an  ochre-yellow 
or  red  precipitate  of  suboxide  of  copper  is  formed  before 
ebullition  takes  place.  Uncrystallizable  sugar,  as  well  as  sugar 
of  milk,  also  readily  reduces  the  oxide  ;  but  this  effect  docs  not 
take  place  with  crystallizable  cane  sugar;  or  rather,  a 
temperature  or  a  longer  action  of  the  ingredients  is  required 
to  produce  the  effect.     This  is  called  Trommer's  test. 

A  solution  of  crystallizable  cane-sugar  is  distin- 
guished from  solutions  of  some  other  kinds  of  saccha- 
rine matters  by  possessing  the  property  of  riyht-handtd 
circular  polarization. 

If  a  ray  of  common  light  (Fig.  216,  a)  be  polarized 
by  reflection  at  an  angle  of  56°. 45  from  the  surface  of 
glass2  (&),  the  plane  polarized  ray  (c),  which  is  thus 
obtained,  transmitted  through  a  pure  solution  of  crys- 
tallizable cane-sugar  (d),  and  the  emergent  ray  (e)  aua- 

Fig.  217. 


ui. 


Plan  of  the  Apparatus  for  showing 
the  circular  polarization  of  liquids. 

(Tn  this  figure,  g  indicates  a  lens 
which  is  used  to  produce  well-de- 
fined images.) 


Representation  of  the  two  disks  of  complementary  colours  pro- 
duced respectively  by  the  ordinary  and  extraordinary  ray*. 
By  the  rotation  of  the  analyzer,  the  extraordinary  image  (x) 
revolves  around  the  ordinary  image  (o),  each  undergoing  a 
change  of  colour. 


lyzed  by  a  double  refracting  rhomb  of  calcareous  spar  (/),  two  coloured  images  are 
perceived  (Figs.  216  and  217);  one  (o)  caused  by  ordinary  refraction,  the  other 


1  Full  directions  for  the  quantitative  determination  of 

in  tli' 


sugar  by  fermentation  are  given  by  Dr.  Mille'i 
"   vol.  iii.  p.  799. 
•   ine  piane  polarization  01   me  ray  may  oe.  eneciea   Dy  a  mcnoi's  prism  instead  of  a  pbiss-mirror. 
The  use  of  a  silvered  glass-mirror  is  objectionable,  on  account  of  its  producing  elliptical  polarization. 


r  on  uirections  ior  ine  qiiaiiuiiiiive  ueieiiiiiiiuiion  01  sugar  Dy  fermentation  are 
the  article  Organic  Analysis  of  the  Cyclopedia  of  Anatomy  and  Physiology,  vol. 

The  plane  polarization  of  the  ray  may  be  effected  by  a  Nichol'a  prism  inptcj 
e  use  of  a  silvered  srlnss. mirror  is  obiectionahle.  on  account  of  its  nroHneino-  •Hit 
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(x)  by  extraordinary  refraction.  The  colours  of  the  images  are  complementary ; 
that  is,  when  one  image  is  red,  yellow,  or  blue — the  other  is  green,  violet,  or  orange. 
By  rotating  the  analyzer  (the  rhomb  of  calcareous  spar),  the  colours  change :  if  the 
rotation  be  right-handed  (that  is,  as  we  turn  a  screw  or  corkscrew  to  make  it  enter), 
the  sequence  of  the  colours  is  red,  orange,  yellow,  green,  blue,  indigo,  and  violet. 

Sequence  of  Coloues  for  a  Solution  of  Cry«tallizable  Cane-sugar,  as  obtained  by  the  right- 
handed  Rotation  of  the  Analyzer. 
Ordinary  Image.  Extraordinary  Image. 

Red Green. 

Orange Blue. 

,.  „  S  Indigo. 

bellow \  Violet. 

Green Red- 
Blue      Orange. 

\"']\Z"  I Yellow. 

Violet  ) 

Red Green. 

In  one  complete  revolution  of  the  analyzer,  each  of  the  colours  of  the  spectrum 
occurs  twice  for  each  image.1  , 

COMPOSITION. — The  following  is  the  ultimate  composition  of  sugar  : — 


Hydrogen 

Atoms. 

,  12     . 

.  .    9     . 

Eq.  Wt. 
.  .    72     . 
.  .      9     . 
.  .    72     . 

.  .  153    . 

Per  Cent. 
.  .    47.05 
.  .      5.9 
.  .    47.05 

.  100.00 

Atoms. 
Anhydrous  sugar     .  .  1     . 
Water 2     . 

Crystallized  sugar  .  .  1     . 

Eq.  Wt. 
.  .    153     . 
.  .       13     . 

.  .     171     . 

Per  Cent. 

.  .    89.47 
.  .    10.53 

.  .    9     . 



Anhydrous 

sugar' 

.  .     1     . 

.  .  100.00 

Adulteration;  Purity. — The  purity  of  genuine  sugar  is  readily  judged  of  by 
its  physical  or  sensible  qualities.  The  impurities  may  also  be  detected  by  chemical 
means,  but  it  is  rarely  necessary  to  resort  to  these.  A  solution  of  pure  sugar  is 
colourless,  and  yields  no  precipitate  with  oxalic  acid,  diacetate  of  lead,  or  caustic 
ammonia.     Pure  sugar  is  completely  soluble  in  rectified  spirit. 

Brown  sugar  of  commerce  contains  crystallizable  and  uncrystallizable  sugar, 
woody  tissue  of  the  sugar-cane,  vegetable  albumen,  siliceous  particles,  sporules  and 
filaments  of  fungi;  and, in  most  samples,  a  peculiar  species  of  mite  (Acarus),  which 
has  been  called  the  sugar  mite*  (acarus  sacckari).  In  most  cases  the  animal  is 
dead,  but  frequently  it  is  met  with  in  the  living  state.  Starch  or  flour  is  also  said 
to  be  found  in  brown  sugar. 

Various  adulterations  have  been  practised  on  sugar.  The  most  important  of  these 
is  the  intermixture  of  starch  sugar.  A  few  years  ago  I  inspected  an  extensive 
manufactory  of  sugar  from  potato-starch  at  Stratford,  in  Essex:  the  sugar  obtained 
was  sold  for  the  adulteration  of  brown  sugar,  and  the  molasses  produced  was  con- 
sumed in  an  oxalic  acid  manufactory.  Brown  cane-sugar  adulterated  with  starch 
sugar  is  less  sweet,  less  readily  soluble  in  water,  and  less  crystalline  and  sparkling 
than  pure  brown  cane-sugar.  Moreover,  potato-sugar  always  contains  sulphate  of 
lime,  the  detection  of  which  (see  the  tests  for  sulphuric  acid  and  lime,  pp.  368  and 
5(5'2)  in  a  suspected  sample  of  sugar  is,  therefore,  of  some  value.  It  has  been  pro- 
posed  to  detect  the  presence  of  potato-sugar  by  Trommer's  test  (see  ante,  p.  150) 
and  by  caustic  potash.  But  though  Trommer's  test  readily  detects  starch-sugar  in 
a  solution  of  white  cane-sugar,  the  detection  is  not  so  easily  effected  by  it  in  a  solu- 
tion of  brown  cane-sugar,  because  the  uncrystallizable  cane-sugar,  or  treacle,  which 

1  The  nature  of  (lie  present  work  does  not  admit  of  a  further  elucidation  of  circular  polarization,  which 
I  have  here  introduced  u  an  aid  in  the  qualitative  determination  of  a  saccharine  solution.  Riot  has 
applied  it  to  the  quantitative  determination  of  sugar.  To  his  various  papers  contained  in  the  Mf  moires  de 
nil  del  Sciences,  and  especially  to  his  Instructions  Pratiques  sur  V Observation  et  la  Me'sure  des 
Proprittil  (  >  ft  "j  a  ■  t  a  I'l'i  I  Urs  rotatoires,  Paris,  1845,  the  reader  is  referred  for  further  information.  See, 
also,  the  article  Saecharimitrii  Optique,  in  Pelonze  and  Fremy'i  Court  de  Chimie  Genirale,  t.  iii.  p.  337, 
1890. — A  popular  sketch  of  the  subject  will  be  found  in  my  Lectures  on  Polarized  Light,  published  by 
Longman  and  Co.— A  very  admirable  report  on  this  and  other  methods  of  effecting  the  qualitative 
and  quantitative  una  lysis  of  sugars,  syrups,  and  molasses,  by  Professor  R.  S.  MeCulloch,  is  contained  in 
n  Letter  from  the  Secretary  of  the  [United  States]  Treasury  to  the  United  Stales  Senate,  read  Feb. 21,  1645. 

'  Peligot,  Ann.  de  Chim.  et  di  I'hys.  Ixvii.  p.  144. 

3  Pharmaceutical  Journal,  vol.  x.  pp.  343  and  390,  Jan.  and  Feb.  1851 ;  Lancet  for  Jan.  18  and  25,  1851. 
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is  present  readily  reduces  the  blue  hydrate  of  copper  to  the  orange  suboxide — acting 
thus  like  starch-sugar.  Chevallier1  proposes  to  detect  starch-sugar  in  cane-sugar  by 
means  of  caustic  potash :  Boil  the  suspected  sugar  in  a  ley  of  caustic  potash :  if  n0 
starch-sugar  be  present,  the  liquor  remains  colourless;  but,  on  the  contrary,  it 
becomes  brown  if"  starch-sugar  be  present.  But  this  test,  like  the  last  one,  is  hotter 
adapted  for  detecting  starch-sugar  in  white  cane-sugar  than  in  the  ordinary  hrown 
cane-sugar  of  the  shops.3 

Farinaceous  substances  and  dextrine  may  be  detected  by  boiling  the  suspected 
sugar  in  water  and  testing  the  decoction,  when  cold,  with  iodine,  which  causes  a 
blue  colour  with  starch  and  a  purplish  colour  with  dextrine. 

Gum  is  distinguished  from  sugar  by  its  insolubility  in  rectified  spirit. 

Various  other  substances  have,  it  is  said,  been  used  for  the  adulteration  of  sugar; 
as  finely-powdered  marble,  chalk  or  whiting,  sand,  bone-dust,  and  common  salt. 
With  the  exception  of  salt,  all  the  substances  here  mentioned  are  insoluble  in  water, 
and  by  this  character,  therefore,  may  be  readily  separated  from  sugar.  Common 
salt  may  be  detected  in  a  solution  of  the  suspected  sugar  by  the  ordinary  tests  for 
that  substance  (see  vol.  i.  p.  537). 

Physiological  Effects. — Sugar,  considered  as  an  article  of  food,  is  an  aliment- 
ary principle  which  belongs  to  the  class  of  "elements  of  respiration,"  (see  vol.  i.  p. 
117.)  It  contributes  to  the  formation  of  fat  and  of  lactic  acid,  and  by  its  oxidation 
furnishes  heat.  It  has  recently  been  detected  in  the  tissue  of  the  liver,  but  in  no 
other  organ.3 

It  disagrees  with  some  dyspeptics,  and  is  reputed  to  have  a  tendency  to  cause 
flatulency  and  preternatural  acidity  (by  the  formation  of  lactic  acid?)  of  the  primx 
viae. 

Treacle,  and  therefore  raw  sugar,  check  the  tendency  to  constipation. 

Uses. — Sugar  is  used  dietetically,  medicinally,  and  pharmaceutically.  Median- 
ally,  it  is  but  little  employed.  In  the  form  of  lozenges,  sugar-candy,  &c,  it  is  slowly 
dissolved  in  the  mouth  to  allay  tickling  cough.  As  a  chemical  antidote,  it  has  been 
recommended  in  poisoning  by  the  salts  of  copper,  mercury,  silver,  gold,  and  lead.4 
But  any  advantage  procured  by  its  use  in  these  cases  is  referable  to  its  demulcent 
and  emollient  properties,  and  not  to  its  chemical  influence.  The  same  remark  may 
be  made  with  respect  to  the  benefit  said  to  have  been  obtained  by  the  use  of  the 
juice  of  the  sugar-cane  in  poisoning  by  arsenious  acid.5  Powdered  white  sugar  is 
sometimes  sprinkled  over  ulcers,  to  remove  spongy  granulations,  denominated  proud 
flesh.  The  same  remedy  has  also  been  employed  for  the  removal  of  specks  on  the 
cornea. 

In  pharmacy,  the  uses  of  sugar  are  much  more  extensive.  It  serves  to  preserve, 
to  give  flavour,  bulk,  form,  colour,  cohesiveness,  and  consistence;  to  subdivide  and 
to  suspend  oily  substances  in  aqueous  liquids.  To  fulfil  one  or  more  of  these 
objects,  it  is  a  constituent  of  syrups,  eleeosacchara,  conserves,  electuaries,  confections, 
lozenges,  some  pills  and  powders,  &c.  For  making  pills,  treacle  serves  to  give 
cohesiveness,  to  preserve  the  pill-mass  soft,  prevent  mouldiness,  and  in  some  cases 
to  check  chemical  changes.  As  an  antiseptic,  it  is  used  for  the  preservation  of 
various  medicinal  organic  substances.  It  acts  in  at  least  two  ways — by  excluding 
air  and  by  absorbing  moisture  (see  vol.  i.  p.  205);  and  perhaps,  also,  in  some 
other  way — as  when  it  promotes  the  solidification  of  pectine.  Sugar  is  also  useful 
in  preserving  some  inorganic  compounds:  thus  it  checks,  though  it  does  not  ab- 
solutely prevent,  the  higher  oxidation  of  some  of  the  protosalts  of  iron;  hence  its 


1  Journ.  de  Chim.  Mid.  t.  viii.  2de  Ser.  p.  472,  1842. 

■  On  a  trial  for  the  recovery  of  excise  duties  on  potato-sugar,  it  was  stated  that  this  sugar  possessed 
only  three-fifths  of  the  sweetening  pniperties  of  genuine  cane-sugar,  and  that  it  was  mixed  with  whiting, 
bone-dust,  &c.  previous  to  its  being  offered  for  sale.     (Pharm.  Journ.  vol.  i.  p.  G03,  1842  ) 

*  Comptcs  rendus,  xxvii.  p.  514  ;  Chemical  Gazette,  March  1,  1849. 

4  Vogel  and  Buchner,  in  Schweigger'x  Journ.  xiii.  102 ;  xiv.  221. 
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use  in  the  ferri  carbonas  saccharatum  (see  vol.  i.  p.  724),  and  syriqms  ferri  iodidi 
(see  vol.  i.  p.  744). 

It  is  employed  in  the  manufacture  of  oxalic  acid ;  and  it  is  sometimes  used  in 
distilleries  to  yield,  by  fermentation,  alcohol.  The  Edinburgh  College  directs  it  to 
be  used  in  the  rectification  of  sulphuric  acid  (see  vol.  i.  p.  359). 

As  a  test,  it  is  sometimes  used  in  the  laboratory  in  conjunction  with  oil  of 
vitriol,  to  detect  the  cholic  acid  of  bile. 

1.  SYRITUS,  L.  [U.  S.];  Syrvpus  simplex,  E.  D. ;  Syrup;  Simple  Syrup. — (Sugar 
Hsiij  [tbv,  D.  (rbiiss,  U.  £.)];  Water  Oj  [Oij,  I).  (Oj,  U.  S.)  ].  Dissolve  the  sugar 
in  the  water  by  a  gentle  heat.) — By  keeping  for  several  months,  syrup  undergoes 
some  molecular  changes,  by  which  its  power  of  producing  right-handed  circular 
polarization  is  considerably  diminished. 

The  proportion  of  water  and  sugar  used  by  the  London  College  is,  by  weight, 
water  1  part,  sugar  1.9748  parts;  by  the  Edinburgh  College,  water  1  part,  sugar 
2.1942  parts — or,  very  nearly,  water  1  part,  sugar  2£  parts;  and,  by  the  Dublin 
College,  water  1  part,  sugar  2  parts. 

In  order  to  yield  a  clear  and  bright  syrup,  distilled  water  and  well-refined  sugar 
should  be  employed.  Ordinary  spring  water  becomes  turbid  by  boiling,  owing  to 
the  precipitation  of  carbonate  of  lime.1 

The  sp.  gr.  of  boiling  syrup  should  be  1.264  (equal  to  30°  of  Beaume's  areo- 
meter). When  it  has  cooled  down  to  60°  F.,  its  sp.  gr.  should  be  1.321  (equal 
to  35°  of  Beaume's  areometer).  The  Dublin  College  states  the  sp.  gr.  of  simple 
syrup  to  be  1.330. 

Syrup  is  used  in  medicine  to  give  flavour,  cohesiveness,  and  consistence. 

2.  LIQUOR  SACCIIARI  TOSTI;  Caramel;  Burnt  Sugar.— This  is  a  useful,  innocuous 
colouring  agent.  It  is  prepared  by  melting  half  a  pound  of  brown  sugar  in  an 
iron  pot,  and  applying  heat  until  the  liquid  acquires  a  deep  brown  colour;  then 
adding  a  gallon  of  boiling  water. 

41.  Andropogon  murieatus,  Retz. — Vittie-Vayr,  or  Cuscus. 

Sex.  Syst.  Triandria,  Digynia. 
(Radix.) 

Vuana,  Asiat.  Res.  iv.  306;  A.  squamous,  Linn.,  Snppl.  433;  Phalaris  zizanoides,  Linn.,  Syst. 
Veg.  v.  1U4;  Jlnatherum  muricatum,  Beauv.,  Agrost.  128,  t.  xxii  f.  10;  Veliveria  odorata,  Virey, 
Journ.  de  Pharm.  xiii.  499;  Sena  (Bengalee),  Roxburgh,  Fl.  Iud.  i.  '265;  Yitlie-Vayr  (Tamool), 
Ainslic,  Mat.  Indica,  ii.  470;  Woeliwear  (Tamool),  Roxb.,  op.  supra  cit. — Coromandel,  Bengal : 
very  common  on  every  part  of  the  coast. — Its  root,  called  cuscus,  or  khus-khus  (radix  veliveria), 
is  imported  from  Bombay:  it  is  long,  fibrous,  brownish  or  yellowish-white;  has  a  fragrant 
aromatic  odour,2 and  a  feeble  bitterish, aromatic  taste.  Iodine  colours  it  bluish-black.  In  1809, 
Vauquelin3  analyzed  it  under  the  name  of  schananlhus.  It  was  analyzed  in  1828  by  Henry,* 
and  in  1831  by  Geiger;5  the  latter  found  volatile  oil,  resin,  bitter  extractive,  starch,  traces  of  hydro- 
chloric and  calcareous  salts  and  woody  fibre.  Cap6  submitted  the  root  to  distillation  with  water, 
and  obtained  two  volatile  oils:  one  limpid,  amber  coloured,  and  lighter  than  water;  another, 
in  larger  quantity,  which  was  heavier  than  water,  opake,  and  adhered  to  the  bottom  of  the 
receiver.  The  dried  roots,  when  slightly  moistened,  emit  a  pleasant  kind  of  fragrance,  and  are 
employed  in  India  for  making  vissaries  (large  fans)  and  door-  and  window-screens  (composed 
of  a  frame-work  of  bamboo  covered  by  cuscus  root).  During  the  hot  winds,  the  outrides  of 
these  screens  are  kept  watered  by  natives,  and  the  air  that  passes  through  is  thereby  rendered 
both  cool  and  fragrant.  Cuscus  root  is  imported  into  England  for  perfumery  purposes.  It 
serves  to  male  scented  baskets,  and  is  put  into  drawers  to  guard  linen  and  woollen  goods  from 
the  attacks  of  insects.     This   root  has  also  been  employed  in  medicine.     It  acts  as  a  gentle 


1  Bae  some  observations  by  Mr.  Savory,  on  the  preparation  of  syrup,  in  the  Pharmaceutical  Journal, 
vol.  ii.  p.  45-',  1843.  ' 

-  The  odour  is  laid  by  .Martins  (Buchncr's  Repertorium,  Bd.  xxxix.  S.  230,  1S31)  to  be  between  that  of 
(ralbanum  and  <>!  violet-root,  and  to  approach  that  of  serpentary  j  while  Geiger  considers  it  to  be  between 
that  "i  oalamoi  and  of  yellow  water  iris-root,  and  similar  to  myrrh. 

"  Ann.  itu  Miif/urn,  xiv.  98;   and  Ann.  tit.  Chimie,  Ixxii.  3(fJ. 

4  Journ.  lie  Pharm.  torn.  xiv.  p.  57,  18*28. 

*  Quoted  by  Ooebei,  Pharm.  waarttikwnit,  Bd.  ii.  S.  2Gj. 

•  Journ.  de  Pharm.  t.  xix.  p.  48,  1833. 
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excitant  and  diaphoretic.  In  India,  an  infusion  of  it  is  used  as  a  diaphoretic  and  gentle  itirm> 
lain  in  febrile  cases.  The  warm  infusion  lias  been  employed  as  an  antispasmodic,  diaphoretic, 
diuretic,  and  emmenagogue.  An  ointment  of  the  root  has  also  been  applied  to  destroy  pedknli 
on  the  heads  of  children.1  In  1831,  it  was  used  in  Paris  as  a  preservative  against  the  cholera: 
it  was  worn  by  the  ladies;  bandies  of  it  were  bung  up  in  the  rooms;  and  fumigations  were 
prepared  with  it.2  In  Hamburgh,  it  was  used  by  Dr.  Buchheister8  and  others  in  cholera.  A 
weak  infusion  has  been  used  by  Foy*  in  rheumatism  and  gout.  It  may  be  employed  in  the 
form  of  powder,  infusion,  tincture,  or  volatile  oil.  The  dose  of  the  powder  (pnlvis  veliveria) 
is  alxnit  a  scruple,  in  the  form  of  pills.  A  weak  infusion  or  tea  is  prepared  with  one  or  two 
drachms  of  the  root  and  two  pints  of  water;  this  may  be  drank  ad  libitum.  A  strong  infusion, 
prepared  with  one  ounce  of  the  root  to  half  a  pint  of  water,  may  be  administered  in  doses  of  a 
tablespoonful.  A  tincture  (tinctura  veliveria:),  made  with  one  ounce  of  the  root  and  half  a  pint 
of  proof  spirit,  is  given  in  doses  of  a  teaspoonful. 

42.  Andropogon  Iwarancusa,  Roxburgh. 

Sex.  Syst.  Triandria,  Digynia. 
(Radix.) 

Ibharankusha,  Iwarankusha,  Kurankusha,  Beng.  and  Hind.;  Iwarancussa,  Asiat.  Res.  iv.  109; 
Terancus,  Blane,  Phil.  Trans,  vol.  Ixxx.  p.  286,  1790;  Sir  G.  Blane  considered  that  it  might  be 
the  Nardus  Indica,  or  Spikenard,  of  the  ancients:  Mr.  Hatchetts  supposed  it  to  be  the  source  of 
the  grass  oil  of  Netnaur,  an  opinion  which  Dr.  Royle6  has  declared  to  be  incorrect. — This  fra- 
crant  grass,  which  has  a  bitter,  warm,  pungent  taste,  is  a  native  of  the  skirts  of  the  northern 
mountains  of  India ;  between  the  river  Rapty  and  the  northern  mountains,  and  about  Hurdwar. 
It  comes  remarkably  near  A  Schaznanthus  both  in  habit  and  taste.  It  is  employed  by  the  native! 
in  fevers,  whether  continued  or  intermittent.  They  infuse  about  a  drachm  of  it  in  half  a  pint 
of  hot  water,  with  a  small  quantity  of  pepper,  and  give  this  for  a  dose  thrice  daily.  The 
virtues  almost  entirely  reside  in  the  larger  parts  of  the  roots,  marked  with  annular  cicatrices. 

43.  Andropogon  Calamus  aromaticus,  Royle. 

Sex.  Syst.  Triandria,  Digynia. 
(Oleum  volatile.) 

According  to  Dr.  Royle,7  the  grass-oil  of  Nemaur  is  obtained  from  a  new  species  of  Andropo- 
gon, to  which  he  has  given  the  name  of  A.  Calamus  aromaticus.  He  says  that  it  is  "  found  in 
Central  India,  extends  north  as  far  as  Delhi,  and  south  to  between  Godavery  and  Nagpore, 
where,  according  to  Dr.  Malcolmsou,  it  is  called  spear-grass :  it  may  be  the  A.  Martini  of  Rox- 
burgh, as.  I  believe,  it  is  also  thought  to  be  by  Dr.  Wight,  though  it  has  been  named  A.  Kur- 
doides  by  Nees  von  Esenbeck."  Dr.  Royle  examined  Mr.  Hatchett's  specimens  of  the  prass, 
obtained  from  Mr.  Swinton,  as  the  source  of  the  grass-oil,  and  found  them  to  be  identical  with 
his  A.  Calamus  aromaticus.  though  Mr.  Hatchett's  figure  of  the  plant  (copied  from  the  Phil. 
Trans,  vol.  Ixxx.)  actually  represents  another  species,  viz.,  A.  Iwaruncusa.  Dr.  Wallich8  ex- 
amined a  specimen  of  the  plant  from  which  the  grass-oil  is  obtained,  and  declared  it  to  be 
either  A.  Iwarancusa,  or,  perhaps,  A.  Martini,  Roxburgh. 

Dr.  Royle9  considers  this  species  to  be  the  sweet  calatnus10  and  sweet  cane11  of  Scripture— the 
KaXa/Aos  aj>!i>fjt.a.Tix6*  of  the  ancient  Greeks.12 

Grass-oil  of  Nemauii;  Roosa-ke-lel,  Hind. ;  Oleum  graminis  India. — This  oil  is  imported  from 
India  under  the  name  of  grass-oil  or  ginger-grass  oil.*3 

In  1845,  I  obtained  from  a  merchant  in  London  a  sample  of  essential  oil  which  agreed  in 
its  sensible  qualities  with  the  grass-oil  of  Nemaur  given  me  by  Dr.  Royle.  With  it  I  received 
the  following  notice  :  "A  sample  of  three  canisters  of  essential  oil  imported  from  Bombay,  under 
the  name  of  ginger-grass  oil,  and,  according  to  the  importer,  used  by  the  natives  against  rheu* 

1  Lemaire  Lisancourt,  Bull,  de  la  Soc.  Phil.  vii.  43,  1822. 

2  Kunze,  Pharm.  Central  Blattfur  1S31.  S.  6G0.  »  Bull.  gin.  de  The" rap.  Fev.  1831. 
4  Dierbaeh.  Die  ntuest.  Entd.  in  d.  Mat.  Med   Bd.  i.  S.  166,  1837. 

*  On  the  Spikenard  of  the  Ancients,  [by  C.  Hatchett,  F.R.  S.     Lond.  1836,  4to.] 
e  Essay  on  the  Antiquity  of  Hindoo  Medicine,  pp.  34  and  82. 

1  Essay  on  the  Antiquity  of  Hindoo  Medicine,  pp.  33  and  82,  1837;  and  Illustrations  of  the  Botany,  l[C- 
of  the  Himalayan  Mountains,  p.  425,  1839. 

s  Transactions  of  the  Medical  and  Physical  Society  of  Calcutta,  vol.  i.  p.  368,  Calcutta,  1825. 

9  In  Kitto's  Cyclopaedia  of  Biblical  Literature,  vol.  ii.  p.  1D.3,  1845. 

10  Exodus,  cli.  xxx.  ver.  23.     It  is  here  called  Kaneh  Bosem,  literally  reed  of  fragrance. 
"  Jeremiah,  cli.  vi.  ver.  20      It  is  here  denominated  Kaneh  Hatlob,  or  good  reed. 

"  Dioscorides,  lib.  i.  cap.  17. 

Ainslie  (Mat.  Indica,  vol.  ii.  p.  401)  applies  the  names  of  ginger-grass,  spice-grass,  false  spikenari, 
tukkunaro-pilloo  (Tamool),  to  the  Andropogon  tardus  (?)  of  Dr.  Rottler,  which  he  says  is  common  m 
the  Cautakini  hills  and  in  the  Tinnevilly  district ;  but  he  puts  a  query  whether  it  may  not  be  the  fragW' 
grass  described  bv  Mr.  Maxwell  in  the  Irunsactions  of  the  Medical  Society  of  Calcutta,  vol.  i.  p-  36", 
Iz-Zo. 
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matism,  and  by  them  called  rosa  oil.  The  grass  grows,  according  to  the  same  authority,  fifty 
or  sixty  miles  from  Bombay  in  the  jungle,  and  is  there  called  rosa  grass.  It  smells,  as  you  will 
perceive,  of  ginger  and  turpentine." 

Grass-oil  of  Nemaur  is  commonly  known  to  the  perfumers  by  the  name  of  oil  of  geranium.  I 
have  been  informed  that  it  is  sometimes  called  oil  of  rose  geranium.  It  is  occasionally  sold  by 
druggists  as  oil  of  spikenard. 

Under  the  name  of  "  01.  Palm,  ros,"  [sic]  a  volatile  oil  has  been  sent  from  a  merchant  in 
Constantinople  to  his  correspondent  in  London,  as  an  oil  used  for  reducing  (that  is,  adulterating) 
otto  of  roses;  and,  in  the  accompanying  letter,  it  was  stated  that  if  genuine  otto  be  mixed  with 
from  20  to  30  per  cent,  of  this  oil,  it  would  be  still  equal  to  the  finest  commercial  otto.  By  the 
dealers  in  London  this  oil  was  called  oil  of  geranium.1  It  is  almost  colourless,  and  is  clearer, 
brighter,  and  more  fragrant  and  roseate  than  ordinary  grass-oil  ;  but  its  odour  is,  I  think,  essen- 
tially that  of  the  latter.  Is  it  rectified  grass-oil  ?  It  is  remarkable  that  Dioscorides  (lib.  i.  cap. 
xvi.)  states  that  o-yjZwc  (a  native  of  Arabia)  has  the  odour  of  the  rose. 

Grass  oil  of  Nemaur  is,  according  to  Mr.  Forsyth,2  procured  at  the  foot  of  the  Vindhya  range 
of  hills  in  the  vicinity  of  Jaum  Ghat,  and  thirty  miles  further  west,  near  Nalcha. 

It  is  obtained  by  distillation.  When  the  plant  begins  to  flower,  it  is  cut  and  bound  in  small 
bundles  or  maniples,  250  or  300  of  which  are  introduced  into  a  wrougbt-iron  boiler  fitted  over 
an  earthen  fireplace.  Water  being  added,  ebullition  is  promoted.  The  oil,  with  water,  distils 
over  into  two  large  copper  receivers  immersed  in  cold  water.  The  process  occupies  about  six 
hours.  After  the  product  has  stood  for  some  time,  the  oil  is  skimmed  off"  the  surface  by  a  small 
shallow  spoon. 

Commercial  grass-oil  of  Nemaur  is  of  a  light  straw  colour,  and  has  a  fragrant  aromatic 
roseate  odour,  with  taste  which  is  not  very  dissimilar  to  that  of  oil  of  lemons.  It  floats  on 
water.  Dr.  Stenhousu3  found  that  it  is  usually  a  mixture  of  a  pure  volatile  oil  (C4H5),  and  of 
about  half  its  bulk  of  a  fluid  resin,  the  latter  probably  being  the  product  of  the  oxidation  of  the 
oil. 

In  India,  the  grass-oil  is  frequently  adulterated;  usually,  according  to  Mr.  Forsyth,  with  the 
ol.  sesami.  As  this  is  a  fixed  oil,  the  sophistication  is  readily  detected  by  dropping  the  suspected 
grass-oil  into  rectified  spirit:  if  pure,  it  dissolves,  but  if  it  be  mixed  with  a  fixed  oil,  the  spirit 
becomes  milky.  v 

Grass-oil  is  chiefly  employed  in  perfumery;  but  it  is  also  employed  in  medicine.  Tts  medi- 
cinal properties  are  similar  to  those  of  other  aromatic  fragrant  volatile  oils,  and  are  those  of  a 
stimulant  and  diaphoretic.  It  is  highly  esteemed  in  India  for  the  cure  of  the  more  chronic 
forms  of  rheumatism.  It  is  applied  as  a  liniment.  A  couple  of  drachms  of  it  are  rubbed  into 
the  affected  part  in  the  heat  of  the  sun,  or  before  the  fire,  twice  daily.  It  causes  a  sense  of 
warmth  and  pricking  which  lasts  for  two  hours  or  longer.  It  is  also  employed  to  excite 
diaphoresis  in  slight  catarrhal  atfections;  and  for  this  purpose  it  is  rubbed  into  the  soles  of  the 
feet  and  wrists. 

44.  Andropogon  Schcenanthus,  Linn. 

Sex.  Syst.  Triandria,  Digynia. 

I  suspect  that  under  this  name  three  species  of  Andropogon  have  been  confounded. 

1.  Rumphius's  Schananlhum  Amboinicum,  called  by  the  natives  of  Amboyna  Siree.  Its  odour 
is  that  of  a  mixture  of  roses  and  fresh-mown  hay.  As  Linnaeus,  in  the  later  editions  of  his 
Systema  Plantarum,  cites  Rumphius's  figure,4  we  may  take  this  species  as  the  genuine  Andro- 
pogon  Scha-nanthus  of  Linnasus.5  It  has  been  recently  very  fully  described  by  the  late  celebrated 
Professor  Th.  F.  L.  Nees  von  Esenbeck.6  Rumphius  proposes  to  call  it  Schasnanthum  Indicum 
sterile,  to  distinguish  it  from  the  Arabian  plant. 

2.  The  Arabian  Schananthus  is  said  by  Hasselquisf7  to  grow  plentifully  in  the  deserts  of  both 
the  Arabias,  and  to  be  gathered  near  Limbo,  a  port  of  Arabia  Petra?a,  and  exported  to  Egypt. 
The  Arabians  cull  it  Helsi  Meccavi  and  Idhir  Mecchi.  It  is  said  that  in  the  deserts  between  Syria 
and  Egypt  there  is  no  grass  but  this  which  camels  eat:  hence  it  has  received  the  name  of 
fcnum  vel  stramen  camelorum,  or  camels  hay  or  straw.     It  was  formerly  in  the  London  Pharma- 


1  Recluz  (Journ.  d,  Pharm.  t.  xiii.  p.  5-20,  1827)  obtained  from  Pelargonium  odoratissimum,  var.  odore 
rosalo  (Persoon),  a  concrete  volatile  oil,  which  he  calls  volatile  oil  of  geranium  with  the  odour  of  the 
roses  |haile  volatile du  Geranium  iiodeur  de  roses).  It  must  not  be  confounded  with  the  so-called  oil  of 
geranium  alluded  to  in  the  text. 

■>  Transactions  of  the  Medical  and  Physical  Society  of  Calcutta,  vol.  iii.  p   213,  Calcutta,  1887. 

3  Memoirs  and  Proceedings  of  the  Chemical  Society  of  London,  vol.  ii.  p.  122,  1845. 

•  Herbarium  Amboinense,  pars  v.  lib.  viii.  cap.  2-1,  page  181,  tab.  Ixxii.  Fig.  2. 

»  In  the  Linnean  Herbarium ,  there  is  a  single  specimen  of  A.  Schananthits,  but  without  any  statement 
Indicating  its  place  of  growth. 

•■  Geiger'i  Pharmacit,  2te  Aufl.  von  Th.  F.  L.  Nees  von  Esenbeck,  J.  H.  Dierbach,  and  C)  Marouart 
JM.  ii    it.-  Halite,  s    143,  1839.  '  4        ' 

1   Voyages  and  Travels  in  the  Levant  in  the  years  1740,  SO,  51 .  52,  Lond.  1766 It  is  remarkable  that 

Forskal,  in  bis  Flora  Arabico-  Yemen,  does  not  mention,  in  his  list  of  odorous  plants  (p.  xcv.)  a  single 
odorous  grass  as  growing  in  Arabia  Felix.  '  '  ° 
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copceia,  and  was  called  scluvnanthus,  sqitinanthus,  ve\  Junius  odoratus  :  its  vernacular  name  being 
squinanch  or  sweet-smelling  rush.  The  herbs  (stern,  leaves,  and  sometimes  the  flowers)  were 
brought  from  Turkey  and  Arabia,  tied  up  in  bundles  about  a  fool  long.  The  stem,  which  re- 
sembled a  barley  straw,  was  filled  with  a  pith  like  those  of  our  common  rushes  ;  the  flowers 
were  of  a  carnation  colour,  striped  with  light  purple.1 

It  was  considered  to  possess  stimulant  and  diaphoretic  properties,  and  was  com  mended  in 
hiccup,  vomiting,  flatulent  colic,  and  female  obstructions;  but  was  little  used,  except  in  i|ie 
mithridalium  and  theriaca.  It  was  administered  to  the  extent  of  one  or  two  drachms  in  the  form 
of  infusion  or  tea. 

It  is  not  improbable  that  this  plant  may  be  the  <rj£o~voc  iCor/noc  of  Hippocrates,2  the  <ryj>~ncr,[ 
Dioscorides  ;3  for  the  last-mentioned  writer  states  that  the  most  esteemed  sort  grew  in  thai  part 
of  Arabia  called  Nabataea,  which  agrees  with  the  statement  of  Hasselquist. 

3.  The  Andropogon  titration,  De  Cand. — As  this  is  undoubtedly  the  source  of  the  oil  of  lemon- 
grass  of  the  shops,  it  deserves  a  separate  notice. 

45.  Andropogon  citratum,  De  Cand.— Lemon-Grass. 

Although  all  the  Anglo-Indian  botanists,  whose  works  I  have  consulted,  consider  the  Lemon- 
grass  of  India  to  be  identical  with  the  Andropogon  Schananlhus  of  Linnaeus,  yet  various  circum- 
stances have  long  since  led  me  to  suspect  that  they  are  in  error.  Its  citron  or  lemon  odour  is 
so  very  strong  and  remarkable,  that  any  one  familiar  with  the  plant,  or  its  volatile  oil, could 
not  overlook  or  mistake  it.  Yet  not  one  of  the  authorities  quoted  by  Linnaeus,  nor  any  of  the 
pharmacologists  of  the  last  century  who  were  familiar  with  the  Linnoean  plant,  mention  it, 
Rumphius,4  whose  figure  of  the  plant  is  referred  to  by  Linnaeus,  says  the  odour  of  the  Amboyiia 
plant  is  similar  to  that  of  roses  mixed  with  that  of  new-mown  hay.  Dale5  describes  the  odour 
of  Schcenanthus  as  being  sweet  and  very  fragrant,  and  Lewis6  simply  says  it  is  agreeable. 

The  first  botanical  writer  who  notices  the  peculiar  citron  odour  of  lemon-grass  is  De  Candolle,' 
who  states  that  under  the  name  of  Andropogon  citratum  there  was  frequently  met  with  in  bo- 
tanical gardens  a  grass  which  had  very  much  the  habit  of  A.  Schananthus,  but  was  larger,  did 
not  require  a  hothouse,  and  was  most  distinctly  characterized  by  the  citron-odour  of  the  bruised 
leaves.  The  late  eminent  botanist  professor  Th.  Fr.  L.  Nees  von  Esenbeck8  pointed  out  some 
botanical  characters  which  distinguish  the  two  plants.  Thus  he  states  that  the  leaves  of  A. 
citratum,  De  Cand.  are  much  broader,  flat,  of  a  strong  bluish-green  colour,  and  both  above  and 
at  the  margin  are  very  rough  when  drawn  backwards  through  the  fingers;  whereas,  the  leaves 
of  A.  Schcenanthus  are  narrow  (half  aline  in  breadth),  completely  keeled,  like  those  of  the  sedges, 
bluish-green,  and  somewhat  sharp  at  the  margin  when  drawn  backwards  through  the  fingers, 
Moreover,  the  hairs  of  the  rachis  of  the  spikelets  of  the  A.  citratum  are  much  shorter  than 
those  of  A.  Schcenanthus. 

Lemon-grass  is  a  native  of  the  continent  of  India  and  of  Ceylon.  It  was  introduced  into 
the  West  Indies  towards  the  latter  part  of  the  last,  or  beginning  of  the  present  century.9 

The  peculiar  characteristic  of  this  species  of  Andropogon  is  its  odour,  which,  when  the  grass 
is  fresh,  is  very  distinctly  citron-like;  or  rather,  especially  when  the  plant  is  dry,  resembles  that 
of  balm — the  Melissa  officinalis,  Linn.,  called  by  the  French  Citronnelle. 

The  lemon-grass  yields,  by  distillation,  an  essential  oil,  which  is  imported  from  Ceylon,  Bom- 
bay, Cochin  (Malabar  coast),  and  Madras,  under  the  names  of  lemon-grass  oil  or  citronnelle  oil. 
It  is  yellow,  and  has  a  fragrant,  citron-like  odour.  It  is  much  used  in  perfumery  under  the  name 
of  oil  of  verbena.  It  is  frequently  adulterated  with  a  fixed  oil,  and  when  thus  sophisticated  it 
forms  a  milky  liquid  when  dropped  into  rectified  spirit;  whereas,  the  pure  oil  dissolves  and 
yields  a  transparent  solution. 

The  lemon-grass  is  employed  in  the  form  of  infusion,  in  both  the  East  and  West  Indies,  as 
a  mild  diaphoretic  in  slight  colds.  The  fresh  leaves  are  sometimes  used  as  a  substitute  for  tea, 
and  the  white  succulent  centre  of  the  leaf-bearing  stems  serves  to  give  an  agreeable  flavour  to 
curries.  In  Martinique,  it  is  reputed  poisonous,  or  at  least  as  capable  of  producing  abortion  both 
in  animals  and  the  human  species.10 

1  Lewis's  New  Dispensatory ,  5th  ed.  1785,  p.  160. 

a  De  Morb.  Mul.  lib.  ii.  sect.  v.  p.  673,  ed.  Foesii.  *  Lib.  i.  cap.  16. 

*  Herb.  Amboinense,  pars  v.  lib.  viii.  cap.  24,  p.  181,  tab.  lxxii.  Fig.  2,  Amstel.  1750. 

*  Pharmacologia,  3tia  ed.  p.  258,  1737. 

*  Experimental  History  of  the  Materia  Mediea,  4th  ed.  vol.  ii.  p.  20,  1791. 

1  Catalogus  Plantarum  Horti  Botanici  Monspeliensin,  p.  78,  Monspelii,  1813.  Link  (Hort.  Berol,\. 
242.  1827),  and,  following  him,  Kunth  (  Enum.  Plant,  i.  493,  1833 1,  in  quoting  this  work,  have  substituted 
the  name  A.  citriodorus  for  A.  citratum  :  the  former  name  does  not  occur  jn  De  CtlDClolle'a  Catalogue. 

8  Geiger's  Pharmacie,  2te  Aud.  by  Th.  F.  L.  Nees  von  Esenbeck,  J.  H.  Dierbach,  aud  C.  Marquart,  2te 
Abth.  Ite  Halfte,  S.  147.  IS39. 

9  Hamilton,  Pharmaceutical  Journal,  vol.  vi.  p.  369,  1<46. 

10  Guibuurt,  Hist.  Nat.  des  Drogues  Simples,  4me  edit.  t.  ii.  p.  114,  1819. 
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Order  Vft.     CYPERACE.E,  R.  Drown.— SEDGES. 

Characters. — The  plants  in  this  order  closely  resemble  grasses  (see  ante,  p.  10G),  from 
which  tlicy  arc  distinguished  by  their  embryo  being  inclosed  within  the  base  of  the  albumen; 
by  their  leaf-sheaths  being  whole  or  entire,  not  slit;  and  by  their  stems  being  solid,  angular,  and 
without  joints  or  diaphragms. 

Properties — These  plants  are  remarkable  for  their  deficiency  of  those  organic  principles 
which  render  the  grasses  so  valuable  and  important  to  man  (see  ante,  p.  107).  The  so-called 
roots  (rhizomes)  of  several  species  of  Cyperus  (e.  g.  longus,  rolundus,  and  esculentus)  were  for- 
merly employed  in  medicine.  They  are  mild  aromatics,  stomachics,  and  diaphoretics.  The 
roasted  roots  of  C.  esculentus  have  been  used  as  a  substitute  for  coffee.  The  rhizomes  of  Carex 
arenaria  have  been  employed  as  a  substitute  for  sarsaparilla,  under  the  name  of  bastard  or 
German  sarsaparilla  (radix  sarsaparillai  germanicce  vel  radix  graminis  major). 

i 

Sub-class  II.  Petaloidx  vel  Floridx. 

Characters. — Floral  envelopes,  if  present,  whorled. 

This  subclass  includes  all  the  remaining  orders  of  endogens,  which  may  be  arranged  in  two 
subdivisions. 

SUBDIVISION  I. 

Floral  envelopes  absent ;  or,  if  present,  imperfect,  squamiform,  sometimes  more  or  less  glumaceous. 

Order  YIII.     AROIDE.E,  Midi 

ArtACE/F.  and  Orontiaceje,  Lindl. 

Characters. — Flowers  generally  unisexual,  rarely  hermaphrodite,  arranged  upon  a  spadix,  in 
the  axil  of  a  spathe.  Perianth  either  none,  or,  in  the  hermaphrodite  flowers,  rudimentary  and 
sonly.  Stamens  numerous,  or  definite  and  opposite  to  the  segments  of  the  perianth:  anthers 
opening  outwards.  Ovaries  free,  1-,  3-,  or  many-celled.  Fruit  succulent  or  dry,  indehiscent. 
Seeds  usually  with  fleshy  or  mealy  albumen,  rarely  with  none.  Usually  herbaceous  plants  with 
either  subterranean  tubers  (cormi)  or  a  creeping  rhizome. 

Properties. — The  fresh  plants  of  this  order  are  frequently  remarkable  for  acridity,  which 
especially  resides  in  the  tubers  and  rhizomes,  and  often  renders  them  violent  poisons.  This  i9 
especially  remarkable  in  Dieffenbarhia  Seguina,  or  the  Dumb  Cane,  a  native  of  the  West  India 
Islands,  two  drachms  of  whose  juice  have  been  known  to  prove  fatal  in  two  hours.  The  acrid 
principle  (which,  perhaps,  may  be  a  sulphurated  volatile  oil)  is  in  many  cases  readily  dissipated 
or  decomposed  and  rendered  inert  by  cooking.  Even  drying  seems  to  injure  or  destroy  it.  As 
it  is  soluble  in  water,  washing  removes  it  from  the  starch. 

The  useful  qualities  of  the  order  depend  on  starch  and  aromatic  volatile  oil:  on  the  former 
depend  the  esculent  properties  of  some  species,  and  on  the  latter  the  medicinal  properties  of  some. 

Cobeana  esculent  a  (also  called  Caladium  esculentum  or  Arum  esculenlum)  is  used  in  some  parts 
of  the  world  as  food.  Its  large,  fleshy,  and  farinaceous  tubers  are  called  yams  in  Madeira, 
from  whence  they  were  sent  me  by  Mr.  Nobrega.  I  find  that  when  boiled  they  form  a  very 
agreeable  substitute  for  potatoes. 

Colocatia  Antiquorum  is  cultivated  in  Egypt  and  other  parts  of  the  world  for  the  nutritious 
matter  yielded  by  the  tubers. 

Sub-order  I.   Arace/E,  Endl. 

Flowers  naked,  unisexual. 

46.  Arum  maculatum,  Linn—  Cuckow-pint. 

Sex.  Syst.  Moncccia,  Polyandria. 
(Tuber.) 

Ahim  \  i  lgare,  Lam.;  Common  Cuckow-pint ;  Wake  Robin ;  Lords  and  Ladies. — A  well-known 
indigenous,  acrid,  and  poisonous  plant,  which,  by  drying  or  by  the  aid  of  heat,  loses  its  acridity! 
From  the  underground  tubers  is  manufactured,  in  the  island  of  Portland,  a  starch  called  Portland 
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arrow-root  or  Portland  tago  (/acuta  ari ;  farina  ari).  It  is  procured  by  cleansing  the  roots 
(tubers),  pounding  them  in  a  stone  mortar  with  water,  and  then  straining.  The  starch  sub. 
sides  from  the  strained  liquor,  and,  the  supernatant  water  being  poured  off,  is  collected  and 
dried.1     Care  is  requisite  in  the  pounding  of  the  roots  on  account  of  their  acridity. 

From  a  peck  of  the  roots  about  a  pound  of  starch  is  procured. 

Portland  arrow-root  is  a  white  amylaceous  powder.  Examined  by  the  microscope,  its  par- 
ticles are  found  to  be  exceedingly  small,2  circular,  mullar-shaped,  or  polyhedral.  The  angular 
appearance  of  some  of  them  arises  from  compression.  The  hilum  is  circular,  and  apparently 
lies  in  a  small  depression.  It  cracks  in  a  linear  or  stellate  manner.  The  dietetical  uses  of  this 
starch  are  similar  to  those  of  other  starches,  as  of  the  West  Indian  arrow-root.  It  makes  very 
agreeable  puddings. 

The  roasted  tubers  are  esculent. 

The  fresh  plant  is  an  acrid  poison ;  causing  burning  and  swelling  of  the  throat,  vomiting, 
colic,  diarrhoea,  and  convulsions.  By  drying,  the  activity  of  the  plant  is  in  a  great  measure 
destroyed.  Medicinally,  the  tubers  were  formerly  used  as  diuretics  in  dropsies,  and  as  expec- 
torants in  chronic  catarrhs.3 

47.  Arisaem  atrombens,  Blume.— Dragon-Root. 

Sex.  Syst.  Monoccia,  Polyandria. 
(Tuber.) 

Arisfjh a  athorttbens,  Blume, Rumphia,  i.  97  ;  Arum  triphyllum,  Linn. ;  Dragon-root ;  Indian 
Turnip  :  Wake  Robin. — A  native  of  the  United  States  of  America.  Its  properties  agree  closely 
with  Arum  maculatum,  and,  like  the  latter,  it  yields  a  pure  white  fecula.  The  tuber  is  used 
in  the  United  States  as  a  stimulant  to  the  secretions  in  chronic  bronchial  affections,  rheumatism, 
&c,  in  doses  of  from  ten  grains  to  a  scruple.  The  powder,  made  into  a  paste  with  honey,  has 
been  beneficially  applied  to  the  mouth  and  throat  of  children  in  aphthas. 


Sub-order  II.    Callace^e,  Endl. 

Perfect  stamens  associated  with  ovaries  in  hermaphrodite  florets. 

48.  ACORUS  CALAMUS,  Lmn -COMMON  SWEET  FLAG. 

Sex.  Syst.  Hexandria,  Monogynia. 
(Rhizoma,  L. — Rhizome,  E.) 

History. — This  is  probably  the  axopov  of  Dioscorides.4  Dr.  Royle  says  that  in 
Persian  works  akoron  is  given  as  its  Greek  appellation.  It  must  not  be  confounded 
with  the  xaxajuoj  apw/uanxos  of  Dioscorides,  which,  according  to  Dr.  Koyle,5  is 
Andropoyon  Calamus  aromaticus,  Royle  (see  ante,  p.  154). 

Botany.  Gen.  Char. — Flowers  arranged  upon  a  spadix.  Spathe  replaced  by 
a  two-edged  leaf-blade.  Perianth  of  6  pieces  or  scales,  inferior,  persistent.  Sta- 
mens 6,  filiform.  Stigma  sessile.  Ovaries  2-  3-celled.  Berries  1-celled,  1-  3- 
seeded.     Seeds  albuminous. 

Sp.  Char. — Spathe,  a  continuation  of  the  2-edged  scape,  rising  much  above  the 
spadix. 

Rhizome  thick,  rather  spongy,  with  many  long  roots,  aromatic,  like  every  part 
of  the  herbage,  but  much  more  powerfully  so.     Leaves  erect,  two  or  three  feet 

1  Mrs.  Gibbs,  Transactions  of  the  Society  of  Arts,  vol.  xv.  p.  23S,  1797. 

2  The  following  measurements  of  five  particles  were  made  by  Mr.  Jackson  : 

1 0.0004    of  an  Rnglish  inch. 

2 0.000:7  •'  " 

3 0.00022  "  " 

4 0  0001:3  "  " 

5 0.0001  "  " 

5)0.00115 
Average 0.0023 

The  average  size,  therefore,  is  the  jjfgth  of  the  inch  in  diameter. 

*  See  Murray,  App.  Med.  vol.  v.  p.  44,  1790;    and  Alston's  Lectures  on  the  Materia  Medica,  vol.  i. 
p.  3^7. 

4  Lib.  i.  cap.  2.  '  Essay  on  the  Antiq.  of  Hindoo  Med.  p.  33. 
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high,  bright  green,  near  an  inch  broad.  Stalk  like  the  leaves,  except  being  thicker 
below  the  spadix,  and  not  quite  so  tall.  Spadix  about  a  foot  above  the  root,  a 
little  spreading,  two  or  three  inches  long,  tapering,  covered  with  a  mass  of  very 
numerous,  thick-set,  pale  green  flowers,  which  have  no  scent,  except  when  bruised. 
A  very  narrow  wavy  membrane  may  be  observed  at  the  base  of  the  spadix,  which 
perhaps  ought  to  be  taken  into  the  generic  character  as  a  spathe  (Smith). — Peren- 
nial :  flowers  in  June. 

Hab. — It  is  a  native  of  this  country,  growing  in  watery  places  about  the  banks 
of  rivers,  and  is  very  plentiful  in  the  rivers  of  Norfolk,  whence  the  London  market 
was  formerly  supplied.  It  grows,  also,  in  other  countries  of  Europe,  in  Asia,  and 
in  the  United  States. 

Description. — The  dried  underground  stem  (rhizoma,  L. ;  radix  acori  veri 
seu  radix  calami  aromatici,  Offic.)  occurs  in  the  shops  in  flattened  pieces  four  or 
five  or  more  inches  long,  and  about  as  broad  as  the  thumb;  jointed,  somewhat 
curved,  of  a  spongy  or  corky  texture  internally;  of  a  yellowish  brown  or  fawn 
colour  externally,  and  buffy,  with  a  slight  roseate  hue,  internally.  Their  fracture 
is  short :  their  upper  surface  is  marked  transversely  with  the  vestiges  of  the  leaves 
which  were  attached  to  it;  the  lower  surface  has  numerous  dark  points,  surrounded 
by  small  light-coloured  elevated  circles,  from  which  the  roots  arise.  Their  taste  is 
warm  and  bitter;  their  odour  is  aromatic.  In  Germany,  the  rhizome  is  usually 
peeled  before  drying  it  (rhizoma  decorticata)  ;  but  the  operation  is  unnecessary  and 
wasteful.     In  this  state,  the  rhizome  is  grayish-white  and  easily  pulverizable. 

The  rhizome  should  be  gathered  in  spring  or  late  in  the  autumn,  and  dried 
quickly.  It  is  usually  gathered  on  the  banks  of  the  Thames  about  May  for  the 
London  market. 

The  fresh  rhizome  is  employed  for  distillation.  The  pieces  are  sometimes  four- 
teen or  fifteen  inches  long,  and  one  inch  wide. 

The  rhizome  of  the  Yellow  Water  Iris  {Iris  Pseudo-acorus)  is  said  to  be  some- 
times substituted  for  that  of  the  true  Acorus. 

Composition. — The  fresh  rhizome  was  analyzed  by  Troramsdorff,1  who  obtained 
the  following  results:  Volatile  oil,  0.1;  soft  resin,  2.3;  extractive,  tvith  a  little 
chloride  of  potassium,  3.3;  gum,  with  some  phosphate  of  potash,  5.5  ;  starchy  matter 
(like  inulin),  1.6  ;  woody  fibre,  21.5  ;  and  water,  65.7.  Meissner  found  traces  of 
copper  in  the  ashes. 

The  active  constituents  are  the  oil,  the  resin,  and  the  extractive. 

Oil  of  TBI  Common  Sweet  Flag  (oleum  arori  calami,  called,  in  the  shops,  oleum  calami  aro- 
mtiti<:i)  is  obtained  by  distilling  the  fresh  rhizome  with  water.  Its  odour  is  similar  to,  though 
less  agreeable  than,  that  of  the  rhizome.  Its  colour  is  yellow.  It  is  bought  by  snuffmakers, 
■0  thai  it  is  used,  I  presume,  for  scenting  snuff.  It  is  also  employed  in  the  preparation  of 
aromatic  vinegar. 

Chemical  Characteristics. — Iodine  blackens  the  rhizome  (especially  when 
it  has  been  boiled),  thereby  indicating  the  presence  of  starch.  The  cold  decoction 
of  the  rhizome  forms,  with  a  solution  of  iodine,  the  blue  iodide  of  starch.  Acetate 
and  diacetate  of  lead,  and  protonitrate  of  mercury,  cause  precipitates  with  the 
decoction.  These  precipitates  consist  principally  of  metallic  oxides  or  subsalts,  and 
thp  substance  called  extractive.  Nitrate  of  silver  produces  a  precipitate  (chloride 
of  silver),  which  is  insoluble  in  nitric  acid,  but  soluble  in  ammonia.  The  decoction 
reddens  litmus. 

PHYSIOLOGICAL  Effects. — It  is  an  aromatic  stimulant  and  mild  tonic.  Vo°t3 
arranges  it  with  the  excitant  ia  volatilia,  and  regards  it  as  approaching  angelica  root 
on  the  one  hand,  and  cascarilla  and  angustura  barks  on  the  other. 

Uses. — It  is  rarely  employed  by  medical  practitioners,  though  it  might  be  fre- 
quently substituted,  with  good  effect,  for  the  more  costly  oriental  aromatics.  It  is 
a  useful  adjunct  to  other  stimulants  and  tonics.     It  has  been  employed  in  continued 


1  Guitlin,  Uandb.  d.  Chtm.  ii.  1339.  a  Lehrb.  d.  Pharmakodyn.  i.  454,  2te  Aufl. 
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asthenic  fevers  accompanied  with  much  prostration  of  strength  and  greatly  weak- 
ened  digestive  power.  For  the  cure  of  ague,  the  dried  root  powdered  is  used  by 
the  country  people  in  Norfolk.1  It  is  well  adapted  for  dyspeptic  cases  accompanied 
with,  or  dependent  on,  an  atonic  condition  of  the  digestive  organs,  and  is  ('specially 
serviceable  in  gouty  subjects.  It  has  also  been  used  as  a  local  agent,  viz.,  in  the 
formation  of  aromatic  baths,  poultices,  and  gargles,  as  an  application  to  foul-con- 
ditioned ulcers,  &c.  It  is  employed,  I  am  informed,  by  some  rectifiers  to  flavour 
gin. 

Administration. — In  powder,  the  rhizome  may  be  given  in  doses  of  from  a 
scruple  to  a  drachm.  The  infusion  is,  perhaps,  the  most  eligible  preparation;  it  is 
made  by  digesting  3j  of  the  rhizome  in  3xij  of  boiling  water;  the  dose  is  two  or 
three  tablespoonfuls.  The  decoction  is  an  objectionable  preparation,  as  the  oil  of 
the  rhizome  is  dissipated  by  boiling.  The  tincture  (Ph.  Bor.)  is  procured  by  di- 
gesting ^ij  of  the  rhizome  in  $xij  of  spirit  (sp.  gr.  0.900) ;  the  dose  is  a  teaspoonful. 

SUBDIVISION  II. 

Flowers  with  a  proper,  often  corolline  perianth,  usually  hermaphrodite. 

1.  Leaves  with  parallel  veins,  either  proceeding  from  the  base  to  the  apex  (straight-veined), or 
curved  and  proceeding  from  the  midrib  to  the  margin  (curved-veined). 

f  Flowers  sessile  on  a  branched  scaly  spadix,  usually  unisexual. 


Order  IX.    PALMiE,  Juss.— THE  PALM  TRIBE. 

Palm ac em,  Lindl. 

Characters. — Flowers  hermaphrodite,  or  frequently  polygamous.  Perianth  six-parted,  in 
two  series,  persistent;  the  three  outer  segments  often  smaller,  the  inner  sometimes  deeply  con- 
nate. Stamens  inserted  into  the  base  of  the  perianth,  usually  definite  in  number,  opposite  the 
segments  of  the  perianth,  to  which  they  are  equal  in  number,  seldom  three  ;  sometimes,  in  a  few 
polygamous  genera,  indefinite  in  number.  Ovary  one,  three-celled,  or  deeply  three-lohed;  the 
lobes  or  cells  one-seeded,  with  an  erect  ovule,  rarely  one-seeded.  Fruit  baccate  or  drupaceous, 
with  fibrous  flesh.  Albumen  cartilaginous,  and  either  ruminate  or  furnished  with  a  central  or 
ventral  cavity  ;  embryo  lodged  in  a  particular  cavity  of  the  albumen,  usually  at  a  distance  from 
the  hilum,  dorsal,  and  indicated  by  a  little  nipple,  taper  or  pulley-shaped;  plumule  included, 
scarcely  visible ;  the  cotyledonous  extremity  becoming  thickened  in  germination,  and  either 
filling  up  a  pre-existing  cavity,  or  one  formed  by  the  liquefaction  of  the  albumen  in  the  centre.— 
Trunk  arborescent,  simple,  occasionally  shrubby  and  branched,  rough,  with  the  dilated  half- 
sheathing  bases  of  the  leaves  or  their  scars.  Leaves  clustered,  terminal,  very  large,  pinnate,  or 
flabelliform,  plaited  in  vernation.  Spadix  terminal,  often  branched,  enclosed  in  a  one  or  many- 
valved  spathe.  Flowers  small,  with  bractlets.  Fruit  occasionally  very  lar^e.  (R  Brown, 
1810.) 

Properties. — Palms,  considered  in  a  dietetical  and  medicinal  point  of  view,  are  of  the 
highest  importance  to  the  inhabitants  of  tropical  regions.  Their  items  yield  starch  (sago)  sugar, 
and  wax;  their  terminal  leaf  buds  are  boiled  and  eaten  as  a  kind  of  cabbage;  their  fruits  field 
oil,  sugar,  and  resins  :  and  their  seeds  form  articles  of  food,  and  yield,  by  pressure  fixed  oil. 

In  the  abundance  of  sugar  and  starch  which  the  palms  yield,  this  family  resembles  the  grasses. 
But  they  are  distinguished  from  the  latter  in  containing,  in  some  cases,  a  large  quantity  of  fixed 
oil.  To  these  three  principles  are  chiefly  due  the  nutritive  qualities  of  palms.  But  these  sub- 
stances being  non-nitrogenized,  are  merely  fat-making  and  heat-yielding,  and  without  the 
addition  of  proteine  compounds  (found  in  the  seeds,  and  probably  in  other  edible  parts  of  palms), 
would  be  insufficient  to  support  life. 

Palm  sugar,  in  the  crude  state,  is  called  jaggary.  By  fermentation,  it  yields  toddy  or  palm  mint, 
from  which,  by  distillation,  an  ardent  spirit  (arrack  or  rack)  is  obtained.  Date  sugar,  and  also 
other  kinds  of  palm  sugar,  are  imported  into  England, and  are  used  by  grocers  for  mixing;  but, 
being  deficient  in  what  in  trade  is  called  "  strength,''  they  do  not  pay  for  refinin"  2 

Wax,  astringent  matter  (tannin),  and  resinous  principles,  are  useful  products  obtained  from  palms, 
but  they  are  of  less  frequent  occurrence  than  the  substances  before  mentioned.  Still  less  fre- 
quently met  with  are  acrid  principles. 

The  ashes  obtained  by  the  combustion  of  palm  leaves  yield  potash. 


'  Sir  J.  E.  Smith,  Engl.  Flora,  ii.  158.  2  Pharmaceutical  Journal,  vol.  v.  p.  01,  1845. 
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1.    PALM.E  FARINIFERiE. — SAGO  PALMS. 

The  farinaceous  substance  called  sago  is  obtained  from  the  stems  of  several  palms. 
Those  of  the  genera  Sagus  and  Saguerus  are  the  most  important,  and  will  be  sepa- 
rately noticed. 

The  trunk  of  old  trees  of  Caryota  urens,  called,  by  Robinson,1  the  Sago  palm  of 
Assam,  yields  a  sago  which  both  Roxburgh2  and  Robinson  consider  to  be  very  little 
if  at  all  inferior  to  the  sago  of  the  Malay  countries.  From  Phoenix  far ivlfera, 
which  grows  in  the  Coromandel  coast,  is  likewise  obtained  a  sago,  but  which  is  less 
nutritious  and  palatable  than  the  common  sago.3  Corypha  umbraculifera,  or  the 
Talipat  palm,  yields  sago  in  Ceylon;  which  would  appear  from  the  statement  of 
Bennett4  to  be  of  inferior  quality. 

Japan  Sago  is  said  to  be  obtained  from  several  species  of  Cycas.  None  of  this,  however, 
reaches  England.     (See  order  CiCADEas.) 

49.   SAGUS,  Gartner. 
Sex.  Syst.  Monascia,  Hexandria. 

Metroxyhn,  Rottb. 

Gen.  Char. — Flowers  hermaphrodite  or  polygamo-moncecious  on  the  same  spadix. 
Spadix  much  branched,  sheathed  by  many  incomplete  spathes.  Amenta  terete. 
Bract  squamiform :  bractlets  very  densely  villose-bearded,  connate  like  a  cupule. 
Calyx  3-cleft.  Corolla  3-partite.  Stamens  6:  filaments  subulate,  connate  at  the 
base;  anthers  affixed  by  the  back.  Ovary  subtrilocular :  stigmata  3,  connate  in  a 
pyramid.  Berry  coated  by  reversed  scales,  1-seeded.  Albumen  ruminated  or  uni- 
form.    Embryo  dorsal.     {Blame,  Rumphia.) 

1.  Sagus  ltevis,  Rumph.  i.  76,  tab.  86  and  126-127  (nomine  S.  Rumphii); 
Blume,  Rumphia,  vol.  ii.  p.  147;  Jack,  in  Conip.  Bot.  Mag.  i.  266;  Sagus  inermis, 
Roxb.  Fl.  Ind.  iii.  623;  Metroxylon  leeve,  Mart.  Gen.  et  Sp.  Plant,  p.  215,  2; 
Kunth,  Enum.  Plant,  iii.  214,  2.  Metroxylon  Sagus,  Rottb.  Rambia  or  Rambija 
of  the  Malays.     The  Unarmed  Sago-Palm. 

Stem  tallish.  Petioles,  rachides,  and  spathes,  unarmed.  Pruit  somewhat  globose, 
and  depressed  on  both  sides.     (Blume,  in  Rumphia,  p.  147.) 

Islands  of  the  Indian  Archipelago,  Sumatra  and  Borneo,  and  the  islands  between 
them,  growing  spontaneously  in  low  swampy  lands. 

_  A  large  quantity  of  granular  sago  is  prepared  from  this  species5  in  Sumatra  espe- 
cially, the  peninsula  of  Malacca,  and  in  Borneo.  It  is  chiefly  exported  to  Europe, 
Bengal,  and  China.  The  farina  which  is  brought  from  Siak,  on  the  northern  coast 
of  Sumatra,  although  inferior  in  whiteness  to  that  of  Borneo,  is  much  sought  after 
on  account  of  its  being  less  friable.  It  commonly  fetches  twice  the  price  of  the 
latter." 

The  quantity  of  sago  yielded  by  this  palm  is  prodigious:  Crawfurd7  says  500  or 
600  lbs.  is  not  an  unusual  produce  for  one  tree:  and  Blume  mentions  600  to  800 
lbs.  as  the  quantity  obtained  from  a  single  tree  when  mature. 


Stem  of.middling  height     Petioles,  rachides,  and  spathes  prickly;  the  prickles 
scattered  or  confluent.     Pruit  somewhat  globose,  depressed  on  both  sides.    (Blume.) 

1  A  Descriptive  Account  of  Assam,  p.  5G,  Calcutta,  1841. 
J  Flora  Indira,  veil.  iii.  p.  090.  >  Ibid.,  p.  786. 

'  Ceylon,  and  its  Capabilities,  p.  95,  Lond.  1843. 

»  Roxburgh  [Flora  Indiea,  vol.  iii.  p,  093)  says  that  from  the  pith  of  this  tree  "the  granulated  satrn. 
which  we  meet  with  in  Europe  is  made."  oaB" 

«  iilumc,  tlumpkia,  vol.  ii.  p.  118.  '  History  of  the  Indian  Archipelago,  vol   i  n  393 
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Islands  of  the  Indian  Archipelago.  Abounds  in  the  Malacca  islands,  especially 
where  the  nutmeg  and  clove  grow  naturally. 

"This,  the  Malay  Sago  Palm,  is  the  tree  the  pith  of  which  is  the  staff  of  life  to 
the  inhabitants  of  the  Moluccas."     (Roxburgh.) 

The  stature  of  this  tree  seldom  exceeds  thirty  feet.  Before  maturity,  and  pre- 
vious to  the  formation  of  the  fruit,  the  stem  consists  of  a  thin  hard  wall,  about  two 
inches  thick,  and  of  an  enormous  volume  of  tissue  (commonly  termed  the  medulla 
or  piifi),  from  which  the  farina,  called  sago,  is  obtained.  As  the  fruit  forms,  the 
farinaceous  medulla  disappears ;  and  when  the  tree  attains  full  maturity,  the  stem 
is  no  more  than  a  hollow  shell.  The  utmost  age  of  the  tree  does  not  exceed  thirty 
years.1 

50.  SAGUERUS  SACCHARIFER,  Blume.-THE  GOMUTO 

PALM. 

Sex.  Sysl.  Moncecia,  Polyandria. 

Synonymes. — Palma  Indica  vinaria  secunda,  Sagucrus,  sive  Gomutus  Gomuto, 
Piumph.  Amb.  i.  p.  57,  t.  13;  Anau,  Marsden,  Hist.  Sum.  p.  88,  3ded. ;  Saguem 
Rumphii,  Roxb.  Fl.  Ind.  iii.  626;  Arenga  saccharifera,  Mart.  Gen.  et  Sp.  Palm. 
p.  191,  tab.  108. 

Botany.  Gen.  Char.— Flowers  monoecious  by  abortion,  on  separate  spadices, 
sessile,  the  female  ones  between  two  males.  Spadices  simply  branched.  Spatha 
many  incomplete.  Calyx  3-cleft,  with  imbricated  leaflets.  Corolla  3-petalous,  with 
valvate  aestivation.  Males  :  Stamina  indefinite :  filaments  filiform :  anthers  linear, 
cuspidate.  Females  :  Ovary  trilocular,  with  the  Ovule  affixed  at  the  bottom  of 
the  internal  angle.  Stigmata  3,  acute,  connivent.  Berry  3-  or,  by  abortion,  2- 
seeded.     Albumen  uniform.     Embryo  dorsal.     (Blume.) 

Sp.  Char. — Petioles  unarmed.  Segments  of  the  fronds  linear-lanceolate,  at  the 
base  1-  or  sub-2-auriculate,  beneath  whitish.  Branches  of  the  spadices  elongated, 
fastigiate,  pendulous.  Berry  turbinate-globose.  (Blume.) — From  20  to  25  feet 
high :  readily  distinguished  by  its  rude  and  wild  aspect. 

Hab. — Very  common  in  the  islands  of  the  Indian  Archipelago,  the  Moluccas, 
and  the  Philippines. 

A  saccharine  juice  called  nera  or  toddy  is  obtained  in  large  quantities  by  wound- 
ing the  spadices  and  receiving  the  liquor  in  earthenware  pots  or  bamboos  closely 
fastened  beneath.3  This  juice  yields  by  boiling  a  coarse  dark  kind  of  sugar  (jaggary), 
and  by  fermentation  an  intoxicating  beverage.  Wine  which  is  used  by  the  Chinese 
residing  in  the  Indian  islands  in  the  preparation  of  Batavian  arrack.3  When  the 
trees  arc  exhausted  by  the  incessant  draining  of  their  juices,  sago  of  good  quality 
is  obtained  from  the  trunk — as  much  as  150  to  200  lbs.  weight  from  a  single  tree.4 

The  flesh  of  the  fruit  is  acrid,  and  affords  a  juice  which  when  applied  to  the  skin 
occasions  great  pain  and  inflammation.  The  inhabitants  of  the  Moluccas  were  in 
the  practice  of  using  in  their  wars,  in  the  defence  of  posts,  a  liquor  afforded  by  the 
maceration  of  the  fruit,  which  the  Dutch  denominated  hell  water  (aqua  infernal  is). b 

SAGO. 

(Sago  ;  Saguslaevis,  Rumph.,  et  alice  fortasse  Palmarum  species.    Caudicis  Faccula,  L.) 

History. — Sago  does  not  appear  to  have  been  known  to  the  Greeks,  Romans, 
or  Arabians.     The  preparation  of  sago-meal  and  sago-bread,  as  carried  on  at  Fanfur 

1  Crawfurd,  History  of  the  Indian  Archipelago,  vol.  i.  p.  384. 

9  Marsden's  History  of  Sumatra,  p.  88,  3d  edit.  1811. 

»  Crawfurd's  History  of  the  Indian  Archipelago,  vol.  i.  p.  309,  1820 

4  Blume,  Rumphia,  vol.  ii.  p.  126.  *  Crawfurl.  op  cit 
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(Kampar,  in  Sumatra?),  was  first  described  by  Marco  Polo1  in  the  13th  century. 
Sago-bread  was  described  and  figured  by  Clusius.3 

Granulated  sago  was  not  known  until  a  later  period.  It  is  said3  to  have  been 
introduced  into  England  in  1729,  into  France  in  1740,  and  into  Germany  in  1744. 
Rumphius4  states  that  in  Borneo  grains  of  the  size  of  a  coriander  seed  are  made 
from  the  farina  of  the  Saguerus  (Saguerus  saccharifer,  Blume). 

The  word  sagu  (also  written  by  some  of  the  earlier  authors  zagu  and  saga5)  is  the 
Malay  name  both  for  the  palm  and  its  farina:6  it  is  also  used  in  Java  to  signify 
the  bread  made  from  the  farina.7 

Commerce. — Sago  is  brought  to  England  from  Singapore  in  bags,  &c.  The 
quantity  on  which  duty  was  paid  in  1840  was  26,895  cwts. 

Newbold"  gives  the  following  as  the  quantities  imported  into  Singapore  in  1836 : — 

Bundles. 

Sago  from  Sumatra 157750 

"         West  Side  Peninsula HO 

"         Borneo,  1308  piculs 140560 

"         North  Islands,  140  piculs 15251 

Total  imported   ....  313701 

The  quantity  exported  from  Singapore  in  the  same  year  was  28,764  piculs. 

Manufacture,  a.  Of  Raw  Sago- Meal.— -The  manufacture  of  sago-meal  varies 
somewhat  in  different  localities.  In  the  Moluccas,  it  is  procured  as  follows :  When 
the  tree  is  sufficiently  mature,  it  is  cut  down  near  the  root,  and  the  trunk  subdivided 
into  portions  of  six  or  seven  feet  long,  each  of  which  is  split  into  two  parts.  From 
these  the  medullary  matter  is  extracted,  and  with  an  instrument  of  bamboo  or  hard 
wood  is  reduced  to  powder,  like  sawdust.  To  separate  the  farina  from  the  accom- 
panying bran  and  filaments,  it  is  mixed  with  water,  and  the  mixture  then  strained 
by  a  sieve.  The  strained  liquor  deposits  the  farina,  which,  after  two  or  more  edul- 
corations,  is  fit  for  use.     This  is  ravj  sago-meal.0 

b.  Of  Sago-Bread. — In  the  Moluccas,  sago-cakes  are  made  by  throwing  the  dry 
meal  into  heated  earthenware  moulds :  a  hard  cake  is  formed  in  a  few  minutes,  so 
that  one  heating  of  the  mould  serves  to  bake  several  series  of  cakes.10 

c.  Of  Granulated  Sago. — To  prepare  this  the  meal  is  mixed  with  water  and 
made  into  a  paste,  which  is  then  granulated.  Forrest  says  that  in  New  Guinea 
granulated  sago  is  made  by  mixing  the  sago-meal  with  water  and  passing  the  paste 
through  a  sieve  into  a  very  shallow  iron  pot  held  over  a  fire,  by  which  it  is  made 
to  assume  a  globular  form;  so  that,  he  adds,  our  grain  sago  is  half  baked  and  will 
keep  long.  This,  according  to  Blume,  is  the  process  which  is  followed  by  tho 
Chinese  colony  in  Singapore;  the  meal  being  first  repeatedly  worked  and  dried. 
Blume  adds  that,  during  the  heating  process,  the  grains  are  constantly  turned,  and 
that,  though  quite  white  at  the  commencement,  they  become  hard  and  somewhat 
pellucid  during  the  process. 

One  kind  of  pearl  sago  of  tho  shops  has  been  obviously  subjected  to  some  heating  process: 
this  is  tlie  Tapioka  sago  of  Guibourt ;  but  the  application  of  heat  must  have  been  most  carefully 
regulated,  for  charred  sago  is  unknown  to  commerce.     Some  of  the  granulated  sago  of  the 

1  Travels  in  the  Eastern  part  of  the  World  in  the  Thirteenth  Century,  translated  from  the  Italian,  with 
bj   \V    M.irsilcn,  p.  Gil,  4to.  Lend.  1818. 
eotic.  lib.  i.  cap.  til.  p.  5,  1005. 
•1  Sleek.  (|ni>iril  by  .1.  A.  Murray,  App.  Medicam.  vol.  iv.  p.  17,  1790. 

1  Herb:  tin.  para  I  ma,  |>.  64,  Amst.  1750.    " in  Borneo  ex  eadem  confieiunt  farina 

rotunda  grana  C  iriandri  semen  magnitudine  et  forma  referenda."  I  have  given  thp words  of  Rumphius 
because  some  highly  respectable  authorities  (J.  A.  Murray  and  Guibourt)  have  overlooked  this  passage' 

R phi  us  due^  nol  mem  ion  granulated  sago. 

I'll  in  C.  Bauhin's  Pinax. 
»  Crawfurd,  History  of  the  Indian  Archipelago,  vol.  i.  p.  387,  1800. 
1  Sir  I'.  Drake,  in  Hakluyt's  Principal  Navigations,  Voyages,  kc.  vol.  iii.  p.  742. 

itical  and  Statistical  Account  of  the  British  Settlements  in  the  Straits  of  Malacca   vol   i   d   *301 

Load    I  '   •'•ov"> 

H  ford,  op-  supra  tit.  vol.  i.  p.  300.     Mr.  Crisp  (Asiat.  Researches,  vol.  vi.  1799)  has  described  the 

panne  sago- meal  in  the  Poggy  Islands,  lying  off  Sumatra.    See,  also,  Forrest's  Voyage  to 

.X,  >r  (,  um,  a,  2d  edit.  1760,  pp,  30-41,  for  the  method  of  preparing  it  by  the  Papuans.' 

10  Forrest  (op.  supra  cit.)  has  figured  a  mould,  which  he  calls  the  rapua  oven. 
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shops  presents  no  evidence  of  having  been  heated  ;  and  it  has,  therefore,  been  supposed  that 
its  granulation  must  have  been  effected  by  a  mill. 

Description  of  Sago. — Sago  occurs  in  commerce  in  two  states — pulverulent 
and  granulated. 

1.  Pulverulent  Sago ;  Sago  Meal;  Sago  Flour  (Farina  Sagi).—T\m  is  im- 
ported in  the  form  of  a  fine  amylaceous  powder.  It  is  whitish,  with  a  huffy  or 
reddish  tint.  Its  odour  is  faint,  but  somewhat  unpleasant  and  musty.  ^  Viewed  by 
a  powerful  pocket-lens,  it  presents  a  glistening  granular  appearance.  Examined  by 
the  microscope,  it  is  found  to  consist  of  irregularly  elliptical  or  oval,  more  or  less 
ovate,  usually  isolated  particles,1  which  are  often  somewhat  narrowed  or  tapered 
at  one  extremity.  Owing  to  their  mutual  pressure,  many  of  them  appear  as  if 
truncated,  either  by  a  single  plane  perpendicular  to  the  axis  of  the  particle,  in  which 
they  are  more  or  less  mullar-shaped — or  by  two  inclined  planes,  giving  the  particles 
a  dihedral  extremity.  Some  of  them  resemble  in  form  a  caoutchouc  bottle  cut  off 
at  the  neck.  From  their  strong  lateral  shading  they  are  obviously  convex.  Many 
of  the  particles  are  more  or  less  broken.  Most  of  them  have  an  irregular  or  tuber- 
culated  surface,  as  if  eroded.  The  hilum,  when  perfect,  is  circular;  but  it  cracks 
in  the  form  of  a  single  slit,  or  of  a  cross,  or  in  a  stellate  manner.  The  surface  of 
the  particles  presents  the  appearance  of  a  series  of  concentric  rings  or  annular  lines, 
which,  however,  are  much  less  distinct  than  in  potato  starch.  These  lines  are  indi- 
cative of  the  concentric  layers  of  which  each  particle  is  composed.  When  examined 
by  the  polarizing  microscope,  the  particles  show  a  black  cross,  the  centre  of  which 
is  the  hilum. 

I  have  met  with  sago-meal  in  commerce  under  different  names.  Once,  I  received 
a  sample  from  Cockermouth,  in  Cumberland,  where  it  was  sold  as  "Food  for  the 
People."  A  sample  of  a  fine  white  and  carefully-prepared  sago-meal  was  given 
me  under  the  name  of  arrow-root.     I  shall  distinguish  it  as  refined  sago-meal. 

The  following  information  respecting  the  mode  of  refining  sago-meal  was  furnished 
me  by  a  starch  manufacturer:  "By  sifting  and  washing,  the  best  sago-meal  loses 
about  one-fifth  of  its  weight  in  the  form  of  earthy  matter  and  woody  fibre.  The* 
meal  thus  sifted  and  washed  is  then  bleached  by  means  of  chloride  of  lime  and 
sulphuric  acid.  The  bleached  meal  is  afterwards  washed  in  successive  waters  until 
a  perfectly  pure  product  is  obtained.  In  this  state  it  serves  as  a  food  for  infants 
and  invalids.  Coloured  by  turmeric,  and  flavoured  by  the  essential  oils  of  cassia 
and  bitter  almonds,  it  forms  a  custard  powder.  Without  the  colouring  matter,  it 
serves  as  a  blanc-mange  powder." 

2.  Granulated  Sago;  Grain  Sago  (Sagus  granulosa);  Grana  Sagi. — The 
grains  are  more  or  less  rounded  masses  of  variable  size  and  colour.  Examined  by 
a  microscope  with  a  low  object-glass  (say  of  2-  or  3-inch  focus),  they  are  seen  to  be 
masses  of  glistening  particles.  There  are  two  kinds  of  granulated  sago — brown 
sago,  and  pearl  sago. 

a.  Common  or  Brown  Sago  (Sagus  fusca);  Sagou  gris  des  Moluques,  Planche 
and  Guibourt. — This  is  the  only  kind  of  sago  which  was  known  in  English  com- 
merce prior  to  the  introduction  of  pearl  sago. 


1  The  following   measurements,  in  parts  of  an  English  inch,  of  the  particles  of  6tarch  of  sago-meal, 
brown  sago,  and  pearl  sago,  were  made  for  me  by  Mr.  George  Jackson  : — 


TARTICLES. 

SAGO-MEAL. 

BROWN  SAGO. 

PEARL  SAGO. 

Long  diam. 

Short  diam. 

Long  diam. 

Short  diam. 

Long  diam.       Short  diam. 

1 

2. 

3 

i  4 

6 

|  e 

0.0022 

0.00195 

0.0017 

0.0014 

0.0013 

0.0012 

0.0005 

0.0016 

0.00135 

0.0013 

0.0014 

0.00095 

0.00095 

0.0008 

0.0026 
0.0030 
0.0017 
0.0017 
0  0013 
0.0009 
0.0008 
0.00075 

0.00155 
0.0014 

0.0015 
0.0012 
0.001Q 
0.0006 
0.0008 
0.0006 

0.0031 
0.0032 
0.0021 
0  0018 

0  0018 
0.0017 
0.0012 
0.0008 

0  0019 
0.0015 
0.0014 
0.0013 
0.0012 
0.0012 
0.0003 
0.00075 
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It  occurs  in  somewhat  irregularly-rounded  or  globular  masses  or  grains,  which 
are  whitish  on  one  side,  and  grayish-brown  on  the  other.  The  ordinary  brown 
sago  of  the  shops  consists  of  grains  which  are  usually  about  the  size  of  the  grains 
of  pearl  barley.  This  may  be  termed  the  smaller  or  ordinary  brown  sago.  It  is 
the  sagou  gris  des  Moluques  of  both  Planche  and  Guibourt.  But  there  is  another 
variety,  the  globular  masses  of  which  are  larger,  sometimes  as  large  as  gray  peas. 
To  distinguish  it  from  the  smaller  sort  just  mentioned,  I  shall  call  it  large  brown 
snip.  I  received  it  first  from  Dr.  Douglas  Maclagan,  of  Edinburgh,  and  subse- 
quently from  Professor  Guibourt,  who  terms  it  gros  sagou  gris  des  Moluques.  The 
smaller  masses  of  it  are  about  equal  in  size  to  the  larger  masses  of  the  former  sort 
of  brown  sago.  Except  in  the  size  of  the  grains  or  masses,  the  two  sorts  are 
identical. 

Examined  by  the  microscope,  the  grains  of  brown  sago  are  found  to  consist  of 
particles  like  those  of  sago-meal,  but  somewhat  more  broken  and  less  regular  in 
their  shape.  Some  of  them  present  the  appearance  of  containing  in  their  interior 
a  smaller  particle,  or  rather,  perhaps,  an  air-cavity,  which,  when  examined  by 
polarized  light,  forms  the  centre  of  the  black  cross.  Intermixed  with  the  starch 
particles  is  a  yellowish-brown  substance,  which  gives  colour  to  the  sago. 

0.  Pearl  Mayo  (Sagw  perlata). — The  manufacture  of  this  kind  of  sago  is  com- 
paratively recent.  Crawfurd,1  who  wrote  in  1820,  says:  "Within  the  last  few 
years  the  Chinese  of  Malacca  have  invented  a  process  by  which  they  refine  sago  so 
as  to  give  it  a  fine  pearly  lustre.  ...  A  small  quantity  of  it,  exposed  for  sale  • 
in  the' London  market  in  1818,  sold  for  about  thrice  the  price  of  ordinary  [that  is, 
brown]  sago."  The  sago  used  by  the  Chinese  at  Malacca  in  the  manufacture  of 
pearl  sago  is,  according  to  Newbold,2  brought  from  Sumatra.  Pearl  sago  is  also 
prepared  at  Singapore/' 

Pearl  sago  occurs  in  pearl-like  grains,  which  vary  in  size  from  that  of  poppy 
seeds  to  that  of  white  mustard  seeds,  or  even  somewhat  larger  than  these.  The 
shape  of  the  larger  grains  is  more  or  less  globular,  that  of  the  smaller  ones  being 
often  much  less  regular.  The  surface  of  the  larger  grains  is  smooth,  even,  and 
regular;  that  of  the  small  grains  often  rough,  uneven,  and  somewhat  tuberculated. 
Occasionally,  two  or  three  of  the  smaller  grains  adhere  together.  Some  samples  are 
white,  some  brownish  yellow,  pink,  or  roseate.  The  coloured  grains  are  not  of 
uniform  tint  over  the  whole  of  their  surface ;  often  being  on  one  side  white,  on  the 
other  coloured.  By  the  aid  of  a  solution  of  chloride  of  lime,  the  coloured  kinds 
can  be  bleached  and  rendered  perfectly  white  (bleached  pearl  sago). 

When  submitted  to  microscopic  examination,  pearl  sago  is  found  to  consist  of 
the  same  kind  of  starch  particles  as  sago-meal,  but  all  more  or  less  ruptured,  and 
presenting  indistinct  traces  of  rings.  These  peculiarities  are  doubtless  produced 
by  the  process  of  granulation. 

ao.  While  Pearl  Sago. — Grains  smaller  than  white  mustard  seeds;  opake  and" 
white  on  one  side,  pearly  on  the  other.  The  filtered  cold  aqueous  infusion  does 
not  strike  a  blue  colour  with  tincture  of  iodine.  The  whiteness  of  this  kind  of 
pearl  sago  has  probably  been  produced  by  bleaching. 

/3f3-  ( 'ohured  pearl  sago. — Grains  of  different  size.  Those  of  some  sorts  are  not 
larger  than  poppy  seeds  (small  coloured  pearl  sago),  while  those  of  other  sorts  are 
nearly  as  large,  or  even  somewhat  larger,  than  white  mustard  seeds  (large  coloured 
pearl  sago).  The  colour  varies  in  intensity,  and  slightly  in  shade  also;  but  the 
prevailing  tint  is  that  of  bran,  or  sometimes  pinkish  brownish  yellow.  Some  sorts 
arc  as  pale  as  ground,  unsifted  wheat-flour  (pale-coloured  pearl  sago);  others  are 
nearly  as  d'vp-coloured  as  bran  itself.  Some  of  the  larger  sorts  have  a  grayish  or 
brownish  colour  (grayish  or  brownish  pearl  sago);  but,  like  all  kinds  of  coloured 

ni  ,./  ii,,   Indian  Archipelago,  vol.  iii.  p.  349,  1S20. 
■  Political  and  Statistical  Account  of  the  British  Settlements  in  the  Straits  of  Malacca,  vol.  i.  pp. '243-4, 

'  Blu me,  liumjihia,  vol.  ii.  p.  148. 
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sago,  the  tint  is  not  uniform  on  different  parts  of  the  same  grain,  heing  deep  on 
one  side  and  pale  on  the  other. 

The  filtered  cold  aqueous  infusion  of  some  sorts  does  not  strike  a  blue  colour 
with  tincture  of  iodine.  This  kind  corresponds  to  the  Sagou  rose"  des  Moluqy* 
of  Planche  and  Guibourt. 

The  filtered  cold  aqueous  infusion  of  other  sorts  yields  a  blue  colour  on  the  addi- 
tion of  tincture  of  iodine,  showing  that  a  higher  temperature  has  been  employed  in 
the  preparation  of  it  than  of  other  sorts.  This  corresponds  to  the  Sagou-tapioha 
or  Tapioca-sago  of  Guibourt.  When  examined  by  the  microscope,  the  particles 
are  found  to  be  more  ruptured  and  torn — an  obvious  effect  of  heat  on  them.  This 
sort  of  pearl  sago  is  often  not  distinguishable  by  its  external  appearance  from  that 
of  the  Sagou  ros6  des  Moluques  of  Planche  and  Guibourt. 

Under  the  name  of  damaged  pearl  sago,  I  have  received  a  sample  of  coloured 
pearl  sago,  some  of  the  particles  of  which  are  yellow  (from  sulphur-yellow  to  orangj 
coloured).  "When  bleached  by  means  of  chloride  of  lime,  it  becomes  quite  white 
(bleached  peavl  sago). 

Factitious  Sago. — This  is  prepared  in  both  Germany  and  in  France  (at  Gentilly, 
near  Paris)  with  potato-starch.     It  occurs  both  white  and  coloured. 

I  have  two  kinds  of  white  factitious  sago — one  small-grained,  the  grains  of  which 

are  scarcely  so  large  as  white  mustard  seeds ;  the  other  large-grained,  the  grains  of 

which  are  intermediate  in   size  between  white  mustard  seeds  and  coriander  seeds. 

•The  first,  I  met  with  in  English  commerce ;  for  the  other,  I  am  indebted  to  Professor 

Guibourt. 

I  have  also  two  kinds  of  coloured  factitious  sago,  both  large-grained — one  red,1 
the  other  brownish,2  and  somewhat  resembling  brownish  pearl  sago.  For  both  of 
these  I  am  indebted  to  Professor  Guibourt. 

The  white  and  the  red  sorts  are  remarkable  for  being  spherical  and  smooth. 

The  microscope  can  alone  distinguish  factitious  sago  from  the  real  sort.  The 
difference  in  the  size,  the  shape,  and  other  characters,  between  the  particles  of  sago- 
starch  and  the  unaltered  particles  of  potato-starch,  readily  distinguish  the  one  from 
the  other.     (See  also  Potato- start  h. ) 

But  many  of  the  starch  particles  of  potato  sago  are  ruptured  by  the  influences  to 
which  they  have  been  subjected  during  the  preparation  of  the  sago.  They  have 
become  swollen,  ruptured  in  the  direction  of  their  long  axis,  and,  by  drying,  have 
shrivelled,  leaving  a  long,  linear,  sometimes  curved  or  even-branched  line  with 
incurved  or  involuted  edges,  indicating  the  situation  of  the  rupture. 

I  have  received  from  Professor  Guibourt  samples  of  "  Sagou  des  Maldives  de  Planche,  donne 
par  lui,:'  and  "  Sagou  de  la  Nouvelle  Guinee  de  Planche,3  donne  par  lui,"  and  find  them  to  be 
fictitious  sagos  made  from  potato-starch.  The  grains  of  New  Guinea  sago  are  undistinguishable 
externally,  and,  by  the  microscopic  examination  of  their  starch  particles,  form  red-coloured  -Sagou 
de  fecule  de  pomme  de  terre"  also  sent  me  by  Professor  Guibourt.  Both  are  bright  red  on  one 
side  and  whitish  on  the  other.  Most  of  their  starch  grains  are  ruptured  and  shrivelled  as  above 
described.  The  Maldive  Sago  is  paler  coloured,  and  some  of  its  starch  particles  are  little  or 
not  at  all  altered ;  others  are  ruptured  and  shrivelled. 

Composition. — Sago  has  not  been  analyzed.  The  pure  starch,  of  which  it 
essentially  consists,  doubtless  has  the  same  composition  as  other  amylaceous  sub- 
stances, viz.,  C12HI0010.  Sago-meal  is  contaminated  with  various  impurities  (see 
ante,  p.  164).  Granulated  sago  contains  some  colouring  matter,  particles  of 
which  may  readily  be  detected  by  the  microscope. 

Chemical  Characteristics. — Sago  possesses  the  general  characters  of  an 
amylaceous  substance. 

Sago-meal  is  insoluble  in  cold  water ;  but,  by  boiling  in  water,  it  almost  entirely 


1  This  is,  perhaps,  the  kind  mentioned  by  Planche  [Journ.  de  Pharm.  t.  xxiii.  p.  305,  1837)  as  being 
<!  falsified  sago  coloured  by  cochineal." 

-  This,  peThaps,  is  the  brown  sort  of  German  sago  made  from  potato-starch,  and  said,  by  Dicrbach 
(Synopsis  Mattrirp  Medicre.  Abt.  i.  S.  27.  \>\\),  to  be  coloured  by  burnt  sugar. 

3  Journ.  d.  Pharm.  torn,  xxiii.  p.  155,  1637. 
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dissolves,  and  yields  a  tolerably  clear  solution.  The  decoction,  when  cold,  strikes 
a  blue  colour  with  tincture  of  iodine. 

Granulated  sago  swells  up  in  cold  water,  but  does  not  completely  dissolve  by 
boiling,  a  more  or  less  considerable  amount  of  insoluble  matter  remaining  behind. 
The  remarkable  difference  in  the  action  of  boiling  water  on  sago-meal,  and  on  dif- 
ferent kinds  of  granulated  sago,  leads  me  to  suspect  that  some  substance  of  difficult 
solubility  in  water  is  used  in  the  preparation  of  the  paste  for  making  granulated 
sago.  The  filtered  cold  aqueous  infusion  of  some  sorts  of  pearl  sago  {Sagou-tapioka 
of  Guibourt)  strikes  a  blue  colour  with  tincture  of  iodine.  The  cold  infusion  of 
brown  sago  is  rendered  milky  by  nitrate  of  silver,  diacetate  of  lead,  and  protonitrate 
of  mercury ;  but  the  cold  infusions  of  pulverulent  and  of  pearl  sago  are  scarcely 
affected  by  these  tests. 

Physiological  Effects. — It  is  nutritive  and  easy  of  digestion,  and  is  an  im- 
portant article  of  food  in  some  parts  of  the  East.  "  The  Malay  sago  palm,"  says 
Dr.  lloxburgh,  "  is  the  tree,  the  pith  of  which  is  the  staff  of  life  to  the  inhabitants 
of  the  Moluccas."  It  is  probable  that  this  pith  contains  some  nitrogenized  nutri- 
tive substance  in  addition  to  the  amylaceous  matter. 

Uses. — Sago  puddings  are  occasionally  brought  to  table.  But  the  principal 
use  of  sago  is  to  yield  a  light,  nutritious,  easily-digestible,  and  non-irritating  article 
of  food  for  the  invalid  in  febrile  and  inflammatory  cases.  For  this  purpose  it  should 
be  boiled  in  water  (in  some  cases  milk  is  preferred),  the  solution  strained,  and  fla- 
voured with  sugar  and  spices,  or  even  with  a  little  white  wine,  when  the  use  of  this 
is  not  contraindicated. 


2.    PaLMyE    OLEIFERiE. OlL  PALMS. 

Oil  is  obtained  from  the  fruit  of  some,  and  from  the  seeds  of  many  palms.  Two 
oils  obtained  from  palms  arc  found  in  commerce :  they  are  palm  oil  and  cocoa-nut 
oil ;  the  one  obtained  from  a  species  of  Elseis,  the  other  from  a  Cocos. 

51.  Elaeis,  Jacquin.— The  Guinea  Oil  Palms. 

Sea:.  Syst.  Dioecia,  Hexandria. 
(Fructus  oleum.) 

Palm  oil  is  obtained  from  two  species  of  Elscis,  both  natives  of  Guinea,  and  to  both  of  which 
the  name  of  Guinea  Oil  Palm  is  equally  applicable.  The  oil  resides  in  the  fleshy  portion  of 
the  fruit,  which,  in  this  respect,  resembles  the  olive. 

1.  El.kis  guinkkxsis,  Jacquin ;  The  True  Guinea  Oil  Palm;  The  Palm  Oil-Tree;  Sloane's 
Jamaica,  vol.  ii.  p.  113,  1725;  Jlvoira,  Aubl.,  PI.  de  Ja  Guiane,  1775. — A  native  of  Guinea; 
cultivated  in  tropical  America.  The  drupes  are  about  the  size  of  pigeons' eggs,  ovate,  somewhat 
angular,  deep  orange  yellow,  collected  in  heads.  They  have  a  thin  epicarp,  a  fibrous,  oily, 
yellow  sarcoiarp,  which  covers  and  closely  adheres  to  the  hard  stony  putamen  or  endocarp, 
within  which  is  the  seed. 

From  the  Barcocarp  is  procured  palm  oil  (oleum  palms).  This  is  obtained  by  boiling  the  pulp 
in  water,  by  which  the  oil  separates  and  floats  on  the  surface. 

2,   Ei.kis  melanococca,  Gartner. — The  drupes  are  somewhat  smaller  than  those  of  the  pre- 
ceding species.     Some  time  since  I  received  from  Mr.  Warrington  a  bunch  of  them,  which  had 
icently  brought  from  Guinea  as  the  fruit  from  which  palm  oil  is  obtained.     The  flesh  of 
the  fruit  is  oily,  and  has  the  well-known  odour  and  colour  of  palm  oil.     Gartner1  thought  that 
it  might  he  only  a  variety  of  22. guineentu;  but  Von  Martins,2  who  has  fully  described  it,  regards 
-  distinet  species, 

At  the  ordinary  temperatures  of  this  country,  it  is  solid,  and  might,  therefore,  with  more  pro- 
priety he  termed  palm  butter.  It  is  said  that,  when  quite  fresh,  it  fuses  at  81°  F. ;  but  that,  by 
keeping,  it-  fusing  point  ihousc3  found  that  very  old  palm  oil  required  a  temperature 

of  \»\°  F,  to  fuse  it. 

Palm  oil  has  a  rich  orange  yellow  colour.a  sweetish  taste,  and  an  agreeable  odour  resembling 

1  De  Frvetibvi  et  Sun  in.  Plan:,  vol.  i.  p.  18,  1S01.  *  Palmes  Brasil.  p.  62,  tab.  51-56, 

*  Ann.  it.  Chemit  u.  Pharin.  Bd.  xxxvi.  S.  50. 
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that  of  the  rhizome  of  the  Florentine  orris.  It  is  soluble  in  boiling  alcohol  and  in  ether.  By 
exposure  to  solar  light  it  becomes  white. 

Palm  oil  requires  to  be  bleached  for  various  uses  in  the  arts,  and  there  are  several  agents 
Which  are  used  for  decolorizing  it— viz.,  chlorine,  oxygen,  powerful  acids  (sulphuric,  nitric,  or 
chromic  acid),  and  the  combined  influence  of  air,  heat,  and  light.1 

Palm  oil  consists  of  oleine,  palmilinc,  and  colouring  matter.  As  found  in  commerce,  it  usually 
contains  also  free  fatty  acids  (oleic  and  palmitic)  and  free  glycerine,  and,  therefore,  may  be  said 
to  be  rancid.  The  cause  of  the  separation  of  these  acids  from  the  glycerine  has  not  been  satis- 
factorily  explained.  The  quantity  of  them  increases  with  the  age  of  the  oil,  and,  according  to 
Pelouze  and  Boudet,2  varies  from  33  to  80  per  cent,  of  the  entire  oil.  In  proportion  as  the 
quantity  increases,  the  fusing  point  of  the  oil  rises.  The  glycerine  which  is  set  free  gradually 
becomes  converted  into  sebacic  acid,  which  is  also  found  in  old  palm  oil.  These  various  changes 
seem  to  be  effected  by  a  kind  of  fermentation,  to  the  commencement  of  which,  according  to 
Guibourt,3  the  presence  of  atmospheric  air  is  necessary. 

Palmitine  is  a  white  solid  fat,  which  is  resolved,  by  saponification  and  by  the  fermentation 
just  alluded  to,  into  palmitic  acid  (C32H3103+HO),  considered  by  Dumas  to  be  identical  with 
ethalic  acid — and  glycerine  (oxide  of  glycerule). 

The  Africans  use  palm  oil  as  a  kind  of  butter.  It  is  now  rarely  employed  in  medicine.  By 
the  public  it  is  occasionally  used  by  way  of  friction  in  bruises,  sprains,  &c.  It  is  a  constituent 
of  the  common  black  bougie.  Its  ordinary  use  in  this  country  is  in  the  manufacture  of  soap 
and  candles.     It  readily  becomes  rancid. 

The  seeds  of  both  species  of  Elseis  are  nutritive.  They  yield  by  pressure  a  fixed  oil  (palm- 
seed  oil;  oleum  palmce  seminis),  which  is  solid  at  ordinary  temperature.  It  is  devoid  of  the 
orange-yellow  colour  and  orris  odour  of  palm  oil.  It  is  said  to  be  used  in  Africa  as  a  kind  of 
butter.  It  is  rarely  brought  to  Europe,  but  a  few  years  since  I  obtained  from  Africa  a  specimen 
of  it,  with  a  sample  of  the  seeds  from  which  it  was  procured. 

52.  Cocos  nucifera,  Linn. — The  Cocoa-Nut  Tree. 

Sex.  Syst.  Monoccia,  Hexandria. 
(Semina.) 

Tcnga,  Rheede,  Hort.  Malab.  i.  t.  1,  2,  3,  4;  Calappa, Humph.,  Herb.  Amb.  i.  1. 1,  2.— A  native 
of  tropical  countries,  but  does  not  thrive  except  near  the  coast.  It  is  one  of  the  most  important 
and  valuable  palms.  Five  varieties  of  it  are  indigenous  to  Ceylon.4  Its  stem  yields  porcupine 
wood.  A  powerful  oil  is  extracted  from  the  bark,  which  is  used  by  the  Cingalese  in  the  form 
of  ointment  in  cutaneous  diseases.  By  incision  into  the  spathe  at  the  top  of  the  leaves,  sweet 
toddy  is  obtained,  which,  by  fermentation,  yields  palm  wine,  from  which  arrack  is  procured  by 
distillation.  The  fruit,  the  cocoa-nut  in  the  shell  of  the  shops,  is  a  drupe,  the  fibrous  portion  of 
which  yields  coir,  which  is  used  for  making  ropes,  mats,  &c. ;  and  is  also  employed,  as  a  sub- 
stitute for  horse-hair,  for  stuffing  mattresses.  Within  the  cocoa-nut  is  the  nucleus  or  kernel  (in 
the  dried  state  called  copra  in  commerce),  consisting  of  the  albumen  (the  edible  portion),  within 
which  is  the  unsolidified  liquor  amnii  (called  cocoa-nut  milk)  and  the  embryo,  which  is  lodged 
in  a  small  cavity  at  the  base  of  the  albumen.  The  albumen  and  cocoa-nut  milk  have  been 
analyzed  by  Brandes,5  Buchner,6  and  Bizio7  According  to  the  latter  authority,  100  parts  of 
cocoa-nut  milk  contain — water,  95;  crystallizable  glycine  (identical  with  orcine  and  granatine), 
3.825;  zymome,  0.75;  and  mucilage,  0.25  [loss,  0.175].  In  100  parts  of  the  albumen,  he 
found — 71.488  of  oil;  7.665  of  zymome  ;  3.588  of  mucilage;  1.595  of  crystallizable  glycine; 
0.325  of  yellow  colouring  matter;  and  14.950  of  woody  fibre  [loss,  0.392].  There  are  two 
modes,  practised  at  Malabar  and  Ceylon,  of  obtaining  cocoa-nut  oil  ox  oleum  cocoa-nut  butter:  the 
one  is  by  pressure,  the  other  by  boiling  the  bruised  nut  and  skimming  off  the  oil  as  it  forms  on 
the  surface.  It  is  a  white  solid,  having  a  peculiar  odour,  like  that  of  the  flowers  of  furze  (Ulex 
europceus),  and  a  mild  taste.  It  fuses  at  a  little  above  70°  F.,  readily  becomes  rancid,  and  dis- 
solves easily  in  alcohol.  It  consists  of  a  solid  fat  called  cocin  or  cocinine  (a  combination  of 
glycerine  and  cocinic  or  coco-stearic  acid,  C2'H2603+2HO),  and  of  a  liquid  fat  or  oleine.  which 
has  not  been  much  examined.  Cocoa-nut  oil  is  used  in  the  manufacture  of  candles  and  soap.8 
It  serves  particularly  for  the  manufacture  of  marine  soap,  which  forms  a  lather  with  sea-water. 
Cocoa-nut  oil  has  been  used  for  medicinal  purposes.  Loureiro  considered  it,  when  fresh,  not 
inferior  to  olive  oil.  On  the  continent  of  India,  as  well  as  in  Ceylon,  it  is  used  as  a  pomatum 
for  promoting,  preserving,  and  softening  the  bair.  Mr.  Bennett  thinks  that  if  it  were  perfumed, 
and  used  for  this  purpose  by  Europeans,  it  would  soon  display  its  virtues  to  such  advantage  as 


1  Knapp's  Chemical  Technology,  vol.  i.  p.  431,  1848.  »  Journ.  de  Pharm.  t.  xxiv.  p.  385,  1838. 

*  Hist.  Nat.  des  Drogues  simples,  4me  fedit.  t.  ii.  p.  142,  1849. 

*  The  Coco-Nut  Palm,  its  Uses  and  Cultivation,  by  J.  \V.  Bennett,  2d  edit   Lond   1836 
Quoted  by  L.  Gmelin,  Handb.  d.  Chemie,  Bd.  ii.  S.  1338. 

Repert  fur  die  Pharm.  Bd.  xxvi.  S.  337.  1827.  i  Journ.  de  Pharm.  t.  xix.  p.  453,  1833. 

«  Knapp  s  Chemical  Technology,  vol.  i.  p.  4G8, 1848.  v        ' 
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to  ensure  its  general  use.     But  the  great  drawback  to  its  medicinal  employment  in  pomatums 
and  unguents  is  its  odour,  and  the  facility  with  which  it  becomes  rancid. 

3.    PALMJE  CERIFERiE. — WAX-BEARING  PALMS. 

The  only  palm  wax  which  has  been  brought  to  Europe  as  an  article  of  commerce  is  the 
produce  of  the  following  palm  : — 

Coiitpha  ceriff.ua,  Mart.,  Gen.  et  Sp.  Palm.  tab.  49  and  50  ;  Caranaiba,  and  Jlnanuchi  cariri, 
Piso  et  Marcgrave,  pp.  62  and  130,  1648;  Carnauba,  Brande,  Phil.  Trans.  1811,  and  Virey, 
Journ.  de  Pharm.  t.  xx.  p.  112, 1834. — Grows  on  the  shores  of  the  Rio  Francesco,  in  the  Brazils.1 
In  the  axilla?  of  the  leaves,  waxy  scales  are  secreted,  which  are  collected  and  melted  by  the 
Indians.  The  wax  thus  obtained  is  imported  into  this  country  from  Rio  Janeiro  under  the 
names  of  Carnauba  Wax,  Brazilian  Wax,  or  Palm  Wax.  It  was  submitted  to  chemical  exami- 
nation by  Mr.  Brande,  and  has  subsequently  been  analyzed  by  Lewy,  who  found  it  to  consist 
of  C^H^O2.  The  fusing  point  of  this  wax  is  180°  F.  It  is,  therefore,  less  fusible  than  bees' 
wax,  whose  melting  point  is  about  150°  F.  Being  a  genuine  wax,  it  is  applicable  to  some  of 
the  purposes  for  which  common  bees'  wax  is  now  employed. 

4.  Palm^  resinifer^e. — Resin-bearing  Palms. 

The  only  resinous  substance  used  in  medicine  and  the  arts,  and  which  is  obtained  from  the 
palms,  is  Dragon's  blood,  the  produce  of  Calamus  Draco. 

53.  Calamus  Draco,  Wiihi— The  Dragon's  Blood  Calamus. 

Sex.  Syst.  Dinccia,  Hexandria. 
(Resina;  Sanguis  Draconis.) 

Palma  Juncus  Draco,  Rumph.,  Herb.  Amb.  pars  v.  p.  114,  t.  lviii.  Fig.  1. — A  native  of  the 
islands  of  the  Indian  Archipelago.  The  berry,  which  is  round,  pointed,  and  about  the  size  of 
a  cherry,  yields  a  resinous  substance  called  in  commerce  dragon's  blood  (sanguis  draconis) — a 
term  which  is  also  applied  to  a  product  of  the  Dracama  Draco  (vide  LitiACEiF.),  and  likewise 
to  a  substance  obtained  from  the  Pterocarpus  Draco  (vide  Legtjminosje).  Lieut.  Wellstead  says 
that,  in  Socotra,  Dragon's  blood  exudes  spontaneously  from  the  stem  of  a  tree.2  The  following 
are  the  kinds  of  it  which  I  have  met  with: — 

1.  Dragons  blood  in  the  reed;  Dragon's  blood  in  sticks ;  Sanguis  Draconis  in  baculis. — This  occurs 
in  dark  reddish-brown  sticks  of  from  twelve  to  eighteen  inches  long,  and  from  a  quarter  to  half 
an  inch  in  diameter,  enveloped  with  the  leaf  of  the  Talipat  palm  (Corypha  umbraculifera),  and. 
bound  round  with  slender  slips  of  cane  (probably  the  stem  of  Calamus  petrous).  It  is  supposed 
to  be  obtained  from  a  species  of  Calamus,  perhaps  C.  Draco. 

2.  Dragon's  blood  in  oval  masses;  Dragon's  blood  in  drops;  Sanguis  Draconis  in  lachrymis,  Mar- 
tius. — This  occurs  in  reddish-brown  lumps  of  the  size  and  shape  of  an  olive,  enveloped  with 
the  leaf  of  Corypha  umbraculifera  or  Corypha  Licuala,  which  thus  connects  them  together  in  a 
row,  like  the  beads  of  a  necklace.  This  kind  is  rare  in  English  commerce.  It  is  obtained, 
according  to  Rumphius,  by  rubbing  or  shaking  the  fruit  of  Calamus  Draco  in  a  bag.  A  resinous 
exudation  is  by  this  means  separated,  and  is  afterwards  softened  by  heat,  and  made  up  in  these 
masses. 

:\.  DragOn'$  blood  in  powder.— This  is  a  reddish  powder,  of  very  fine  quality,  imported  from 
the  East  Indies.  It  is  probably  the  dust  obtained  from  the  fruit  of  the  C.  Draco,  in  the  way 
j  1 1  >■  t  described. 

1.  Dragon's  blood  in  the  tear ;'  Sanguis  Draconis  in  granis,  Martius.— It  occurs  in  irregular 
pieces,  some  as  large  as  the  fist.  T.  W.  C.  Martius3  says  pieces  of  the  fruit  of  the  Calamus 
Rotang  are  frequently  found  intermixed. 

5.  Lump  Dragon's  blood;  Sanguis  Draconis  in  massis.— This  is  of  inferior  quality.  It  occurs 
in  large  masses,  which,  when  broken,  present  a  heterogeneous  appearance. 

Oilier  varieties  of  Dragon's  blood  are  described,  but  I  have  never  met  with  them.  Guibourt 
mentions  a  dragon's  blood  in  cakes,  and  a  false  dragon's  blood  in  oval  masses. 

Dragon's  blood  is  composed  of  red  resin  (called  draconin)  90.7,  fixed  oil  2.0,  benzoic  acid  3  0, 
oxaktl  of  lime  1.6,  phosphate  of  lime  3.7.4  According  to  Johnstone,5  the  resin  of  lump  dragon's 
blood  has  the  formula  C>°H2I08;  that  of  reed  dragon's  blood  Ci°H2°0. 


if  this  palm  are  sold  at  Haynes's  timber-yard,  Long  Lane,  Smithfield,  London,  under  the 


name  of  Palm  Wood 

•  Aiii,  Ha  ii iii ,  Maj 

*      Villi: 

i  Vlnl.  Tram,  for  1S40,  p.  3S4 


M.iv  10,  1835;  also,  Journal  of  Royal  Geographical  Society 
'  ^rte£-,*n.  n  *,  4  IIerbcrSer>  *"»*  d<  P^m.  xvii.  225. 
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It  is  inert,  or  nearly  so,  but  was  formerly  reputed  an  astringent.     It  is  a  constituent 
tooth-powders  and  tinctures,  but   is  never  prescribed  by  medical   practitioners.     Its  principal 
consumption  is  for  colouring  spirit  and  turpentine  varnishes. 

5.    PALM^E  TANNINIFERiE. — TANNIN-BEARING  PALMS. 
The  only  palm  which  yields  any  officinal  astringent  substance  is  the  Areca  Catechu. 

54.  ARECA  CATECHU,  Linn  -CATECHU  PALM. 

Sex.  Syst.  Moncecia,  Hcxandria. 
(Semen.— Extract  of  the  kernels,  E—  Carbo  seminis,  Offic.) 

History. — Areca  nuts  are  not  mentioned  in  the  writings  of  the  ancient  Greeks 
and  Romans.     Avicenna  speaks  of  them  under  the  name  of  Fufil} 

Botany.  Gen.  Char. — 1.  Male:  Calyx  three-parted.  Corolla  three-petalled. 
2.  Female:  Calyx  three-leaved.  Corolla  three-petalled;  nectary  six-toothed. 
Ovarium  superior,  one-celled,  one-seeded;  attachment  inferior.  Drupe  coriaceous. 
Seed  single,  ruminate.     Embryo  in  the  base  of  the  albumen.     {Roxburgh.') 

Sp.  Char. —  Trunk  straight  and  slender,  from  forty  to  fifty  feet  high.     I 
pinnate;    leaflets   compound,   linear,   opposite,  premorse.     Spathe   erect,  ramous. 
Male  flowers  hexandrous.     Seed  of  a  roundish  conic  form,  and  obtuse.     (Roxburgh.) 

Hab. — Cultivated  in  all  the  warmer  parts  of  Asia. 

1.  Description  and  Uses  of  the  Seeds. — The  fruit  of  the  Catechu  palm  is 
about  the  size  and  shape  of  a  small  egg,  yellowish,  and  smooth.  Within  the  fibrous 
pericarp  is  the  seed  (areca  nut;  betel  nut;  pinang).  This  is  about  the  size  of  a 
nutmeg,  roundish  conical,  flattened  at  the  base,  hard,  horny,  inodorous,  externally 
reddish  brown,  internally  brown  with  whitish  veins.  The  principal  part  of  the 
seed  is  the  ruminate  albumen,  at  the  base  of  which  is  the  embryo.3 

The  varieties  of  this  fruit  are  numerous :  of  these,  some  have  been  figured  by 
Blume,3  viz.,  Pinang  Putie  (Areca  alba),  Pinang  Susu  (Areca  lactea),  Pinang 
Betul  (Areca  propria),  and  Pinang  Pict. 

According  to  Morin,4  areca  nuts  (seeds)  are  composed  of  tannin  (principally), 
gallic  acid ^  glutin,  red  insoluble  matter,  fixed  oil,  gum,  oxalate  of  lime,  lignin,  \c. 

With  lime  and  the  leaves  of  Piper  Betel,  these  nuts  form  the  celebrated  mastica- 
tory of  the  East,  called  betel.  They  are  usually  cut  into  four  equal  parts;  one  of 
which  is  rolled  up  with  a  little  lime  in  the  leaf  of  the  Piper  Betel,  and  the  whole 
chewed.  The  mixture  acts  as  a  sialagogue,  and  tinges  the  saliva  red.  The  Indians 
have  an  idea  that  by  this  means  the  teeth  are  fastened,  the  gums  cleansed,  and  the 
mouth  cooled.  Peron5  was  convinced  that  he  preserved  his  health,  during  a  long 
and  difficult  voyage,  by  the  habitual  use  of  the  betel,  while  his  companions,  who 
did  not  use  it,  died  mostly  of  dysentery.  In  this  country,  areca-nut  charcoal  is 
used  as  a  tooth  powder.  I  know  of  no  particular  value  it  can  have  over  ordinary 
charcoal,  except,  perhaps,  that  derived  from  its  greater  hardness. 

2.  Areca-nlt  Catechu. — In  the  southern  parts  of  India,  and  probably  in 
Ceylon,  an  extract  called  catechu  is  procured  from  areca  nuts.8  The  mode  of  pre- 
paring it  has  been  described  by  Herbert  de  Jiiger7  and  Dr.  Hcyne.s     Tl 

1  Lib.  ii.  tract,  ii.  cap.  262,  p.  306,  Venet.  1564. 

2  Roxburgh's  Plants  of  Coromandel,  pi.  75;   Flora  Indica,  vol.  iii.  p.  615. 

3  Rumphia,  vol.  ii.  p.  68,  tab.  102,  1836.  *  Journ.  de  Pharm.  viii.  449. 

5  Voyage  aux  Terres  Australes. 

6  Ainslie  (Mat.  Indica,  vol.  i.  p.  65)  notices  two  preparations  of  areca  nuts,  which,  lie  rays,  have  been 
confounded  with  the  true  or  real  catechu  (i.  e.  catechu  of  the  Acacia  Catechu).  One  of  these  he  calli 
cuttacamboo  (in  Tamool),  the  other  cnshcultie  (in  Tarnool)  ;  and  he  adds  that  both  are  brought  to  Iwlia 
from  Pegu.  It  is  probable,  however,  from  his  description,  that  by  cuttacamboo  he  menus  gal 
extract  of  Nauclea  Gambir),  and  by  cashcuttie,  Pegu  cutch  (an  extract  of  Acacia  Catechu). — Blum* 
(Rumphia,  vol.  ii.  p.  67)  denies  that  an  extract  called  catechu  is  procured  from  areca  nuts;  and  says  that 
the  error  has  arisen  from  the  circumstance  that  old  and  dry  areca  nuts,  broken  in  small  pii 

rated  in  rose-water  in  which  catechu  has  been  dissolved. 
■  Miscellanea  cvriosa.  Dec.  ii.  Ann.  iii.  p.  10,  Norimb.  1683. 
•  Dr.  Heyne,  Tracts,  Historical  and  Statistical,  on  India 
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mentioned  author  states  that  it  is  largely  procured  in  Mysore,  about  Sirah,  in  the 
following  manner :  "  Areca  nuts  are  taken  as  they  come  from  the  tree,  and  boiled 
for  some  hours  in  an  iron  vessel.  They  are  then  taken  out,  and  the  remaining 
water  is  inspissated  by  continued  boiling.  This  process  furnishes  Kassu,  or  most 
astringent  terra  japonica,  which  is  black,  and  mixed  with  paddy  husks  and  other 
impurities.  After  the  nuts  are  dried,  they  are  put  into  a  fresh  quantity  of  water, 
boiled  again,  and  this  water  being  inspissated,  like  the  former,  yields  the  best  or 
dearest  kind  of  catechu,  called  Cowry.  It  is  yellowish  brown,  has  an  earthy  frac- 
ture, and  is  free  from  the  admixture  of  foreign  bodies." 

None  of  the  extracts  brought  from  India  under  the  denomination  of  catechu  are 
distinguished  by  any  name  by  which  they  can  be  referred  to  the  areca  nut.  It  is 
probable,  however,  that  some  of  them  which  come  over  in  the  form  of  round  and 
flat  cakes,  and  also  in  balls,  and  which  are  more  or  less  covered  with  paddy  husks 
(glumes  of  rice),  are  obtained  from  this  seed.  A  decoction  of  some  of  these  kinds 
of  catechu  yields,  when  cold,  a  blue  colour  on  the  addition  of  iodine,  indicating 
the  presence  of  starch.  The  presence  of  fatty  matter  in  them  is  considered  by 
Professor  Guibourt1  to  be  a  proof  that  the  areca  nut  has  been  employed  in  their 
production. 

I  think  it  probable  that  the  Colombo  or  Ceylon  catechu  of  commerce,  in  the  form 
of  round  flat  cakes,  covered  by  paddy  husks,  is  the  Kassu  of  Heyne ;  and  Professor 
Guibourt  is  of  opinion  that  the  dull  reddish  catechu  in  ball*  partially  covered  by 
paddy  husks  is  the  Cowry  of  Heyne.  (For  further  details,  the  reader  is  referred 
to  the  article  Acacia  Catechu,  where  a  general  notice  will  be  given  of  all  the  com- 
mercial sorts  of  catechu.) 

j"j"  Flowers  with  a  true  perianth  free  from  the  ovary  {superior  ovary'),  usually  hermaphrodite. 

Order  X.     MELANTHACE^E,  R.  Brown. 

Chahacteiis. — Perianth  inferior,  petaloid,  in  six  pieces,  or,  in  consequence  of  the  cohesion 
of  the  claws,  tubular;  the  pieces  generally  involute  in  aestivation.  Stamens  six;  anthers  mostly 
turned  outwards.  Ovary  three-celled;  many  seeded;  style  trifid  or  three-parted;  stigma  undi- 
vided. Capsule  generally  divisible  into  three  pieces;  sometimes  with  a  loeulicidal  dehiscence. 
Seeds  with  a  membranous  testa;  albumen  dense,  fleshy.  (iJ.  Brown.) 

PllOPIBTIKa, — Several  violently   poisonous  alkaloids  (yeratria,  colchicina,  sabadillina,  and  jer- 
viiia)  are  peculiar  to  this  order.     They  exist  in  combination  with  organic  acids.     These 
:i~  well  perhaps  as  resins,  are  the  active  principles  of  the  order.     The  Melanthacea?  are  acrids 
('incurs,  purgatives,  diuretics,  and  errhines)  and  sedatives  (see  vol.  i.  p.  25S).     When  acting 
as  poisons,  they  are  called  narcotico-acrids  (see  vol.  i.  p.  23-1). 

55.  COLCHICUM  AUTUMNALE,  Linn.— COMMON  MEADOW 

SAFFRON. 

Sea:.  Syst.    Hexandria,  Trigynia. 

(HerbtB  agrcstis  corinus  recens  et  exsiccatus  :  semen,  L. — Cormus  et  semina,  E. — The  cormus  and 

seeds,  D.) 

1 1 1  tout. — Dioscorides3  speaks  of  Colchicum  (xo%xix6v),  and  states  that  it  grows 
abundantly  in  Messenia  and  at  Colchis  (from  which  latter  place  it  received  its  name). 
Dr.  Sibthorp3  found  three  species  of  Colchicum  in  Greece — viz.  C.  autumnale,  C. 
montanum,  and  0.  variegatum;  and  of  these  he  considers  the  first  to  be  the  Col- 
chicum of  Dioscorides.  In  this  opinion  he  is  to  a  certain  extent  confirmed  by  the 
editors  of  the  Pharmacqpcea  Graeca  (1837),  who  apply  the  modern  Greek  name 
of  xo-kzixov  to  C.  autumnale.  But  there  is  reason  to  doubt  the  accuracy  of  this 
opinion :  for  this  species  is  only  found  in  Greece,  on  this  side  of  the  Sperchius,  at  an 
elevation  of  at  least  .';f>00  to  4000  feet — at  Parnassus,  and  Thymphrastus;  whereas 


1  Journ.dt  fhnrin.  ri  (I,  Chi/nit,  3me  Scr.  t.  xi.  p.  303, 1847.  'Lib  iv  cbd  81 

•  Prodr.  Fl.  Grata,  i.'J50.  '     '     v' 
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Fig.  218. 


C.  variegatum,  which  Fraas1  thinks  is  the  xoxgtxov  of  Dioscorides,  is  common,  and 
occurs  on  the  Xirobuni,2  at  an  elevation  of  only  1000  to  2000  feet,  at  Ilyniettus, 
ftfessapius,  and  Helicon. 

For  the  introduction  of  colchicum  into  modern  practice  we  are  chiefly  in 
to  Stork,3  in  1763;  but  partly,  also,  to  the  opinion  that  it  is  the  active  principle  of 
a  celebrated  French  remedy  (eau  midicindle)  for  gout. 

Botany.  Gen.  Char.— Perianth  single,  tubular,  very  long,  rising  from  a  spatka; 
limb  campanulate,  six-partite,  petaloid.  [Stamens  six,  inserted  into  the  throat  of 
the  tube.  Ovarium  three-celled.  Styles  three,  filiform,  long.  Stigmas  some- 
what  clavate.]  Capsule  three-celled;  cells  united  at  the  base  {Hooker,  with  some 
additions). 

Sp.  Char. — Leaves  plane,  broadly  lanceolate,  erect  (Hooker). 
Root  fibrous.  Cormus  (improperly  called  root  or  hull)  ovate,  fleshy,  large,  co- 
vered with  a  loose  brown  membrane.  The  leaves  are  produced  in  the  spring  along 
with  the  fruit,  and  disappear  before  the  flower  appears.  Flowers  several,  lilac  or 
pale  purple,  arising  from  the  cormus  by  a  long,  narrow  white  tube.4  Fruit  oblong, 
elliptical,  composed  of  three  cells,  which  may  be  regarded  as  distinct  follicle.*,  with 

intermediate  fissures.  Seeds  small,  spherical, 
with  a  rough  brown  testa  and  large  fleshy  stro- 
phiola;  internally  they  are  white,  and  consist 
of  a  minute  embryo  lodged  in  a  horny  el 
albumen.  The  flowers  appear  in  September, 
and  the  fruit  the  following  spring  or  summer. 

There  is  a  variety,  (5  with  late  flowers  ( 
bus  serotinis),  growing  near  Devizes,  in  Wilt- 
shire, which  flowers  in  the  spring. 

Florists  cultivate  several  sorts;  such  as  the 
the   striped -flowered,  the  striped-leaved,  the  broadlemed, 
the  many  flowered,  and  the  double  flowered. 

Hab— Moist  rich  meadows  in  many  parts  of 
England  and  in  various  countries  of  Europe. 
The  plant  is  propagated  by  seeds,  by  a  single 
mature  cormus,  or  by  several  immature  or  in- 
fant cormi. 

Collection  of  the  Cormi. — The  cormus 
is  biennial.  It  first  appears  about  the  end  of 
June  or  beginning  of  July :  it  flowers  in  the 
autumn,  and  produces  its  leaves  in  the  spring, 
and  its  seed  in  the  June  of  the  following  year. 
It  then  begins  to  shrivel,  becomes  leathery,  and 
finally  disappears  in  the  succeeding  spring  or 
summer. 

The  activity  of  the  cormus  varies  at  different 
seasons  of  the  year.  It  is  usually  considered  to 
be  greatest  when  the  cormus  is  about  a  year 
old — that  is,  about  the  month  of  July,  between 
the  withering  of  the  leaves  and  the  sprouting  forth  of  the  flower  of  the  young 
cormus.  At  this  period  the  cormus  is  fully  developed,  and  has  not  exhausted  itself 
by  the  production  of  the  young  one.  But  many  of  the  cormi  brought  to  market 
have  already  pushed  forth  their  flowers,  which  are  broken  off  so  as  to  prevent  the 


Colchicum  autumnale. 

Closed  capsule.  2.  Open  capsule. 
3.  Styles.  4.  Section  of  capsules. 
5.  Seed. 


1  Synopsis  Plant.  Flora  Classics,  p.  284,  1845. 

3  Xirobuni,  bv  Col.  Baker  called  "  Xezo  Vouni,"  (Journal  of  the  Geographical  Society,  vol.  vii.  P-  9*i 
1837.) 

3  Libellus  quo  demonstratur  Colchici  Autumnalm  Radicem  non  solum  tuto  posse  exhiberi  hom'w'ivs, 
sed  et  ejus  usu  interno  curari  quandoque  morbos  difficillimos,  qui  aliis  Remediis  non  cedunt,  Svo.  Vindob- 
1763. 

4  Miller  says  that,  in  Warwickshire,  the  flowers  are  called  naked  ladies,  because,they  appear  without 
leaves. 
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circumstance  from  being  observed.  "  I  have  seen  many  cwts.,"  says  Dr.  Lindley,1 
"  sent  to  town  in  this  state,  which  nevertheless  found  a  ready  sale,  and  at  the  best 
price." 

It  is  to  be  dug  up  in  the  month  of  July,  or  before  the  autumnal  bud  shoots  up. — Ph.  Load. 

Dr.  Christison2  has  expressed  some  doubts  as  to  the  propriety  of  collecting  the  cormi  in  July  ; 
for  though  they  are  plumpest,  firmest,  and  abound  most  in  starch  at  this  period,  yet  he  has 
found  the  shrivelled  cormi  in  the  succeeding  April  to  be  equally  if  not  more  bitter;  and  he 
quotes  the  analyses  of  Stoltze  to  show  that,  while  the  October  cormus  yields  2  per  cent,  the 
March  cormus  yields  G  per  cent.,  of  bitter  extract.  But  there  is  an  error  in  the  quotation  which 
vitiates  the  inference  intended  to  be  drawn  from  it.  Stoltze  found  that  the  October  cormus 
contained  2.17  per  cent,  of  bitter  extractive,  and  that  the  March  cormus  contained  5.91  of  sweet 
extractive  matter  combined  with  some  bitter  extractive ;  and  he  concludes  that  the  October 
cormus  is  much  more  active,  and  contains  more  bitter  extractive,  than  the  spring  cormus. 

The  seeds  should  be  gathered  when  fully  ripe.  The  London  market  is  principally 
supplied  from  Gloucestershire,  but  partly,  also,  from  Hampshire  and  Oxfordshire. 

Description. — The  cormus,  commonly  called  the  bulb  or  root  (radix  colchici, 
Offic),  when  gathered  at  the  proper  season,  is  about  the  size  of  a  chestnut,  and 
somewhat  resembles  in  external  appearance  the  bulb  of  the  common  tulip  (  Tulipa 
Gemerkma);  which,  as  well  as  other  liliaceous  bulbs,  are  distinguished  from  the 
cormus  of  colchicum  by  being  composed  of  laminae  or  scales,  whereas  the  cormus 
of  colchicum  is  solid.3  It  is  rounded  on  one  side — flattened  on  the  other,  where  is 
perceived  the  fibrous  germ  of  a  new  cormus,  which,  if  allowed  to  grow,  shoots  up 
and  bears  the  flower,  while  the  old  cormus  wastes.  It  is  covered  by  two  coats — 
an  inner  reddish-yellow  one,  and  an  external  brown  one.  Internally,  the  cormus 
is  white,  fleshy,  solid;  contains  a  milky  juice,  is  very  feculent,  and  has  an  acrid 
bitter  taste. 

Desiccation. — The  slices  are  to  be  quickly  dried,  in  a  dark  airy  place,  with  a 
heat  not  exceeding  170°  F.4 

Having  removed  the  outer  coats,  cut  the  cormus  transversely  in  thin  slices,  and  dry  by  a  heat 
which  is  to  be  at  first  gentle,  and  afterwards  slowly  raised  to  150°. — Ph.  Lond. 

The  late  Dr.  A.  T.  Thomson5  recommended  the  slices  to  be  dried  upon  clean 
white  paper  without  artificial  heat;  but  the  time  required  for  this  is  an  objection 
to  it  in  practice.  The  dried  slices  (radix  siccata,  Offic.)  should  be  about  the  eighth 
or  tenth  of  an  inch  thick,  rounded,  oval,  with  one  notch  only  on  one  part  of  their 
circumference  (not  fiddle-shaped),  inodorous,  of  a  grayish-white  colour  and  an  amy- 
laceous appearance. 

The  seeds  (semina)  are  about  the  size  of  those  of  black  mustard,  odourless,  and 
have  a  bitter  acrid  taste.  Their  colour  is  brown,  varying  from  pale  to  dark  or 
blackish.  They  somewhat  resemble  several  of  the  cruciferous  seeds  (black  mustard, 
turnip,  and  rape),  but  are  larger  than  these;  moreover,  the  latter  being  more  oily 
are  more  readily  crushed.  I  have  known  colchicum  seeds  mistaken  for  grains  of 
paradise. 

COMPOSITION. — The  colchicum  cormus  was  analyzed  in  1810  by  Melander,  and 
Moretti;«  in  1818  and  1819,  by  Stoltze;7  and  in  1820  by  Pelletier  and  Caventou.s 

1  Flora  Medica,  p.  589.  *  Dispensatory,  2d  edit.  p.  353. 

3  Some  years  ago,  a  load  of  tulip  bulbs  was  delivered  at  Apothecaries'  Hall,  London,  for  colchicum 
cormi.  Tin'  late  Mr.  Anderson,  gardener  to  the  Apothecaries'  Botanic  Garden  at  Chelsea,  for  many 
venrs  oultil  I   these  tulips,  in  commemoration,  I  suppose,  of  the  attempted  fraud. 

4  Battley,  Lond.  Med.  Rep.  xiv.429.  *  Ibid.,  p.  344. 
«  Bull.  de  J'/tarm.  vol.  ii.  p.  '217. 

1  Btrliniteki  l  .lulirburh  fitr  die  Fliarmacie,  Bd.  xix.  S.  107,  1818;  and  Bd.  xx.  S.  135,  1819. 
•  Journ.  de  Pharm.  vi.  384. 
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Analysis  of 

PELLETIEE  AND  CaVEXTOU. 


Fatty    matter  ' 


Olein. 

composed  ofj  ?,te,a 7" •         i 
1  (  ^  olatile  acid. 

Supergaliate  of  veratria. 

Yellow  colouring  matter. 

Gum. 

Starch. 

Inulin  in  abundance. 

Lignin. 

Ashes,  a  minute  quantity. 


Colchicum  cormus. 


Stoltze's  Analyses. 
Cormi  gathered  Ditto, 

in  March.  in  Oetotur, 

Volatile  acrid  matter     ....     trace rat!: 

Soft  resin 0.04     

CryBtallizable  sugar 0.41     

Sweet  extractive  with  some)  r  q.  C Uncrystalliznble  sugar   .  .    •>■■> 

bitter  extractive )  \  Bitter  extractive 9.17 

Difficultly-soluble  extractive     1  30     

Gum,  like  tragacanth     ....     0.84     1 .65 

Starch 7.46    hi.io 

Lignin 2.32    |,S| 

Extractive,  soluble  in  potash     0.61     (150 

Water 84.04     80.31 

Colchicum  cormus    .  . 


99-90     100.8O 


The  seeds  have  been  submitted  to  chemical  examination,  in  1832,  by  L.  A. 
Buchner,  Jim.,1  who  found  in  them  fixed  oil,  free  acid,  bitter  extractive  (impure 
colchicina),  and  resin. 

1.  Colchicina;  Cohhicia ;  Colchicene. — The  existence  of  this  principle  in  colchicum  seeds 
was  announced  by  Geiger  and  Hesse.2     They  prepared  it  by  digesting  the  seeds  in  boilii 

hoi :  this  dissolved  a  supcrsalt,  which  was  precipitated  by  magnesia,  and  the  precipitate  treated 
with  boiling  alcohol.  By  evaporation,  colchicina  was  deposited.  The  following  are  said  to  be 
its  properties :  It  is  a  crystallizable  alkaline  substance,  without  odour,  but  having  a  bin 
Its  hydrate  is  feebly  alkaline,  but  neutralizes  acids,  and  forms  crystallizable  salts  having  a  bitter 
taste.  It  is  soluble  in  water,  and  the  solution  precipitates  the  solution  of  chloride  of  platinum. 
Nitric  acid  colours  colchicina  deep  violet,  which  passes  into  indigo  blue,  and  quickly  becomes 
first  green  and  then  yellow.     Concentrated  sulphuric  acid  colours  it  yellowish  brown. 

Colchicina  is  said  to  be  distinguished  from  veratria  by  the  following  characteristics:  1st,  it  is 
soluble  in  water,  whereas  veratria  is  not;  2dly,  it  is  crystallizable,  whereas  pure  veratria  is  nut; 
3dly,  it  does  not  possess  the  acridity  of  veratria;  and  it  differs  from  the  latter  in  this,  that,  when 
applied  to  the  nose,  it  does  not  excite  sneezing,  whereas  the  least  portion  of  [impure]  veratria 
occasions  a  most  convulsive  sneezing. 

Colchicina  is  a  powerful  poison.  One  tenth  of  a  grain,  dissolved  in  weak  spirit,  killed  a 
young  cat  in  about  twelve  hours.  The  symptoms  were  salivation,  diarrhoea,  vomiting,  a  stag- 
gering gait,  cries,  convulsions,  and  death.  The  stomach  and  intestines  were  violently  inflamed, 
and  had  extravasated  blood  throughout  the  whole  course. 

2.  Starch. — The  starch  grains  of  the  cormus  of  colchicum  are  moderately  uniform  in  si/n: 
though  normally  rounded,  they  present  more  or  less  flattened  faces,  produced  by  their  mutual 
compression  in  the  cells  of  the  plant,  by  which  they  have  acquired  a  polygonal  appearance. 
Many  are  mullar-shaped,  some  are  dihedral  at  one  end,  others  trihedral;  owing  to  the  mutual 
pressure  of  two,  three,  or  four  particles.     The  hilum  is  usually  stellate. 

Chemical  Characteristics,  o.  Of  the  Cormi. — The  decoction  of  the  fresh 
cormi,  when  cold,  forms,  with  a  solution  of  iodine,  a  deep  blue  precipitate  (iodide 
of  starch);  with  sesquichloride  of  iron,  a  faint  bluish  tint  (gallate  of  iron);  with 
diacetate  of  lead,  or  protonitrate  of  mercury,  a  copious  white  precipitate  ;  with  nitrate 
of  silver,  a  precipitate  which  is  at  first  white,  but  becomes  in  a  few  minutes  black; 
with  tincture  of  nutgalls,  a  very  slight,  dirty-looking  precipitate,  which  is  somewhat 
diminished  by  the  eifect  of  heat  [Pelletier  and  Caventou3  regard  this  precipitate  as 
a  mixture  of  the  tannates  of  starch  and  inulin*  (and  of  veratrin  ?)]  ;  and  with  a  solu- 
tion of  gelatine,  a  slight  haziness.  Fresh-prepared  tincture  of  guaiacum,  with  a 
few  drops  of  acetic  acid,  produces  a  cerulean  blue  colour  with  the  fresh  cormui, 
indicating  the  presence  of  gluten. 

f3.  Of  the  Seeds. — The  decoction  of  the  seeds,  when  cold,  yields,  with  oxalate  of 
ammonia,  a  white  precipitate  (oxalate  of  lime)  ;  with  diacetate  of  lead,  a  copious 
white  precipitate;  and,  with  nitrate  of  silver,  a  precipitate.  If  the  decoction  be 
concentrated,  and  poured  into  alcohol,  a  gelatiniform  precipitate  is  produced. 

Physiological  Effects.     a.    On  Vegetables. — Not  yet  determined. 

i3.    On  Animals. — Colchicum  is  a  poison  to  animals.     It  acts  as  a  local  irritant, 


1  Repert.fur  die  Pharm.  Bd.  xliii.  S.  376,  4832. 

a  Journ.  de  Chim.  x.  465.  a  Journ.  de  Pharm.  vi.  305. 

4  The  precipitate  produced  in  an  amylaceous  decoction  by  infusion  of  nutgalls,  disappears  when  the 
liquor  is  gradually  heated  to  IttP  F. :  but  if  inulin  be  present,  it  does  not  disappear  until  the  liquor  bM 
reached  the  boiling  point. 
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reduces  the  force  of  the  circulation,  and  causes  inflammation  of  the  alimentary  canal. 
Animals,  for  the  most  part,  refuse  to  feed  on  it.  It  has,  however,  been  eaten  by- 
deer  and  cattle,  and  proved  poisonous  to  them.1  It  is  said  to  prove  injurious  at 
spring-time  only.2  Moreover,  we  are  told  that  when  dry  it  may  be  eaten  in  hay 
with  impunity.  Stbrck3  and  Kratochwill*  gave  it  to  dogs,  on  whom  it  acted  as  an 
acrid  poison,  and  caused  death.  Sir  E.  Home5  injected  160  drops  of  a  vinous 
infusion  of  colchicum  into  the  jugular  vein  of  a  dog  :  all  power  of  motion  was  in- 
stantly lost,  the  breathing  became  slow,  the  pulse  hardly  to  be  felt..  In  ten  minutes 
it  was  84,  in  twenty  minutes  60,  in  an  hour  115,  with  the  respiration  so  quick  as 
scarcely  to  be  counted.  In  two  hours  the  pulse  was  150,  and  very  weak.  The 
animal  was  purged,  vomited,  and  very  languid:  he  died  in  five  hours.  On  dissec- 
tion, the  internal  coat  of  the  stomach  was  found  inflamed,  in  a  greater  or  less 
degree,  universally.  From  this  experiment  it  appears  that  the  action  of  colchicum 
on  the  alimentary  canal  is  of  a  specific  kind. 

In  opposition  to  the  above  statements,  it  deserves  notice  that  Orfila6  has  fre- 
quently given  to  dogs,  in  the  month  of  June,  two  or  three  cormi  without  perceiving 
any  sensible  effects;  from  which  he  infers  that  climate  and  season  of  the  year  have 
great  influence  on  their  deleterious  properties. 

It  has  been  said  that  horses  eat  colchicum  with  impunity ;  but  it  is  probable  that 
this  statement  is  erroneous.  Withering7  states,  on  the  authority  of  Mr.  Woodward, 
that,  "in  a  pasture  in  which  were  several  horses,  and  eaten  down  nearly  bare,  the 
grass  was  closely  cropped,  even  under  the  leaves,  but  not  a  leaf  bitten." 

Some  further  information  on  the  effects  of  colchicum  on  dogs  will  be  found  in  Sir 
C.  Scudamore's  Treatise  on  Gout  and  Rheumatism,  3d  edit.  p.  477,  1819. 

y.  On  Man. — Colchicum  is  acrid  and  sedative.  Taken  internally,  in  small  and 
repeated  doses,  it  promotes  the  action  of  the  secreting  organs,  especially  the  intes- 
tinal mucous  membrane.  The  kidneys,  the  skin,  and  the  liver,  are  less  certainly 
and  obviously  affected  by  it.  Salivation  has  been  ascribed  to  it  by  Dr.  Aldridge.8 
The  most  constant  effects  observed  from  the  use  of  larger  doses  are  nausea,  vomit- 
ing, and  purging.  Reduction  of  the  frequency  of  the  pulse  is  a  common,  though 
not  an  invariable  effect.  Mr.  Haden9  was,  I  believe,  the  first  to  direct  attention  to 
the  advantages  to  be  taken  of  this  effect  in  the  treatment  of  inflammatory  diseases. 
In  some  experiments  made  on  healthy  individuals  by  Dr.  Lewins,10  debility,  a  feeling 
of  illness,  and  headache,  were  experienced.  This  feeling  of  debility  is  not,  however, 
to  be  referred  to  the  evacuations  produced;  for,  as  Dr.  Barlow"  has  observed,  the 
number  of  motions  is  sometimes  considerable  without  any  proportionate  depression 
of  strength  ensuing.  "  I  have  known,"  says  Dr.  B.,  "  even  twenty  stools  occasioned 
by  a  single  dose  of  colchicum,  the  patient  not  complaining  of  the  least  debility." 
The  action  of  colchicum  on  the  secretory  apparatus  is  not  confined  to  that  of  the 
alimentary  canal :  after  the  use  of  three  or  four  full  doses  of  this  medicine,  copious 
sweating  is  often  produced,  especially  when  the  skin  is  kept  warm.  On  other  oc- 
casions, the  kidneys  are  powerfully  acted  on.  In  one  case,  mentioned  by  Dr. 
Lewies,  seventy  drops  of  Vinum  Colchici  caused  the  discharge  of  upwards  of  a 
pint  of  bile  by  vomiting.  Violent  salivation  resulted,  in  a  case  recorded  in  an 
American  journal. ,a  Chelius,  of  Heidelberg,13  asserts  that,  in  gout  and  rheumatism, 
colchicum  occasions  a  striking  increase  in  the  quantity  of  uric  acid  contained  in  the 
urine:  in  one  case  it  was  nearly  doubled  in  the  space  of  twelve  days.  But  this 
effect  is  by  no  means  constant,  as  Dr.  Graves14  has  pointed  out.     Indeed,  it  some- 

1  Wibmer,  With.  d.  Arzn.  u.  Giftf,  Bel.  ii.  150. 

1  Bacquet,  in  Wibmer,  op.  tit.  J  also,  Want,  Lond  Med.  and  Phys.  Journal,  vol.  xxxii.  p.  216. 

'  Lib.  dt  Colchico,  p.  17.  *  Quoted  by  Wibmer. 

»  Vlnl.  Trims.  l«l(i.  «  Toxicol.  G(n. 

1  Brit.  Plants,  ii.  409,  7th  edit.  1830.  «  Dublin  Hospital  Gazette,  p.  52,  Oct.  1S45. 

•  Practical  Observation)  on  the  Colchicum  autumnal e,  1820. 

'"  Edinburgh  Medical  and  Surgical  Journal,  vol.  xlvii.  p.  3Ij,  1837. 

"  it.  i  •■;  atdia  of  Practical  Medicine,  art.  a  out,  vol.  ii.  p.  371. 

"  Wood  and  Bacbe'a  United  States  Dispensatory,  3d  edit. 

'*  Lond.  M,d.  (Jaz.  vol.  ii.  p.  830.  »  Ibid.,  vol.  vii.  p.  548. 
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times  happens,  in  acute  rheumatism,  when  the  urine  is  loaded  with  uric  acid  or  the 
urates,  that  under  the  use  of  colchicum  the  quantity  of  these  matters  in  the  urine 
is  diminished;  so  that  it  would  seem  rather  to  prevent  the  formation  of  uric  acid 
in  the  system  than  to  provoke  its  elimination. 

In  excessive  or  poisonous  doses  colchicum  acts  as  a  powerful  poison.  In  a  case 
related  by  Mr.  Fereday,1  where  two  ounces  of  the  wine  of  the  seeds  of  colchicum 
were  swallowed,  the  symptoms  were  acute  pain  in  the  bowels,  coming  on  in  about 
an  hour  and  a  half  after  taking  it,  vomiting,  acute  tenesmus,  small,  slow,  and  feeble 
pulse,  cold  feet,  and  weakness  of  limbs.  The  nausea,  vomiting,  and  pain  in  the 
stomach  continued  with  undiminished  violence,  the  pulse  became  also  imperceptible 
and  intermitting,  the  urine  was  suppressed,  the  respiration  hurried,  purging  of 
copious  liquid  stools  came  on,  and  loss  of  sight  for  a  minute  or  two  after  getting 
out  of  bed.  The  patient  died  forty-seven  hours  after  swallowing  the  poison.  On 
a  post-mortem  examination,  the  skin  of  most  parts  of  the  body  was  found  to  be 
covered  with  a  purple  efflorescence :  no  inflammation  was  observed  in  the  alimentary 
canal;  two  red  patches  were  found,  one  in  the  stomach,  and  the  other  in  the 
jejunum.  These  were  produced  by  the  effusion  of  a  small  quantity  of  blood,  iu  the 
one  case,  between  the  muscular  and  mucous  coats;  in  the  other,  between  the  peri- 
toneal and  muscular  coats.  Ecchymosed  spots  were  observed  on  the  surface  of  the 
lungs,  of  the  heart,  and  of  the  diaphragm.  More  recently,  a  case  of  poisoning  by 
a  decoction  of  the  seeds  has  been  recorded;2  as,  also,  by  the  leaves  of  this  plant. 

In  Mr.  Fereday's  case,  the  only  indications  of  an  affection  of  the  nervous  system 
were  weakness  of  the  limbs,  the  temporary  loss  of  sight,  and  the  slowness  and 
feebleness  of  the  pulse. 

It  is  deserving  of  notice  that,  in  this  case,  also  in  another  related  by  Chevallier,3 
likewise  in  a  third  mentioned  by  Mr.  Dillon,4  and  in  Mr.  Haden's  case,5  no  con- 
vulsions were  observed;  and,  in  the  first  three  cases,  no  insensibility.  In  the  last 
case,  however,  Mr.  Haden  mentions  that  at  "ten  P.  M.  she  fell  into  an  apoplectic 
kind  of  sleep,  which  terminated  in  death  before  morning."  It  is  remarkable  that 
convulsions  are  ascribed  to  veratria  by  Magendie,  and  to  colchicina  by  Geiger  and 
Hesse.  In  one  case  of  fatal  poisoning  from  an  ounce  and  a  half  of  the  tincture  of 
colchicum,6  delirium  occurred. 

It  is  a  popular  notion  that  colchicum  acts  as  an  emmenagogue ;  and  hence  it  is 
sometimes  used  to  produce  abortion.  Several  poisonous  cases  of  its  use  for  this 
purpose  have  occurred. 

Some  persons  appear  to  be  peculiarly  susceptible  of  the  influence  of  colchicum. 
In  Mr.  Haden's  case,  5ijss  °f  tincture  of  colchicum  caused  death  in  a  female  whose 
mother  was  also  exceedingly  susceptible  of  the  action  of  colchicum  in  even  very- 
small  doses.  In  a  case  related  by  Mr.  Mann,7  5iijss  of  the  wine  of  colchicum  in 
divided  doses  caused  death  on  the  fourth  day. 

The  above  account  of  the  effects  of  colchicum  applies  both  to  the  cormi,  the  seeds, 
and  the  leaves.  The  flowers  are  likewise  poisonous,  and  a  fatal  case  from  their  use 
is  mentioned  by  Dr.  Christison.8     They  have  been  recommended  for  medicinal  use. 

Uses. — The  following  are  the  principal  diseases  in  which  the  Meadow  Saffron 
has  been  employed : — 

1.  In  Gout. — The  circumstances  which  of  late  years  have  led  to  the  extensive 
employment  of  colchicum  in  gout  are  the  following :  About  seventy  years  ago,  M. 
Husson,  a  military  officer  in  the  service  of  the  king  of  France,  discovered,  as  be 
informs  us,  a  plant  possessed  of  extraordinary  virtues  in  the  cure  of  various  dis- 
eases. From  this  plant  he  prepared  a  remedy  called  Eau  Mddicinak,  which 
acquired  great  celebrity  for  abating  the  pain  and  cutting  short  the  paroxysm  of 

1  Lond.  Med.  Gaz.  vol.  x.  p.  160.  *  Journ.  de  Chim.  Mid.  t.  vi.  2de  Serie,  p.  505. 

%  Ibid. ,  viii.  351.  *  Stephenson  and  Churchill's  Med.  Bot.  vol.  ii. 

5  Mage ndie's  Formulary,  by  C.  T.  Haden. 

6  Edinburgh  Medical  and  Surgical  Journal,  xiv.  262. 

1  Taylor,  On  Poisons.  *  Treatise  on  Poisons,  3d  edit.  p.  792. 
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gout.1  Various  attempts  were  made  to  discover  the  nature  of  its  active  principle. 
In  1782,  MM.  Cadet  and  Parmentier  declared  that  it  contained  no  metallic  or 
mineral  substance,  and  that  it  was  a  vinous  infusion  of  some  bitter  plant  or  plants. 
Alyona  asserted  that  it  was  prepared  with  Gratiola ;  Mr.  Moore3  that  it  was  a 
vinous  infusion  of  white  hellebore  with  laudanum ;  Mr.  Want4  that  it  was  a  vinous 
infusion  of  colchicum.  Although  most  writers  have  adopted  Mr.  Want's  opinion, 
we  should  bear  in  mind  that  the  proofs  hitherto  offered  of  its  correctness,  viz., 
analogy  of  effect,  cannot  be  admitted  to  be  conclusive,  as  is  well  shown  by  the  fact 
that  they  have  been  advanced  in  favour  of  the  identity  of  other  medicines  with  the 
Eau  Mddic'malc. 

The  power  of  colchicum  to  alleviate  a  paroxysm  of  gout  is  admitted  by  all;  but 
considerable  difference  of  opinion  exists  as  to  the  extent  of  this  power,  and  the  pro- 
priety of  employing  it.  Sir  Everard  Home,s  from  observation  of  its  effects  on  his 
own  person,  regarded  it  as  a  specific  in  gout,  and  from  experiments  on  animals 
concluded  that  its  beneficial  effects  in  this  malady  are  produced  through  the  circu- 
lation. 

Dr.  Paris8  observes  :  "As  a  specific  in  gout  its  efficacy  has  been  fully  ascertained  : 
it  allays  pain,  and  cuts  short  the  paroxysm.  It  has  also  a  decided  action  upon  the 
arterial  system,  which  it  would  appear  to  control  through  the  medium  of  the 
nerves."  But  if  by  the  word  specific  is  meant  a  medicine  infallibly,  and  on  all 
patients,  producing  given  salutary  effects,  and  acting  by  some  unknown  power  on 
the  disease,  without  being  directed  by  indications,7  undoubtedly  colchicum  is  no 
specific  for  gout. 

That  colchicum  alleviates  a  paroxysm  of  gout,  I  have  before  mentioned ;  but  that 
alleviation  is  palliative,  not  curative.  It  has  no  tendency  to  prevent  a  speedy  re- 
currence of  the  attack ;  nay,  according  to  Sir  Charles  Scudamore,8  it  renders  the 
disposition  to  the  disease  much  stronger  in  the  system.  Furthermore,  by  repetition 
its  power  over  gouty  paroxysms  becomes  diminished. 

The  modus  medendi  of  colchicum  in  gout  is  an  interesting,  though  not  very  satis-, 
factory  part  of  our  inquiry.  I  have  already  stated  that  some  regard  this  remedy 
as  a  specific ;  that  is,  as  operating  by  some  unknown  influence.  Others,  however, 
and  with  more  propriety,  refer  its  therapeutical  uses  to  its  known  physiological 
effects.  "Colchicum,"  says  Dr.  Barlow,0  "purges,  abates  pain,  and  lowers  the 
pulse.  These  effects  are  accounted  for  by  assigning  to  it  a  cathartic  and  sedativt: 
operation ;  and  it  is  this  combination,  perhaps,  to  which  its  peculiar  virtues  are  to 
be  ascribed."  The  fact  that  a  combination  of  a  drastic  and  a  narcotic  (as  elatesium 
and  opium,  mentioned  by  Dr.  Sutton,10  and  white  hellebore  and  laudanum,  recom- 
mended by  Mr.  Moore)11  has  been  found  to  give,  in  several  cases  of  gout,  marked 
and  speedy  relief,  seems  to  me  to  confirm  Dr.  Barlow's  opinion.  The  idea  enter- 
tained by  Chelius,  and  adopted  by  Dr.  G-.  Hume  Weatherhead, l'3  that  colchicum 
relieves  gout  by  augmenting  the  quantity  of  uric  acid  in  the  urine,  is  not  supported 
by  fact,  as  I  have  already  mentioned.  Whether  it  acts  by  preventing  the  formation. 
of  uric  acid  in  the  system,  I  am  not  prepared  to  say. 

In  acute  gout  occurring  in  plethoric  habits,  blood-letting  should  precede  the  wse 
of  colchicum.  This  medicine  should  then  be  exhibited  in  full  doses,  so  as  to  pro- 
duce a  copious  evacuation  by  the  bowels,  and  then  the  quantity  must  be  considerably 
diminished.  Though  purging  is  not  essential  to  the  therapeutical  influence  of  col- 
chicum, it  is  admitted  by  most  that,  in  a  large  number  of  cases  at  least,  it  promotes 
the  alleviation  of  the  symptoms.     Hence,  many  practitioners  recommend  its  com- 


1   Hi    B.  G.  Jones.  An  Account  of  the  Remarkable  Effects  of  the  Eau  Midicinale  d'Husson  in  the  Gout 

■  F.I, m.  d(  Ch 

■>  Two  Li  Hi  ri  im  tht  Composition  of  the  Eau  Midicinale,  2d  edit.  1811. 
■  in, I  I'lii/s.  Journal,  vol.  xxxii.  1814.  ■  Phil.  Trans.  1816. 

•  Pkarmaeoloria,  8th  edit.  vol.  ii.  p.  175.  '  Vide  Dr.  Parr's  Lond.  Med.  Diet.  art.  Specifics, 

■  Treatise  on  Uout  and  Rheumatism,  3d  edit.  p.  197. 
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bination  with  saline  purgatives,  as  the  sulphate  of  magnesia.  Sir  Charles  Scuda- 
raore  has  experienced  "  the  most  remarkable  success  from  a  draught  composed  of 
Magnesiae  gr.  xv  ad  xx;  Magnes.  Sulphat.  3j  ad  3 ij ;  Ac*  i  3j  ad  3ijj 

with  any  distilled  water  the  most  agreeable,  and  sweetened  with  any  pleasant  syrup, 
or  with  15  or  20  grains  of  Extract.  Glycyrrhiz." 

2.  In  rh  —The  analogy  existing  between  gout  and  rheumatism  has  led 
to  the  trial  of  the  same  remedies  in  both  diseases.  But  its  therapeutical  powers  in 
the  latter  disease  are  much  less  marked  than  in  the  former.  Ilheumatism  may 
affect  the  fibrous  tissues  of  the  joints,  the  synovial  membrane,  the  muscles  or  their 
aponeurotic  coverings,  the  periosteum,  or  the  neurilemma,  constituting  thus  five 
forms  of  the  disease,  which  may  be  denominated  respectively  the  fibrous  or  li<ja- 
mentous;  the  synovial,  arthritic,  or  capmlar;  the  muscular ;  the  periosteal ;  and 
the  neuralgic  forms  of  rheumatism.1  Of  these,  colchicum  is  said  to  produce  its  best 
effects  in  the  synovial  form.  It  is  remarkable,  however,  that  in  all  the  severe  cases 
of  this  variety  of  rheumatism  which  have  fallen  under  my  notice,  the  disease  Las 
proceeded  unchecked,  or  was  scarcely  relieved  by  the  use  of  colchicum.  In  one 
instance,  that  of  my  much-lamented  friend,  the  late  Dr.  Cummin  (whose  case  is 
noticed  by  Dr.  Macleod,  in  the  Lond.  Med.  Gaz.  xxi.  358),  the  disease  prov 

by  metastasis  to  the  brain.  In  another  melancholy,  but  not  fatal  case,  the  gentle- 
man lost  the  sight  of  both  his  eyes,  and  has  both  knee-joints  rendered  stiff.  In 
neither  of  these  cases  was  colchicum  of  the  slightest  avail. 

Of  the  mode  of  administering  colchicum  in  "rheumatic  gout,"  recommended  by 
Mr.  Wigan,2 1  have  no  experience.  He  gives  eight  grains  of  the  powder  in  some 
mild  diluent  every  hour  until  active  vomiting,  profuse  purging,  or  abundant  per- 
spiration take  place ;  or,  at  least,  till  the  stomach  can  bear  no  more.  The  usual 
quantity  is  eight  or  ten  doses;  but,  while  some  take  fourteen,  others  can  bear  only 
five.  Though  the  pain  ceases,  the  more  active  effects  of  the  colchicum  do  not  take 
place  for  some  hours  after  the  last  dose.  'Thus  administered,  Mr.  Wigan  declares 
colchicum  "  the  most  easily  managed,  the  most  universally  applicable,  the  safest, 
and  the  most  certain  specific  in  the  whole  compass  of  our  opulent  Pharmacopoeia." 
But  its  use  in  these  large  doses  requires  to  be  carefully  watched. 

3.  In  dropsy.— Colchicum  was  used  in  dropsy  with  success  by  Storck.3  It  has 
been  employed  in  dropsical  cases  with  the  twofold  view  of  purging  and  promoting 
the  action  of  the  kidneys.  Given  in  combination  with  saline  purgatives,  I  have 
found  it  beneficial  in  some  cases  of  anasarca  of  old  persons. 

4.  In  inflammatory  diseases  generally. — Colchicum  was  recommended  as  a  seda- 
tive in  inflammatory  diseases  in  general  by  the  late  Mr.  C.  T.  Haden.4  He  used  it 
as  anauxiliary  to  bloodletting^  for  the  purpose  of  controlling  arterial  action;  and 
gave  it  in  the  form  of  powder,  in  doses  of  six  or  seven  grains,  three  or  four  times 
daily,  in  combination  with  purgatives,  in  inflammatory  affections  of  the  lungs  and 
their  membranes,  and  of  the  breasts  and  nipples.  In  chronic  bronchitis  it  has  also 
been  found  useful  by  Dr.  Hastings.5 

5.  In  fevers. — The  late  Mr.  Haden,6  and  more  recently  Dr.  Lewin/  have  spoken 
favourably  of  the  use  of  colchicum  in  fever.  In  my  opinion,  it  is  only  admissible 
in  those  forms  of  the  disease  requiring  an  active  antiphlogistic  treatment.  In  such 
it  may  be  useful  as  an  auxiliary  to  blood-letting  and  cathartics. 

6.  In  various  other  diseases.— For  expelling  tape-worm,  colchicum  has  been 
found  efficacious  by  Chisholm  and  Baumbach.  In  some  chronic  affections  of  the 
nervous  system,  as  chorea,  hypochondriasis,  hysteria,  &c,  Mr.  Raven8  employed  it 
with  advantage.     In  humoral  asthma,  and  other  chronic  bronchial  affections,  I  have 

1  Dr.  Macleod,  Lond.  Med.  Gaz.  xxi.  120. 

1  Lond.  Med.  Gaz.  June  30,  1838.  a  L-benus 

*  Practical  Observations  on  the  Colchicum  aututpnale   1820. 

»  Treatise  on  Inflammation  of  the  Mucous  Membrane  of  the  Lunes   1820  «  On   rit 

1  Edinburgh  Medical  and  Surgical  Journal,  April    I&37.      ^*"ff,>  """•  UP-  "'• 

'  London  Medical  and  Physical  Journal,  Jan.  I8I7! 
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found  it  of  groat  service,  especially  when  these  complaints  were  accompanied  with 
anasarcous  swellings. 

Administration. — The  cormi  and  seeds  of  meadow  saffron  have  been  employed 
in  substance,  in  a  liquid  form,  and  in  the  state  of  extract. 

1.  PULYIS  CORMI  COLCmCI. — Dose,  from  two  to  eight  or  nine  grains.  To  preserve 
it,  .Mr.  Wigan  recommends  it  to  be  kept  mixed  with  sugar. 

8.  PILVIS  SEllIN'OI  COLCMCI.— Dose  the  same  as  that  of  the  cormus.  The  seeds 
are  to  be  preferred  to  the  cormi,  as  being  more  uniform  in  their  properties. 

I  TINCTURA[SEfflNUI]  COLCHICI, L.Ed.;  Tinctura  Seminum  Colchici,!).  [Tine- 
tura  Colchici  Seminu,  U.  S.]. — (Meadow  Saffron  seeds,  bruised  [ground  finely  in  a 
coffee-mill,  Ed."],  §v;  Proof  Spirit  Oij.  Macerate  for  seven  [fourteen,  D.~\  days, 
and  strain,  L.  "  Percolation  is  much  more  convenient  and  speedy  than  digestion," 
E. — [Culchicum  seed,  bruised,  four  ounces;  diluted  alcohol  two  pints.  Macerate 
for  fourteen  days,  express  and  filter  through  paper,  or  moisten  the  powder  with  the 
diluted  alcohol,  allow  to  stand  for  twenty-four  hours,  and  then  displace,  U.  S.~\ — Dr. 
Williams1  objected  to  this  preparation  as  being  "  turbid,  unpalatable,  and  disposed 
to  precipitation."  The  same  writer2  also  asserts  that  the  active  property  of  the 
seeds  resides  in  their  husk  or  cortical  part,  and,  therefore,  protests  against  bruising 
them.  But  were  his  assertion  correct  (and  it  is  most  improbable  that  the  embryo 
is  devoid  of  activity),  bruising  them  cannot  destroy  or  injure  their  activity.  The 
average  dose  is  from  f3ss  to  f3J-  I  have  repeatedly  given  f3ij  at  a  dose  without 
any  violent  effect.  Dr.  Barlow,  who  prefers  this  to  the  other  preparations  of  col- 
chicum,  advises  that  in  gout  a  drachm,  a  drachm  and  a  half,  or  two  drachms  of  the 
tincture  should  be  given  at  night,  and  repeated  the  following  morning.  If  this 
quantity  fail  to  purge  briskly,  a  third  dose  may  be  administered  the  ensuing  night. 
Externally,  the  tincture  has  been  employed  as  a  liniment  to  relieve  rheumatic, 
gouty,  venereal,  and  other  pains.3 

\.  TINCTURA  [SEMINUM]  COLCHICI  COMPOSITA,  L.;  Spiritus  Colchici  ammoniatus,  h. 
1 82  ! . — (Meadow  Saffron  seeds,  bruised,  §v  ;  Aromatic  Spirit  of  Ammonia  Oij.  Ma- 
cerate for  seven  days,  then  express  and  strain.)  Dose  v^xx  to  f3J. — This  preparation 
was  recommended  by  Dr.  Williams  as  being  "  of  greater  value  when  acidity  or 
flatulence  prevails  than  the  Yin.  son.  Colchici,  and  better  adapted  to  the  palates 
of  those  who  object  to  the  flavour  of  white  wine."  It  is  seldom  employed.  Mr. 
Brando4  says  doubts  are  entertained  as  to  the  propriety  of  employing  ammonia 
in  it. 

').   11  NUN  SEMINUM  COLCIIICI   \Vinvm  Colchici  Seminis,  U.  S.].—  No  formula  for 

this  exists  in  any  of  the  British  pharmacopoeias.     The  following  is  Dr.  Williams's 

formula:  Meadow  Saffron  seeds,  dried,  |ij ;  Sherry  Wine  Oj   (wine  measure). 

Macerate  for  eight  or  ten  [fourteen]  days,  occasionally  agitating,  then  filter.     The 

•  is  ffjss  to  f3j.     I  have  given  it  to  the  extent  of  f^ij.     Dr.  Williams 

if  may  be  gradually  increased  to  fjiij. 

[This  formula  has  been  adopted  by  the  U.  S.  Pharmacopoeia,  which  directs  double 

the  proportion  of  each  of  the  ingredients,  and  directs  maceration  for  fourteen 

.lays.] 

li.  1 IM  M  [MRU!]  COLCHICI,  L.  E.  [  Vinum  Colchici  Radicis,V.  S.].— (Meadow  Saf- 
fron cormus,  dried  and  sliced,  gviij ;  Sherry  Wine  Oij.  Macerate  for  seven  days 
[express  strongly  the  residuum,  A'.],  and  strain .)  [The  directions  of  the  U.  S.Pharm. 
arc:  Take  of  Colohioum  Root  one  pound;  White  Wine  two  pints.  Macerate  for 
fourteen  days,  with  occasional  agitation,  and  filter;  or  by  displacement.]  Average 
i  fjj. — Sir  E.  J  lome5  thought  that  the  second  and  subsequent  deposits 

1  London  mi.  S»p.  vol.xiv.p.  93.  a  Op.  cit.  vol.  xv.  p.  442. 

1/  <lical  Gazette,  vol.  xxiii.  p.  899;  and  vol.  xxiv.  388. 
'  Mat,  M.<l.  1839.  »  Phil.  Trans.  1837. 
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which  take  place  from  this  wine  contain  the  principle  which  acts  on  the  stomach 
and  bowels,  while  that  which  cures  the  gout  is  retained  in  permanent  solution. 
But  Sir  C.  Scudamore1  found  the  sediment  to  be  inert. 

7.  ACETDI  [CORMI]  COLCHICI,  L.  E.  D.  [U.  S.].— (Meadow  Saffron  cormus,  dried  [and 
bruised,  Z>.],  3iiiss  [|j,  D.~\;  Dilute  Acetic  Acid  Oj  [Acetic  Acid  of  coinincriv 
(sp.  gr.  1044)  f^iv;  Distilled  Water  §xij,  2>.];  [Proof  Spirit  fgiss,  L.~\.  Mace- 
rate the  colchicum  in  the  acid  [diluted  with  the  water,  Z>.],  in  a  covered  vessel,  for 
three  [seven,  D.~\  days;  then  express,  set  aside  for  the  feces  to  subside,  ami  strain. 
[To  the  strained  liquor,  add  the  spirit,  L.~\ — The  Edinburgh  College  directs  col- 
chicum-bulb,  fresh  and  sliced,  gj;  Distilled  Vinegar  fgxyj ;  Proof  Spirit  fgj.)- 
The  London  and  Dublin  Colleges,  in  their  Pharmacopoeias  for  1850,  have  very 
properly  substituted  the  dried  for  the  fresh  cormus  ordered  in  the  preceding  Phar- 
macopoeia, on  account  of  the  impossibility  of  procuring  the  fresh  at  all  seasons  of 
the  year.  [The  U.  S.  Pharm.  orders  of  Colchicum  Root,  bruised,  two  ounces; 
Diluted  Acetic  Acid  two  pints.  Macerate  the  root  with  the  diluted  acetic  acid,  in 
a  close  glass  vessel,  for  seven  days  ;  then  express  the  liquor  and  set  it  by,  that  the 
dregs  may  subside ;  lastly,  pour  off  the  clear  liquor.] — In  practice,  one  part  of  the 
dried  cormus  may  be  considered  equal  to  three  partg  of  the  fresh  :  for  Mr.  Battley1 
says  the  cormus  loses  about  67  per  cent,  of  its  weight  in  drying;  and  Mr.  bain- 
brigge3  obtained  2  lbs.  15  oz.  of  dried  slices  from  8  lbs.  of  fresh  cormi.  The  proof 
spirit  used  in  preparing  the  acetum  is  for  the  purpose  of  checking  decomposition. 
By  the  action  of  the  acetic  acid  on  the  colchicina  of  the  cormus,  an  acetate  of  this 
alkaloid  is  obtained.  Sir  C.  Scudamore4  regards  an  acetic  preparation  of  colchicum 
as  milder  than  the  wine  or  tincture  made  with  the  same  relative  weights  of  cormi 
and  liquids,  though  it  is  a  most  efficient  preparation  in  gout.  He  advises,  as  I  have 
before  mentioned,  that  it  should  be  given  in  combination  with  magnesia,  by  which 
its  acid  menstruum  is  destroyed  (acetate  of  magnesia  being  formed),  and  the  active 
principle  of  the  colchicum  left  in  the  most  favourable  state  for  administration.  The 
average  dose  is  from  f3ss  to  f3ij. 

8.  EXTRACTDI  [CORMI]  COLCHICI  ACETICUM,  L.  E.  D.  [U.  S.].— (Fresh  Meadow 
Saffron  cormus,  ibj ;  Acetic  [pyroligneous,  Ed.~]  Acid  fgiij.  Bruise  the  cormus 
gradually  sprinkled  with  the  acetic  acid,  then  press  out  the  juice,  and  evaporate  it 
in  an  earthen  vessel  which  is  not  glazed  with  lead  [over  the  vapour-bath,  Ed.]  to  a 
proper  consistence.  The  Dublin  College  orders  of  Colchicum  Root,  dried,  giv ; 
Dilute  Acetic  Acid  f^viij.  Digest  the  root  in  the  acid  for  fourteen  days,  then 
hltcr,  and  evaporate,  by  means  of  a  water-bath,  to  the  consistence  of  a  soft  extract. 
[Take  of  Colchicum  Root,  in  coarse  powder,  a  pound ;  Acetic  Acid  four  fluid- 
ounces  ;  Water  a  sufficient  quantity.  To  the  acetic  acid  add  a  pint  of  water,  and 
mix  the  resulting  liquid  with  the  colchicum  root.  Transfer  the  mixture  to  a  per- 
colator, and  pour  water  gradually  upon  it  until  the  liquid  passes  with  little  or  no 
taste.  Lastly,  evaporate  the  liquid  in  a  porcelain  vessel  to  the  proper  consistence, 
U.  S.~\ — This  compound  contains  the  acetate  of  colchicina.  It  is  a  very  favourite 
remedy  in  the  treatment  of  gout  and  rheumatism,  and  was  introduced  into  practice 
by  Sir  C  Scudamore.  Dr.  Paris5  observes  that  he  has  "  found  it  useful  in  promot- 
ing healthy  discharges  of  bile."  He  occasionally  combines  it  with  blue  pill,  calomel, 
or  potassio-tartrate  of  antimony.  The  dose  is  from  gr.  j  to  gr.  iij  twice  or  thrice 
a  day. 

9.  EXTRACTOI  COLCHICI  [C0R1II],  L.— (Fresh  Meadow  Saffron  cormus  Ibj- 
Bruise  the  cormus,  sprinkled  with  a  little  water,  in  a  stone  mortar ;  then  press  out 
the  juice,  and  evaporate  it,  unstrained,  to  a  proper  consistence.) — This  is  a  favourite 

'  Treatise  on  Gout,  3d  edit.  p.  513.  i  Lond   md   Gaz  xii  463. 

J  Haden,  Practical  Observations  on  Colchicum  autumnale,  p.  77. 

4  Observations  on  the  Use  of  Colchicum. 

4  Appendix  to  the  Eighth  Edition  of  the  Pharmntologia. 
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preparation  with  Dr.  Hue,  of  St.  Bartholomew's  Hospital,  in  the  early  stage  of 
acute  rheumatism.     The  dose  is  gr.  j  every  four  hours. 

10.  SICCUS  COLCIHCI;  Preserved  Juice  of  Colchicum. — I  am  informed  that  in  one 
experiment  from  one  cwt.  of  very  fine  cormi  gathered  at  the  end  of  August,  and 
well  bruised  and  pressed,  four  imperial  gallons  and  f  *xij  of  a  light  fawn-coloured 
juice  were  obtained.  This  juice  becomes  darker  coloured  by  exposure  to  the  air. 
After  standing  forty-eight  hours  the  spirit  is  added  to  it.  A  large  quantity  of 
feculent  deposit  is  formed,  and  the  liquor  acquires  a  paler  tint.  The  deposit  by 
boiling  yields  a  coagulum.  Exposure  to  light  appears  to  render  it  somewhat  paler. 
The  smallest  dose  of  succus  colchici  is  five  minims. 

Antidote. — See  Veratrum  album. 

56.  Hermodactylus,  Jiuci  —  Hermodactyl. 

History. — Among  the  later  Greek  and  the  Arabian  physicians,  a  medicine  called  hermo- 
dactyl (ip/xoJaxTuXof,  from  'Eppr,;,  Mercury  or  Hermes;  and  Sax-ruXoj,  a  finger)  was  in  great  repute 
as  a  remedy  for  arthritic  diseases.  It  was  first  mentioned  by  Alexander  of  Tralles,1  who 
flourished  A.  D.  5GO.  Paulus  iEgineta,2  who  lived  A.  D.  650,  Avicenna.3  Serapion,*  and  Mesue,5 
also  speak  of  it.  It  is  deserving  of  especial  notice, rthat,  under  the  name  of  Surugen  or  Hermo- 
dactyl, Serapion  comprehends  the  Ki'hx.ixiv  ar>d  £<^i«e(>ov  of  Dioscorides,  and  the  ip^toJajtruXof  of 
Paulus.  By  some  of  the  old  writers,  hermodactyl  was  called  anirna  articulorum,  or  the  soul  of 
the  joints. 

Natural  History. — The  cormi  brought  from  Oriental  countries  in  modern  times  under  the 
name  of  hermodactyls,  answer  to  the  descriptions  given  of  the  ancient  substance  bearing  this 
name.  1  am,  therefore,  induced  to  believe  them  to  be  identical  with  the  latter.  Their  resem- 
blance to  the  cormi  of  Colchicum  autumnale  leads  me  to  reject  the  notion  of  Matthiolus,  at  one 
time  entertained  by  Linnaeus,6  and  adopted  by  Martius7  and  Fraas,8  that  they  are  produced  by 
Iris  tuberosa.  That  they  are  the  underground  stems  of  some  species  of  colchicum  can  scarcely, 
I  think,  be  doubted  by  any  one  who  carefully  examines  them.  Notwithstanding  the  statements 
of  Mr.  Want9  and  of  Sir  H.  Halford,10  I  cannot  admit  the  assumption  that  hermodactyls  are  the 
cormi  of  Colchicum  autumnale,  though  this  is  the  only  species  of  Colchicum  admitted  into  the 
new  Greek  Pharmacopoeia.  Though  resembling  the  latter  in  several  circumstances,  they  pos- 
sess certain  distinctive  peculiarities.  Some  of  the  most  eminent  pharmacologists  of  Europe 
(e.g.  Guibourt,Goebcl,Gciger,  GeofTroy,  &c.)  also  regard  them  as  distinct.  The  Colchicum  illyri- 
cum,  mentioned  in  many  works  as  yielding  hermodactyl,  is  unknown  to  modern  botanists.  The 
cormus  of  Colchicum  byzanliniun  is  too  large  to  be  confounded  with  hermodactyl.  Colchicum 
turn  lias  been  supposed  by  several  botanists  and  pharmacologists  to  be  the  source  of 
hermodactyl,  but  further  evidence  is  required  to  establish  the  opinion.  This  plant  is  a  native 
of  Sicily,  Crete, Greece,  and  Portugal.  Dr.  Sibthorp"  found  it  on  Helicon,  Parnassus,  and  other 
mountains  of  Greece.  It  is  not  improbable,  I  think,  that  Colchicum  bulbocodiodes  may  yield 
hermodactyl,  which  Dale12  tells  us  is  brought  from  Syria.  Dr.  Lindley  informs  me  that  this 
was  liiimil  by  Colonel  Chesney  near  the  Euphrates,  where  it  was  very  common,  flower- 
ing in  March.  The  cormi  were  nut  brought  over.  Iris  tuberosa  was  not  found  there.  Forskiil13 
found  Colchicum  matUanum  (which  Sprengel,  in  his  Syst.  Teg'.,  regards  as  identical  with  C.  bulbo- 
codiodes)  at  Kurma,  in  Arabia. 

Description — Mesue  says  that  hermodactyl  is  either  long,  like  thefinger,or  round.  Of  the 
round,  he  adds,  there  are  three  kinds — the  white,  the  red,  and  the  black;  the  white  being  the 
best.  C,  I!uiliiu"  considered  that  the  black  and  red  hermodactyl  of  Mesue  and  Serapion  are 
C.  autumnale,  "r,  as  he  terms  it,  "  Colchicum  commune;"  but  the  white  hermodactyl  he  regarded 
tinct  kind,  which  he  calls  "  Colchicum  radice  siccata  alba."  Through  the  kindness  of 
my  friend  Professor  Royle,  I  have  had  the  examination  of  two  kinds  of  hermodactyl,  procured 
by  him  in  tin  i    Northern  India,  brought,  he  thinks,  from  Surat  or  Bombay,  and  pro- 

bably imported  there  from  the  Red  Sea. 

I.  Tatleleu  Hermodactyl;  Soritijan  shceran  (i.  e.  sweet  sorinjan),  Boyle;  Hermodactylus,  Auct. 
nostras  setatis. — In  their  general  form  these  cormi  resemble  those  of  Colchicum  autumnale. 
They  are  flattened,  cordate,  hollowed   otlt  or  grooved  on  one  side,  convex  on  the  other.     At 

1  Lib.  xi. 

i.  lili.  iii.  cap.  78;  also,  Adams's  Translation  for  the  Sydenham  Society,  vol.  i.  p.  G60 ;  and  vol. 
lii.  pp.  1 1 1  and  405. 

1  Lib.  ii.  oap.  359.  4  De  simplicibus,  cap.  191. 

Bonon.  1484,  6  Murray,  App.  Med.  vol.  v.  p.  215. 

1  Pkarmakognosii  .  IS.  8  Syn.  Plant.  Ft.  Classics,  p.  093,  1845. 

•"*'/  t'ltys.  Journal,  vol.  xxxii.  ">  London  Medical  Gazette,  vol.  viii.  p.  318. 

"   I'nid.  R.  Oraea,  ii.  850.  »»  Pharmacologia,  p.  245,  ed.  3tia. 

"  Fl.  jEgypt.  Arab.  p.  77.  "  Pinax,  p.  67,  1(571. 
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their  lower  part  (forming  the  base  of  the  heart)  is  a  mark  or  disk  for  the  insertion  of  the  root 
fibres.     Their  size  varies:  the  specimens  1  have  examined  were  from  £  to  \h  ini 
or  height,  ]  to  l£  inches  in  breadth,  and  about  £  an  inch  in  depth.     They  have 
of  their  coats,  are   externally  dirty  yellow  or  brownish,  internally  white,  easily  broken,  farina. 
ceous,  opaque,  odourless,  tasteless,  or   nearly  so,  and  worm-eaten.     They;'  ly  with 

hermodactyls  furnished  me  by  Professor  Guibourt.    Theyave  readily  distinguished  from  ll 
of  Colchicum  autumnale  by  the  following  characters,  which  are  correctly  stated  by  (.■ 
They  are   not   rugose,  are  white   internally,  are   moderately  hard,  easily  broken,  and    form  a 
whitish  powder;  whereas  the  dried  cormi  of  Colchicum  autumnale  are  rugose,  softer,  and  have 
a  reddish  or  grayish  tint  both  internally  and  externally. 

2.  Bitier  Hermodactyl;  Sorinjan  tulkh  (i.e.  bitter  sorinjan),  Royle.     ?  Bulbs  [cormi]  of 
Colchicum.2    ??  Hermodactylus  rubens  et  niger  (Avicenna  and  Mesue). — The  cormi  of  this  variety 
are  distinguished  from  the  preceding  by  their   bitter  taste,  their   smaller   size,  and   by  having 
externally  a  striped  or  reticulated  appearance.     Their  colour   for   the  most  part  is  dai 
some  specimens  it  is  blackish.     One  cormus  is  ovate-cordate;   1  inch  in  height  or  len; 
an  inch  broad,  and  about  i  of  an  inch  thick,  grooved  or  hollowed  on  one   side,  convex 
other;  of  a  brownish-yellow  colour,  semi-transparent,  has  a  horny  appearance,  and  i- 
by  longitudinal  stripes,  indicating  a  laminated  structure.     A  second  is  opaque,  amylaceous,  reti- 
culated externally,  white  internally,  less  flattened,  and  of  a  remarkable  shape,  the  com 
hollow  side  of  the  cormus  being  continued  half  an  inch  below  the  mark  for  the  attacl 
the  root  fibres.     The  other  cormi  are  of  the  size  and  shape  of  a  large  orange  pip,  but  I 
or  grooved  on  one  side;  some  of  them  are  worm-eaten,  and  one  is   blackish-brown  exi 

Composition. — Lecanu3  analyzed  hermodactyls  (the  tasteless  variety),  and  obtained  the 
following  results  :  Starch  (forming  the  principal  constituent  of  the  hermodactyl),  fatty  mutter 
yellow  colouring  matter,  gum,  supermalates  of  lime  and  potash,  and  chloride  of  potassium. 

Is  the  absence  of  veratria  or  colchicina  to  be  ascribed  to  the  cormi  having  undergone  decom- 
position by  keeping?     No  inulin  was  detected. 

Chemical  Characteristics. — Both  the  tasteless  and  bitter  hermodactyls  are  blackened  by 
tincture  of  iodine,  showing  the  presence  of  starch.  A  cold  decoction  of  the  bitter  variety  pro- 
duced an  intense  blue  precipitate  (iodide  of  starch)  with  a  solution  of  iodine.  Tincture  of  galls 
and  solutions  of  protonitrate  of  mercury,  and  of  diacetate  of  lead,  caused  a  cloudiness  in  tlie 
cold  decoction. 

Effects  and  Uses. — No  modern  experiments  have  been  made  to  determine  the  activity  of 
hermodactyl.  The  tasteless  variety  is  probably  inert,  or  nearly  so;  but  the  bitter  variety,!  sus- 
pect, possesses  some  activity.  Is  its  operation  analogous  to  that  of  the  cormus  of  Colchicum 
autumnale? 

Speaking  of  the  treatment  of  gout  and  arthritis,  Paulus  says  :  "  Some,  in  the  paroxysms  of  all 
arthritic  diseases,  have  recourse  to  purging  with  hermodactylus;  but  it  is  to  be  remarked  that 
the  hermodactylus  is  bad  for  the  stomach,  producing  nausea  and  anorexia,  and  ought,  therefore. 
to  be  used  only  in  the  case  of  those  who  are  pressed  by  urgent  business,  for  it  removes  rheu- 
matism speedily,  and  after  two  days  at  most,  so  that  they  are  enabled  to  resume  their  accustomed 
employment. '•* 

57.  VERATRUM  ALBUM,  z;«n- WHITE  HELLEBORE. 

Sex.  Syst.  Polygamia,  Moncecia. 
(Rhizoma,  L.— Rhizoma,  E.) 

History. — This  is,  I  think,  the  hxi^oc  uvxbc  of  Dioscorides  (lib.  iv.  cap.  150), 
and  probably,  therefore,  of  other  ancient  writers,  as  Hippocrates  and  Thcophrastus. 
On  this  point,  however,  considerable  difference  of  opinion  has  existed.  Schulze,3 
while  he  acknowledges  the  great  similitude  between  Veratrum  album,  Linn,  and 
the  white  hellebore  of  Dioscorides,  is  of  opinion  that  the  true  hellebore  (both  white 
and  black)  of  Theophrastus  is  wholly  lost.  And  Dr.  Sibthorp,6  who  found  botli 
V.  album  and  V.  nigrum  in  Greece/  regards  Digitalis  ferruginea  as  the  white  helle- 
bore of  Dioscorides — an  opinion  from  which  Sir  J.  Smith,  the  editor  of  the  Prodro- 
mus,  expresses  his  dissent.8     The  term  veratrum  is  said  by  Lemery  to  be  derived 

1  Trait,  de  Mat.  Med.  t   ii.  p.  79.  a  Goebel,  Pharm.  Waarenk.  p.  271. 

3  Journ.  de  Pharm.  xi.  3oU. 

4  Adams's  Translation,  vol.  i.  p.  660,  Sydenham  Society's  edition. 

J  Diss,  inang.  sist.  Toxicol.  Veterum,  Halte.  17S8.  e  pT0(i_  pi_  Graces   i   439 

Neither  Fraas,  nor  any  other  botanists,  whose  collections  in  Greece  he  examined,  found  either  of  the 
above-mentioned  species  of  veratrum. 

8  For  some  interesting  information  respecting  the  ancient  hellebore,  consult  Dierbach,  Arzneimitlel.d. 
Hippocrates,  p.  107. 
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from  verc  afnnn  (truly  Hack),  in  reference  to  the  colour  of  the  rhizome;  but  this 
etymology  is  improbable. 

Botany. — Gen. Char. — Flowers  polygamous.  Perianth  six-parted;  segments 
broad,  concave,  imbricating,  nearly  equal,  striated,  not  excavated  at  the  base. 
Stamens  six,  equal,  inserted  into  the  base  of  the  segments  ;  filaments  subulate ; 
anthers  n  niform,  with  confluent  .cells.  Ovary  with  three  divaricating  stiymas. 
tie  three-horned,  separating  into  three  many-seeded  follicles.  Seeds  com- 
pressed, winged  at  the  apex.     (Lindley.) 

Sp.  Char.— Panicle  decompound.  Brads  equalling  the  flowers.  Pedicels  pube- 
scent. S'yments  of  the  perianth  somewhat  erect  and  obtuse,  serrulate.  Leaves 
ovate-oblong,  plaited.     (Sprenyd.) 

Root  composed  of  numerous  fleshy  brownish-white  fibres,  arising  from  a  perennial, 
cylindrical,  fleshy,  subterraneous  stem  or  rhizome,  which  is  brown  externally, 
brownish-white  internally,  and  is  placed  obliquely  in  the  earth.  Stem  one  to  four 
feet  high.     The  plant  flowers  from  June  to  August. 

Two  varieties  (by  some  considered  distinct  species) 
are  included  here  : — 

a.  albifiorum  (V.  album,  Bernh.)  wilh  decompound  raceme 
and  white  flowers. 

8.  viridiflorwm  (V.  Lobelianum,  Bernh.)  with  compound 
raceme  and  greenish  flowers. 

Hab. — Mountainous  regions  of  Europe.  Abounds 
in  the  Alps  and  Pyrenees. 

Description. — The  rhizome  or  cormus  (radix 
veratri,  offic,  radix  heUebori  albi)  is  single-,  double-, 
or  many-headed,  having  the  form  of  a  cylinder,  or, 
more  frequently,  of  a  truncated  cone.  It  is  from  two 
to  four  inches  long,  and  about  one  inch  in  diameter, 
rough,  wrinkled,  grayish,  or  blackish-brown  externally, 
whitish  internally.  Portions  of  the  root  fibres  are 
usually  attached  to  it,  as  well  as  some  soft,  fine  hair- 
like  fibres.  At  the  upper  extremity  of  the  rhizome 
we  frequently  observe  the  cut  edges  of  numerous  con- 
centric, woody,  or  membranous  scales:  they  are  por- 
tions of  the  dried  leaf-sheaths.  When  cut  transversely, 
the  rhizome  presents  a  large  central  portion  (fre- 
quently culled  medulla),  which  varies  in  its  qualities; 

being  woody,  farinaceous,  or  spongy,  in  different  specimens.  This  is  separated  by 
a  brown  fine  undulating  line  from  a  thick  woody  ring,  in  which  the  root  fibres  take 
their  origin.  On  the  outside  of  this  is  a  narrow  but  compact  brown  epidermoid 
coat.  The  odour  of  the  dried  rhizome  is  feeble ;  the  taste  is  at  first  bitter,  then 
acrid.     By  keeping,  the  rhizome  is  apt  to  become  mouldy. 

The  rhizome  of  Vcralrum  viride  is  used  in  die  United  States  as  a  substitute  for  that  of  Vera- 
irum  album  (^ee  p.  ISO). 

Composition. — White  hellebore  rhizome  was  analyzed  in"  1820  by  MM.  Pelle- 
tier  and  Caventou,1  who  obtained  the  following  results  :  Fatty  matter  (composed  of 
ol<  i  ,  and  a  volatile  [cevadic  ?]  acid),  supergallate  of  vcratria,  yellow  col- 

ouring  matter,  starch,  ligneous  matt  r,  and  gum.  The  ashes  contained  mnch  phos- 
phate  and  carbonate  of  lime,  carbonate  of  potash,  and  some  traces  of  silica  and 
sulphate,  of  lime,  hut  no  chloride.?.  They  could  not  obtain  the  volatile  [cevadic?] 
acid  in  a  crystalline  form. 

1.  Ykuatima.     (See  p.  190). 

Jbrtih  (so  railed  IV, mi  Jtrva,  the  Spanish  name   for  a  poison  obtained  from  the  root  of 
white  hellebore)  f  Barytin. — A  white  crystalline,  fusible,  and  inflammable  substance,  discovered 


Veratrum  album,  Linn.  var. 
albiflwum. 


'  Journ.  de  rharm.  vol.  vi.  p.  303. 


a  Bauhin's  Pinaz,  p.  1S6. 
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by  Simon.1  It  is  soluble  in  alcohol,  but  not  in  water.  With  noetic  and  phosphoric  acids  it 
yields  readily  soluble  salts;  but,  on  the  contrary,  with  sulphuric,  nitric,  and  hydrochloric  acids, 
it  forms  difficultly  soluble  compounds2  On  account  of  its  resembling  baryta  in  being  precipe 
able  from  its  solution  in  acetic  acid  by  sulphuric  acid,  it  was  called  at  first  barylin.  Its  com- 
position, according  to  Will,  is  C60H'5N2O5. 

Chemical  Characteristics. — A  decoction  of  the  rhizome  undergoes,  on  the 
addition  of  a  solution  of  gelatin,  no  change,  showing  the  absence  of  tannic  acid; 
but  with  the  sesquichloride  of  iron,  it  becomes  olive  green  (gallate?  of  iron).  With 
tincture  of  galls,  it  became  slightly  turbid  (tannates  of  veratria  and  starch).  With 
acetate  and  diacetate  of  lead,  and  protonitrate  of  mercury,  it  formed  _  copious  pre- 
cipitates. Oil  of  vitriol  reddens  the  concentrated  decoction,  owing  to  its  action  on 
the  veratria.  The  rhizome  left  after  the  decoction  had  been  prepared  from  it, 
becomes,  on  the  addition  of  a  solution  of  iodine,  black  (iodide  of  starch). 

Physiological  Effects,     o.   On  Vegetables. — Not  ascertained. 

j3.  On  Animals  generally. — "The  best  account  of  its  effects  is  contained  in  a 
thesis  by  Dr.  Schabel,  published  at  Tubingen,  in  1817.  Collecting  together  the 
experiments  previously  made  by  Wepfer,  Courten,  Viborg,  and  Orfila,  and  adding 
a  number  of  excellent  experiments  of  his  own,  he  infers  that  it  is  poisonous  to  ani- 
mals of  all  classes — horses,  dogs,  cats,  rabbits,  jackdaws,  starlings,  frogs,  snails,  and 
flies  ;  that  it  acts  in  whatever  way  it  is  introduced  into  the  system — by  the  stomach, 
windpipe,  nostrils,  pleural  membrane  of  the  chest,  on  external  wounds,  or  the  veins; 
that  it  produces  in  every  instance  symptoms  of  irritation  in  the  alimentary  canal, 
and  injury  of  the  nervous  system;  and  that  it  is  very  active,  three  grains  of  the 
extract  applied  to  the  nostrils  of  a  cat  having  killed  it  in  sixteen  hours."3 

y.  On  Man. — Its  local  action  is  that  of  a  powerful  acrid.  Applied  to  the 
Schneiderian  membrane,  it  excites  violent  sneezing.  Epistaxis  even  is  said  to  have 
been  induced  by  it.  Its  operation,  when  swallowed  or  placed  in  contact  with  the 
skin,  is  also  that  of  an  energetic  irritant. 

Its  remote  action  is  on  the  secretory  apparatus,  the  stomach  and  intestines,  and 
the  nervous  system.  In  small  and  repealed  doses,  it  promotes  secretion  from  the 
mucous  surfaces,  the  salivary  glands,  the  kidneys,  and  the  uterus,  and  increases  the 
cutaneous  exhalation.4  In  larger  doses,  it  causes  vomiting,  purging,  pain  in  the 
abdomen,  tenesmus,  and  occasionally  bloody  evacuations,  and  great  prostration  of 
strength.  In  some  instances,  a  few  grains  even  have  had  these  effects.  Schabel 
says  there  is  no  substance  which  so  certainly  and  promptly  provokes  vomiting;  and 
Horn5  employed  it  as  a  sure  emetic.  In  addition  to  the  local  action  which  it  ex- 
ercises, when  swallowed,  on  the  stomach  and  intestines,  it  possesses  a  specific  power 
of  influencing  these  viscera  :  for  Etmuller6  has  seen  violent  vomiting;  result  from 
the  application  of  the  rhizome  to  the  abdomen ;  and  Schroder7  observed  the  same 
occurrence  where  the  rhizome  was  used  as  a  suppository.  In  excessi 
operates  as  a  narcotico-acrid  poison,  producing  gastro-intestinal  inflammation  and 
an  affection  of  the  nervous  system.  The  symptoms  are  violent  vomiting  and  purg- 
ing (sometimes  of  blood),  tenesmus,  burning  sensation  of  the  mouth,  throat, 
oesophagus,  stomach,  and  intestines,  constriction  of  the  throat,  with  a  sense  of 
strangulation,  griping  pain  in  the  bowels,  small,  and,  in  some  cases,  almost  imper- 
ceptible pulse,  faintness,  cold  sweats,  tremblings,  giddiness,  blindness,  dilated  pupil*, 
loss  of  voice,  convulsions,  and  insensibility,  terminating  in  death.  A  cutaneous 
eruption  has,  in  some  instances,  followed  the  use  of  white  hellebore. 

I  am  indebted  to  Dr.  Wm.  Rayner,  of  Stockport,  for  notes  of  three  cases  of  poisoning  by  in- 
fusion of  white  hellebore.  The  symptoms  resembled  those  just  mentioned,  except  that  there 
was  no  purging.     All  three  cases  rapidly  recovered. 

'  PoggendorfPs  Annalen,  xli.  569;  and  Pharmaceutisch.es  Central  Blatt  fur  1S37.  S.  101. 
a  Pharm.  Central  Blatt'fur  1837,S.753;  also,  Berlinisches  Jahrb.  fur  d.  Pharnx.  Bd.  xxxiii.  S.  393 ; 
and  Lond.  and  Edinb.  Phil.  Mag.  vol.  xii.  p.  29. 
3  Christison's  Treatise  on  Poisons,  3d  edit.  p.  790.  4  Greding  Sammll.  med.  Schrift.  Th.  1,  S.  179. 

»  Archiv.  I!,  x.  II.  1,  S.  161.  6  Opera  omnia,  torn.  ii.  pt.  ii.  p.  144. 

1  Orfila.  Toxicol.  Gin. 
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Hutchinson1  remarked  that,  when  death  did  not  occur,  palpitation  and  intermit- 
ting pulse,  besides  dyspeptic  and  nervous  symptoms,  remained  for  some  time. 

These  effects  were  not  observed  in  Dr.  Kayner's  cases. 

In  its  action  on  the  system,  Veratrum  album  is  more  closely  related  to  cebadilla 
and  meadow  saffron  than  to  any  other  medicinal  agents.  It  is  more  acrid  and  less 
stupefying  than  Helleborus  niger,  with  which  it  has  been  so  frequently  compared 
both  by  ancients  and  moderns.  Orfila2  ascertained,  by  experiment  on  animals,  that 
it  is  more  active  as  a  poison  than  the  last-mentioned  substance.  It  exercises  no 
known  chemical  influence  over  the  tissues  by  which  it  is  distinguished  from  the 
mineral  irritants,  as  baryta  and  emetic  tartar,  with  which  Schabel  compared  it. 

Uses. — It  is  but  rarely  employed,  principally  on  account  of  the  alleged  uncer- 
tainty of  its  operation.  But,  from  the  few  trials  which  I  have  made  with  it,  I 
suspect  this  uncertainty  is  much  exaggerated,  and  is  principally  referable  to  the 
varying  lengths  of  time  which  the  rhizome  has  been  kept  after  its  removal 
from  the  earth,  for,  like  colchicum,  it  deteriorates  by  keeping.  The  following  are 
the  principal  cases  in  which  it  has  been  employed  : — 

1.  In  affections  of  the  nervous  system,  as  melancholia,  mania,  and  epilepsy.3  As 
an  emetic,  purgative,  and  promoter  of  the  secretions  generally,  we  can  easily  under- 
stand that  it  may  prove  occasionally  beneficial. 

2.  In  chronic  skin  diseases,  as  herpes,  Dr.  C.  Smyth4  gave  the  tincture  internally 
with  benefit.  As  external  applications,  the  decoction  and  ointment  are  used  in 
scabies  (hence  the  Germans  call  the  rhizome  Kratzwurzel,  i.  e.  itch-root),  tinea 
capitis,  &c. ;  but  their  use  is  not  quite  free  from  danger. 

3.  In  gout,  it  was  given  in  combination  with  opium,  by  Mr.  Moore,5  as  a  substi- 
tute for,  or  in  imitation  of,  the  Eau  Midicinah.  The  dose,  in  a  paroxysm  of  gout, 
was  from  forty  minims  to  two  drachms  of  a  mixture  composed  of  three  parts  of 

Yin.  Ycratrl  albi  and  one  part  of  liquid  laudanum. 

4.  In  amaurosis  and  chronic  affections  of  the  brain  occurring  in  torpid  habits,  it 
is  employed  as  an  crrhine  or  sternutatory  (hence  its  German  name,  Niesswurzel, 
i.  e.  sneeze-root).  It  is  usually  diluted  with  some  mild  powder.  The  German 
snuff  called  Schneeberger  is  said  to  contain  it. 

5.  To  destroy  pediculi,  the  decoction  is  used  as  a  wash. 
(>.  As  an  emetic,  it  was  employed  by  Horn. 

Administration. — The  following  are  the  principal  modes  of  exhibition: — 

1.  PI'LVIS  YERATBI ;  White  Hellebore  Powder.— The  dose  of  this  at  the  commence- 
ment should  not  exceed  one  or  two  grains.  This  quantity  will  sometimes  occasion 
nausea  and  vomiting;  but  Greding  found  that  in  some  cases  eight  grains,  and,  in  a 
few  instances,  a  scruple  of  the  bark  of  the  rhizome  in  powder  were  required  to  ex- 
cite vomiting.  As  an  crrhine,  not  more  than  two  or  three  grains,  mixed  with  eight 
or  ten  of  some  mild  powder  (as  starch,  liquorice,  Florentine  orris,  or  lavender) 
should  be  employed  at  one  time.  It  is  a  constituent  of  the  Uhguentwm  Sulphuris 
compositum  (see  vol.  i.  p.  3C0). 

I  ll\m  VERATM,  L.;  Tlnctura  Ycratrl  albl ;  Tincture  of  White  Hellebore.— 
|  White  Hellebore,  sliced,  gviij ;  Sherry  Wine  Oij.  Macerate  for  seven  days,  and 
strain.) — As  a  substitute  for  colchicum  in  gout  and  rheumatism,  the  dose  is  ten 
minims  twice  or  thrice  daily.  This  quantity  is  to  be  gradually  increased.  A  full 
dose  acts  as  an  emetic  and  cathartic. 

i.  DECOCTDffl  FERATM,  Ph.  L.  183G;  Decoction  of  White  Hellebore.— (White 
Hellebore,  bruised,  3x ;  Distilled  Water  Oij;  Rectified  Spirit  fgiij.  Boil  the 
hellebore  in  the  water  down  to  a  pint,  and  when  it  is  cooled,  add  the  spirit.) — This 
preparation  is  only  used  as  an  external  application  in  skin  diseases  (scabies,  lepra, 

1  Bohwartze'l  Pharm.  Tab.  2te  Ausg.  2  Toxicol.  Gin. 

-1  Greding,  S&mmtl.  m,  dix.  Schri/ten.  T.  1,  S.  179.  «  Med.  Communications,  vol.  i.  p.  207 

•  Two  Letters  to  Dr.  Jones,  1611. 
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tinea  capitis,  &c),  and  to  destroy  pcdiculi.  When  the  skin  is  very  irritable,  the 
decoction  will  sometimes  require  dilution.  If  the  surface  to  which  it  is  applied  be 
denuded,  absorption  of  the  veratria  may  occur,  and  constitutional  symptoms  be 
thereby  induced;  hence  it  is  a  dangerous  application,  especially  to  children. 

4.  nGUENTDI  YERATRI,  Ph.  L.  1836  [Ungumtum  Veratri  albi,TJ.S.~\;  Oi 
of  W!  ore. — (White  Hellebore,  powdered,  gij  ;  Lard  syiij ;  Oil  of  ! 

rrhxx.     Mix.) — This  ointment  is  used  in  the  treatment  of  the  itch  as  a  substitute 
for  the  disagreeable,  though  far  more  effective,  sulphur  ointment.     Like  the  decoc- 
tion, there  is  danger  of  the  absorption  of  the  active  principle  of  the  rhizome  wheu 
the  ointment  is  applied  to  raw  surfaces;    it  is,  therefore,  an  unfit  rem 
children. 

Antidotes. — Astringent  solutions  have  been  recommended;  and  in  on 
which  fell  under  my  notice,  infusion  of  nutgalls  seemed  to  give  relief.  The  supposed 
benefit  has  been  referred  to  the  union  of  tannic  acid  with  veratria,  by  which  the 
solubility  and  activity  of  the  latter  are  diminished ;  but  Schabel1  found  that  three 
drachms  of  a  tincture  of  white  hellebore,  given  with  infusion  of  galls,  to  a  cat,  provi  1 
fatal  in  twenty  minutes.  Hahnemann  recommends  coffee,  both  as  a  drink  and  is 
clyster.  Demulcent  liquids,  and,  in  some  cases,  opiates,  may  be  useful.  The  other 
parts  of  the  treatment  must  be  conducted  on  general  principles.  Stimulants  will 
be  usually  required  on  account  of  the  failure  of  the  heart's  action. 

58.  Veratrum  viride,  Wdid.— American  Hellebore. 

Sex.  Sysl.  Polygamia.  Moncecia. 
(Ilhizoma  ) 

[The  Vehatrdm  Vitiihe,  U.  S.  {Secondary  List),  is  known  in  the  United  Slates  as  American 
Hedebore,  Swamp  Hellebore,  Indian  Poke,  and  Itch  Weed.  It  has  a  perennial,  thick,  fleshy  root, 
tunicated  at  top,  the  lower  part  solid  and  sending  off"  numerous  while  or  light-yellow  rad i • 
cles.  The  stem  is  annual,  from  two  to  three  feet  high,  pubescent.  Leaves  at  base  six  inches 
to  a  foot  long,  broad,  oval,  nerved,  acuminate,  of  a  deep  green  colour,  and  pubescent;  those  on 
the  stem  narrower,  and,  at  the  summit,  bractea;form.  Flowers  in  panicles,  terminal,  and  of  a 
greenish-yellow  tint.  The  calex  is  wanting;  petals  six,  stamens  six,  pistil  a  rudiment  (H'i/Wf- 
now).     Germs  three,  when  not  rudimentary,  on  the  lower  portion  of  the  panicle. 

The  plant  is  found  in  many  parts  of  the  United  States,  from  Canada  to  Carolina,  in! 
damp  places  in  the  neighbourhood  of  streams  and  meadows.     It  appears  early  in  March. 

The  whole  plant  has  an  acrid  and  burning  taste;  the  root  only  is  officinal.  This,  when  dried. 
consists  of  a  somewhat  tunicated  top,  with  a  thick  hard  base,  and  numerous  radicles  attached  to 
it.  The  odour,  disagreeable  in  the  recent  state,  is  lost  by  drying.  The  taste  is  at  first  s 
then  bitter,  followed  by  an  acrid  burning  sensation  in  the  mouth,  which  lasts  for  some  hours 
after  it  has  been  chewed.  When  powdered,  it  acts  as  a  sternutatory.  For  the  composition  of 
this  root,  we  are  indebted  to  Mr.  Henry  Worthington  {American  Journal  of  Pharmacy,  vol.  x.  ]>■ 
97),  who  found  it  to  contain  gum,  starch,  sugar,  bitter  extractive,  fixed  oily  matter,  colouring  matter, 
gallic  acid, an  alkaloid  strBSTAWCE  identical  with  veratria,  lignin,  and  salts  of  lime,  and  potaim. 
With  regard  to  the  alkaloid  substance,  he  describes  it  as  "nearly  insoluble  in  water,  more  soluble 
in  ether,  and  entirely  soluble  in  absolute  alcohol.  When  exposed  to  flame,  it  first  melts,  then 
swells  up,  and  burns  without  residue.  It  produces  a  burning  acrid  sensation  in  the  mouth, 
which  lasts  for  several  hours.  It  acts  powerfully  as  a  sternutatory,  producing  violent  sneezing, 
which  lasts  for  half  an  hour  after  it  has  been  applied  to  the  nose.1'  "In  its  chemical  relations, 
the  analogy  is  carried  out  by  not  being  changed  to  a  red  colour  by  the  action  of  nitric  acid,  and 
from  its  forming  salts  with  the  acids,  none  of  which  are  crystallizable  but  the  sulphate,  tartrate, 
and  oxalate." 

That  the  framers  of  the  United  States  Pharmacopoeia  have  done  well  in  the  introduction  of 
this  article,  is  shown  by  the  testimony  in  its  favour  as  a  potent  medicine.  Dr.  Osg 
Journ.  of  Pharm.,  vol.  vii.  p.  202),  and  Dr.  Ware  (Bigelow's  Med.  Bot.  vol.  ii.  pp.  127,  132),be« 
each  instituted  a  course  of  experiments  to  test  its  remedial  powers.  The  first  found  it  an 
emetic;  and  the  second  met  with  a  case  where  this  effect  on  the  stomach  was  produced  by  the 
application  of  the  ointment  to  an  ulcer  on  the  leg.  Mr.  Worthington  submitted  himself  to  the 
test  of  its  powers.  He  took  the  fourth  of  a  grain  of  the  Alcoholic  Extract,  which  caused  an  acrid 
burning  sensation  in  the  mouth,  and  communicated  to  the  throat  and  fauces  a  sense  of  dryness 
and  heat,  which  finally  reached  the  stomach.     In  the  course  of  about  an  hour,  this  dryness  and 

1  Quoted  in  Brandt  and  Ratzburg's  Giftgewachse,  Abt.  1,  S.  28. 
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barning  sensation  in  the  throat  and  stomach  became  intense,  and  a  disposition  to  hiccough  was 
which  soon  commenced,  gradually  increasing  in  frequency  until  it  reached  fifteen  or 
twenty  times  per  minute.  This  was  attended  with  some  sickness  and  retching  until  vomiting 
took  place.  This  was  violent,  and  seemed  to  come  on  about  every  ten  or  fifteen  minutes  for 
the  space  of  an  hour.  During  this  time,  dizziness  and  tremor  were  created,  which  passed  off 
with  the  effect  of  the  dose.  With  the  hiccough  there  was  a  copious  secretion  of  saliva  and  dis- 
charge of  muens  from  the  stomach  and  nose.  During  the  action  of  this  dose,  the  pulse  was 
i.d  so  as  to  be  scarcely  perceptible,  and  reduced  from  sixty-eight  to  fifty-two  pulsations 
per  minute.     (Op.  cil.) 

The  experiment  just  detailed  was  repeated  three  times,  and  in  neither  was  there  a  disposition 
to  catharsis.  The  effects  are  those  of  an  acro-narcotic,  and  not  one  of  the  least  potent  of  this 
class  of  remedies.  The  uses  and  mode  of  administration  are  similar  to  those  of  the  While 
Hellebore.  In  gout  and  rheumatism,  the  medical  gentlemen  before  mentioned  speak  in  its 
favour.     A  knowledge  of  it  is  stated  to  be  possessed  by  the  North  American  Indians.— J.  C] 

59.  Veratrum  Sabadilla,  Retz. 

Sex.  Sijst.  Polygamia,  Monoccia. 
(Semina.) 
A  native  of  Mexico  and  the  Antilles.     Its  leaves  are  radical,  oval-oblong,  obtuse,  ribbed.    Its 
stem  is  almost  leafless.     The  panicle  is  nearly  simple.     The  flowers  have  short  pedicels,  and 
are  nodding. 

Its  fruit  and  seeds  arc  said  to  be  brought  from  the  Antilles,  under  the  name  of  cebadilla 
(semina  subudilla caribeca),  but  I  have  never  met  with  thorn. 


Fig.  220. 


60.  ASAGRiEA  OFFICINALIS,  Zmtf.-SPIKE-FLOWERED 

ASAGRiEA. 

Sex.  Syst.  Hexandria,  Trjgynia. 

(Alkali  e  semine  comparatum,  L. — Sabadilla;   Fruit  of  Veratrum  Sabadilla' of  Helonias  officinalis,  and 

probably  of  other  Melanthaceee,  E.) 

Synonymes. — Veratrum  officinale,  Schlecht ;  Helonias  officinalis,  Don. 

History. — This  plant  was  described  by  Schlechtendahl,3  afterwards  by  Mr.  Don,3 
and  subsequently  by  Dr.  Lindley.4  The  seeds  were  known  to  Monardes  in  1573. 
They  were  called  sabadilla,  or  cevadilla,  or,  more  properly,  cebadilla  (from  the 
Spanish  cebada,  barley),  on  account  of  the  supposed  resemblance  of  the  inflorescence 
of  the  plant  to  that  of  hordenm. 

Botany.  Gen.  Char. — Flowers  polygamous,  racemose, 
naked.  Perianth  six-partite ;  segments  linear,  veinless,  al- 
most equal,  with  a  nectariferous  excavation  at  the  base, 
equal  to  the  stamens.  Stamens  alternately  shorter;  anthers 
cordate,  as  if  unilocular,  after  dehiscence  shield-shaped. 
Ovaries  three,  quite  simple,  attenuated  into  an  obscure 
stigma.  Follicles  three,  acuminate,  papery;  seeds  scimitar- 
•d,  corrugated,  winged.  Bulbous  herbs,  with  grass-like 
leaves,  and  .small,  pale,  densely-raceiued  flowers.  (Lindley.) 

Sp.  Char.— The  only  species  known. 

Leaves  linear,  acuminate,  subcarinate,  roughish  at  the 
margin,  four  feet  long,  and  three  lines  broad.  Scape  round, 
about  Bix  feet  high.  Raceme,  a  foot  and  a  half  long,  very 
dense,  very  straight,  spiciform.  Flowers  white,  with  a  bractea 
at  the  bai  e.     Anthers  yellow. 

Bab. — Eastern  side  of  the  Mexican  Andes,  near  Bar- 
ranca de  Tioselo  (Schiede).  Neighbourhood  of  Vera  Cruz 
( Hartweg). 

Description. — The  cabadilla,  cevadilla,  or  sabadilla  of 

the  Bhops  (sabadilla;  semina  sabadilla  mexicanx),  comes 

from  Vera  Crua  and   Mexico.     It  consists  of  the  follicles 

Qtaining  seeds,  others  empty),  loose  seeds,  stalks, 


Asagraa  officinalis. 

a.  Fruit-bearing  stem. 
6.  Root,  bulb,  and  leaves. 


1  Ed.  V  io  Vhil.  Journ.  Oct.  1839. 


-  Linnea,  vi.  45. 

4  Bot.  Reg.  June,  1839. 
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and  abortive  flowers  of  the  Asagraea  officinalis,  and  perhaps  of  Veratrum  Sabadilh 
also. 

The  follicles,  commonly  termed  capsules,  rarely  exceed,  or  even  equal,  half  an 
inch  in  length,  and  are  about  one  line  or  a  line  and  a  half  in  diameter.  They 
are  ovate-oblong,  acuminate.  Their  colour  is  pale  yellowish-brown,  or  reddish- 
gray.  The  coat  of  each  is  thin,  dry,  and  of  a  papery  consistence.  Each  fruit  is 
composed  of  three  follicles  mutually  adherent  towards  the  base,  open  at  the  superior 
and  internal  part.  The  receptacle,  fruitstalk,  and  the  remains  of  the  dried  and 
withered  calyx,  are  usually  present  in  the  cebadilla  of  the  shops.  Seldom  more 
than  one  or  two,  though  sometimes  three,  seeds  are  found  in  each  follicle. 

The  seeds  are  two  or  three  lines  long,  scimitar-shaped,  pointed,  blackish-brown, 
shiny,  wrinkled  or  corrugated,  slightly  winged.  Internally,  they  are  whitish  or 
horny.  Embryo  straight/next  the  hilum,  lodged  in  fleshy  albumen.  They  have 
little  odour,  but  a  bitter,  acrid,  persistent  taste. 

Composition. — Two  analyses  of  cebadilla  have  been  made  about  the  same  time 
(1819);  one  by  Meissner;1  and  a  second  by  Pelletier  and  Caventou.2  The  follow- 
ing are  the  results : — 


Mkissnke's  Analysis. 

Fatty  matter  (olein  and  stearin) 24.63 

Wax  (myricin) 0.10 

Sabadillin  (veratria) 0.58 

Resin  (soluble  in  ether) 1.45 

Hard  resin  (insoluble  in  ether) 8.45 

Bitter  extractive  with  the  acid  which  is  united  ?  5  97 

to  the  sabadillin J 

Sweet  extractive 0.65 

Extractive  separable  by  alkalis 24.11 

Gum 4.90 

Vegetable  jelly  (phyteumacolla)  with  chlo-  1 
ride  of  potassium  and  vegetable  salts   of>    1.11 

potash ) 

Oxalate  of  lime  combined  with  bassorin  ...      1 .06 

Lignin 20.56 

Water 0  10 


Cebadilla 100.00 

The  ashes  contained  oxide  of  copper. 


Pelletier  and  Caventou's  Analysis. 

(  Olein. 
Fatty  matter  composed  of      }  Stearin. 

(  Cevadic  acid. 
Wax. 

Supevgallate  of  veratria. 
Yellow  colouring  matter. 
Starch. 
Lignin. 
Gum. 

I  Carbonate  of  potash. 
"  lime. 

Phosphate  lime. 
Chloride  potassium. 
Silica. 


Cebadilla. 


1.  Cevadic  or  Sabadillic  Acid. — This  is  a  crystalline,  fusible,  volatile,  fatty  acid,  having 
an  odour  analogous  to  butyric  acid.  It  is  soluble  in  water,  alcohol,  and  ether.  It  is  obtained  by 
the  saponification  of  the  oil  of  cebadilla  (fatty  matter).  Ccvadate  of  ammonia  causes  a  white 
precipitate  with  the  persalts  of  iron.     The  composition  of  this  acid  is  unknown. 

0(7  of  cebadilla  given  me  by  Mr.  Morson  is  green,  lighter  than  water,  and  has  a  faint,  some- 
what rancid  taste. 

2.  Vkbatric  Acti),  of  Merck.3 — This  is  a  crystalline,  fusible,  volatile  acid,  soluble  in  alcohol, 
slightly  so  in  water,  but  insoluble  in  ether.     According  to  Schroetter,  it  consists  of  Cl3H90"4-aq. 

3.  Resins. — The  two  resins  found  by  Meissuer,  but  overlooked  by  Pelletier  and  Caventou, 
are  probably  endowed  with  activity. 

Concrbe  obtained  from  cebadilla  seeds,  sabadillina,hclonin  or  resin  of  veratria,  and  gum  resin  of 
sabadilUna. 

a.  SabadilUna  is  a  white  crystalline  solid,  possessing  alkaline  properties,  being  soluble  in 
boiling  water  and  in  alcohol,  but  not  in  ether.  In  the  fused  state  it  consists  of  C2oH,8NO}.  It 
forms  with  acids  crystal lizable  salts.  It  is  said,  by  Simon,4  to  be  merely  a  compound  of  resinate 
of  soda  and  resinate  of  veratria.     Dr.  Turnbull  found  it  inferior  in  activity  to  veratria. 

B-  Helonin  or  resin  of  veratria  (veratrin,  Couerbe;  pseudo-veratria)  is  a  brown  solid,  fusible  at 
305°.  Insoluble  in  ether  (by  which  it  is  distinguished  from  veratria),  and  in  water.  It  com- 
bines with  acids;  but  neither  saturates  them,  nor  forms  with  them  any  crystallizable  salts.  It 
consists  of  CuH9N03.     Its  action  on  the  animal  economy  has  not  been  determined. 

y.  Gum-resin  of  sabadilUna  (resinigomme,  Uouerbe  ;  monohydrate  of  sabadilUna,  Alter.)  is  a  red- 
dish solid,  soluble  in  water  and  alcohol,  but  slightly  so  in  ether.  It  saturates  acids, but  does  not 
form  crystalline  compounds  with  them.  Alkalies  throw  it  down  from  its  saline  combinations. 
It  consists  of  C2oHl4N06.  Hence  it  differs  from  anhydrous  sabaddlina  in  containing  an  atom 
more  water.     Furthermore,  it  is  distinguished  from  this  alkali  in  not  being  crystallizable. 

4.  Verathia. — (See  p.  190.) 


1  Schweigger's  Journ.f.  Chem  xxxi.  187. 

»  Pharmaceutisches  Central- Blatt  fur  1639,  S.  235. 


3  Journ.  de  Pharm.  vi.  '133. 

4  Berl.  Jahrb.  Bd.  xxxix.  S.  393. 
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CnEMiCAL  Characteristics. — The  brownish-coloured  decoction  of  cebadilla 
reddens  litmus,  owing  to  the  presence  of  free  acid.  Sesquichloride  of  iron  deepens 
the  colour  of  the  decoction,  and  causes  an  olive  brown  precipitate.  Alkalies  deepen, 
whilst  acids  diminish,  the  colour  of  the  decoction  (by  their  action  on  the  yellow 
colouring  matter,  PeUetier).  Acetate  and  diacetate  of  lead,  protonitrate  of  mercury, 
and  sulphate  of  copper,  form  precipitates  in  the  decoction.  Oxalate  of  ammonia 
renders  it  turbid  (oxalate  of  lime).  Nitrate  of  silver  forms  a  coloured  precipitate, 
which  is,  for  the  most  part,  soluble  in  nitric  acid :  the  insoluble  portion  is  chloride 
of  silver.  Solutions  of  iodine  and  tincture  of  nutgalls  have  no  obvious  effect.  Oil 
of  vitriol  reddens  the  decoction  owing  to  its  action  on  the  veratria. 

Tii  vsiological  Effects,     o.   On  Vegetables. — Not  ascertained. 

0.  On  Animals. — Are  similar  to  those  of  Veratrum  album.  Cebadilla  has 
proved  poisonous  to  dogs  and  cats.1  A  pinch  of  it  produced  violent  spasms  in  cats; 
half  a  drachm  caused  vomiting  and  convulsions  in  dogs.  It  is  a  poison  to  insects. 
Thus  bugs  die  from  it  in  convulsions  :  hence  its  use  as  a  bug  poison  !3  Its  efficacy 
in  destroying  pediculi  has  long  been  known. 

y.  On  Man. — The  action  is  probably  similar  to,  though  more  acrid  than,  white 
hellebore.  The  effects  of  small  and  repeated  doses  have  not  been  satisfactorily  as- 
certained. Large  and  poisonous  doses  cause  burning  and  pain  in  the  throat  and 
stomach,  nausea,  vomiting,  purging,  prostration  of  strength,  convulsions,  delirium, 
and  sometimes  a  cutaneous  eruption.  Even  the  external  application  of  the  powder 
has  caused  dangerous  effects.  Plenck  tells  us  of  a  young  man  who  was  rendered 
temporarily  insane  by  the  application  of  powder  of  cebadilla  to  the  head.  Lentin 
says  an  infant,  whose  nurse  had  sprinkled  the  powder  in  its  hair,  died  in  convul- 
sions/' 

Rubbed  on  the  skin,  the  tincture  causes  a  stinging  sensation  similar  to  that  pro- 
duced by  veratria.  After  its  use  for  some  days,  a  slight  eruption  appears  on  the 
skin.  Rubbed  over  the  cardiac  region,  it  in  some  instances  reduces  the  frequency 
and  force  of  the  pulse  in  a  marked  degree.  The  alcoholic  extract  has  nearly  the 
same  effects,  when  taken  internally,  as  veratria.  It  also  induces  sensations  of  heat 
and  tingling  on  the  surface  of  the  skin,  and  sometimes  acts  as  a  diuretic.4 

Uses. — Cebadilla  has  been  employed  internally,  as  an  anthelmintic,  in  both 
thread-worms  and  tape-worms.5  Dr.  Turnbull8  has  given  the  extract  with  benefit 
in  painful  rheumatic  and  neuralgic  affections.  Though  it  is  applicable  in  all  the 
maladies  for  the  relief  of  which  veratria  has  been  recommended,  it  is  rarely  admin- 
istered by  the  mouth. 

Externally  the  powder  of  the  seeds  has  been  used  to  destroy  pediculi ;  hence  the 
Germans  called  the  seeds  Lausesaamen,  or  lire-seeds.  But  it  cannot  be  applied  with 
safety  to  children,  and  especially  when  the  skin  is  broken.  I  have  already  referred 
to  the  dangerous  consequences  of  its  employment.  The  tincture  has  been  used  as 
a  rubefacient  in  chronic  rheumatism,  and,  rubbed  over  the  heart,  in  some  cases  of 
nervous  palpitation.7  It  may,  in  fact,  be  employed  as  a  cheap  though  efficient  sub- 
stitute for  the  tincture  of  veratria. 

But  the  principal  use  of  the  seeds,  for  which  indeed  they  have  been  introduced 
into  the  rharmacopoeia,  is  for  yielding  veratria. 

Administration. — The  following  arc  the  preparations  of  cebadilla  which  have 
been  employed  in  medicine. 

1.  PULVIS  SABADILLiE;  Pulvis  contra  pediados;  Poudre  de  Cajmcin;  Powder  of 
CLml Ma. — The  dose  for  an  adult  is  from  two  to  six  grains;  gradually  increased. 
In  one  case  of  tape- worm,  half  a  drachm  was  taken  daily  for  fourteen  days.8 


1  Willemet,  Now.  Mint,  de  VAcad.  de  Dijon,  1782. 

i  i ,  in  Schiiuicker's  Vermischt.  chirurg.  Schri/t.  vol.  ii.  p.  272. 
3  .Murray,  A)ip.  M,  il .  vol.  v.  p.  172. 

*  Turnbull,  On  the  Medicinal  Properties  of  the  Ranunculacece,  p.  7. 

1  Schmucker'l  Verm,  chirurg.  Schri/t.  13d.  ii.  S.  271.  «  Op.  cit.  p.  7. 

1  Turnbull,  op.  cit.  *  Seeliger,  in  Schmucker,  op.  cit.  vol.  ii.  p.  271 . 
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2.  TBTTURA  SABADILLiE;  Saturated  Tincture  of  Cebadilla,  TurnbulL— (Ceba- 
dilla  seeds,  freed  from  their  capsules  and  bruised,  any  quantity;  Rectified  Spirit, 
as  much  as  will  cover  them.  Digest  for  ten  days.) — Used  as  a  rubefacient  lini- 
ment in  chronic  rheumatism  and  paralysis.  It  is  rubbed  over  the  heart  in  nervous 
palpitation. 

S.  EXTRACTOI  ALC0H0L1COI  SABADIM;  Alcoholic  Extract  of  CebadiUa.—^n, 

porate  the  saturated  tincture,  with  a  very  gentle  heat,  to  a  proper  consistence.  Dose, 
l-6th  of  a  grain,  gradually  increased.  It  is  given,  in  the  form  of  pill,  in  rheumatic 
and  neuralgic  cases. 

4.  YERATRIA,  L.  E.  [U.  S.] ;  Veratrin;  Veratrina,  Thomson  ;  Sabadillin,  Meiss- 
ner. — This  vegetable  alkaloid  was  discovered  about  the  same  time  (1810),  by 
Meissner  in  Germany,  and  by  Pelletier  and  Caventou  in  France.  Couerbe1  pro- 
bably was  the  first  who  obtained  it  pure. 

The  process  of  the  Edinburgh  Pharmacopoeia  is  as  follows  : — 

"Take  any  convenient  quantity  of  Cevadilla  :  pour  boiling  water  over  it  in  a  coverc  I 
and  let  it  macerate  for  24  hours;  remove  the  Cevadilla,  squeeze  it,  and  dry  it  thoroughly  with 
a  gentle  heat.     Beat  it  now  in  a  mortar,  and  separate  the  seeds  from  the  capsules  by  brisk  agi> 
tation  in  a  deep  narrow  vessel.     Grind  the  seeds  in  a  coffee-mill,  and   form   them   into 
paste  with  rectified  spirit.     Pack  this  firmly  in  a  percolator,  and  pass  rectified  spirit  thi 
till  the  spirit  ceases  to  be  coloured.     Concentrate  the  spirituous  solution?,  by  distillations,  so  long 
as  nodeposit  forms,  and  pour  the  residuum,  while  hot,  into  twelve  times  its  volume  of  eel 
Filter  through  calico,  and  wash  the  residuum  on  the  filter  so  long  as  the  washings  precipitate 
with  ammonia.     Unite  the  filtered  liquid  with  the  washings,  and  add  an  excess  of  am 
Collect  the  precipitate  on  a  filter,  wash  it  slightly  with  cold  water,  and  dry  it,  first  by  imbibition 
with  filtering  paper,  and  then  in  the  vapour  bath.     A  small  additional  quantity  may  be  got  by 
concentrating  the  filtered  ammoniacal  fluid,  and  allowing  it  to  cool. 

"  Veratria  thus  obtained  is  not  pure,  but  sufficiently  so  for  medicinal  use.  From  this  coloured 
substance  it  may  be  obtained  white,  though  at  considerable  loss,  by  solution  in  very  weak  muriatic 
acid,  decolorization  with  animal  charcoal,  and  re-precipitation  with  ammonia.'' 

Cebadilla  yields,  to  rectified  spirit,  veratria  in  combination  with  a  vegetable  acid. 
Ammonia  unites  with  the  vegetable  acid,  and  sets  free  the  alkaloid. 

By  Couerbe's  process,  a  drachm  of  commercial  veratria  may,  it  is  said,  be  pro- 
cured from  one  pound  of  cebadilla. 

Commercial  veratria  was  said  by  Couerbe  to  be  composed  of  pure  veratria,  saba- 
dillina,  resin  of  veratria  (veratrin,  Couerbe),  and  gum-resin  of  veratria  (resini- 
gomme,  Couerbe).  These  are  separated  from  each  other  by  the  successive  action  of 
water,  ether,  and  alcohol,  as  shown  by  the  following  table : — 

(  yields  to  boiling  water  .  . \\'  SabadilKiM,  which  crystallizes ion  cooling. 

/t  •   7  it-    „,   •„   J  < 2-  Restn  °f  veratria,  left  in  the  cold  solution. 

Commercial  Veratria  1  >3  Veratria,  soluble  in  ether. 

t  insoluble  in  boiling  water  M.  Gum-  resin  of  veratria,  insoluble  in  ether,  but  boIu- 
(  ble  in  alcohol. 

The  nature  of  sabadillina  has  been  already  pointed  out  (p.  188). 

Properties. —  Commercial  veratria  is  pulverulent,  odourless,  and  grayish  or 
brownish  white.  All  the  samples  I  have  tasted  were  bitter  and  acrid,  and  produced 
a  feeling  of  numbness  and  tingling  when  applied  to  the  tongue.  But  pure  i 
is  an  almost  white,  friable  solid,  having  the  aspect  of  a  resin :  it  is  uncrystallizable, 
odourless,  has  a  very  acrid  taste,  without  any  mixture  of  bitterness.  It  is  fusible 
at  240°  F.  It  is  sparingly  soluble  in  ether,  readily  so  in  alcohol,  scarcely  so  in  cold 
water.  It  possesses  alkaline  properties :  thus,  it  restores  the  blue  colour  of  reddened 
litmus,  and  saturates  acids.  Its  salts  crystallize  with  difficulty :  indeed,  the  sulphate 
and  hyarochlorate  alone  have  been  obtained  in  the  state  of  crystals;  the  other  salts 
have  a  gummy  aspect.     Both  the  hydrochlorate  and  sulphate  are  soluble  in  water. 

Characteristics. — Veratria  is  known  by  the  following  characters :  Its  alkalinity, 
its  combustibility,  its  uncrystallizability,  the  difficult  crystallizability  of  its  salts,  its 
solidity  at  ordinary  temperatures,  its  ready  solubility  in  alcohol,  its  being  almost 

1  Ann.  de  Chim.  et  de  Phys.  t.  52,  p.  368. 
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insoluble  in  water,  and  by  the  intense  red  colour  which  it  assumes  when  mixed  with 
oil  of  vitriol.  Pure  veratria  is  readily  soluble  in  ether;  not  so,  impure  or  commercial 
veratria.  Nitric  acid  renders  commercial  veratria  reddish,  and  forms  a  yellow  solu- 
tion with  it  (sec  Morphia  and  Narcotina).  A  solution  of  veratria  in  dilute  acetic 
acid  produces  a  whitish  precipitate  (tannate  of  veratria)  with  tincture  of  nutgalls, 
a  white  one  {hydrated  veratria)  with  ammonia,  and  an  intense  red  colour  with  oil 
of  vitriol.  Carbazotic  acid  docs  not  occasion  a  precipitate  unless  the  solution  be 
concentrated.  To  these  chemical  peculiarities  must  be  added  those  characteristics 
derived  from  its  physiological  effects :  A  minute  portion  of  veratria  causes  violent 
Bneeang,  and  a  small  quantity  of  a  solution  of  four  grains  of  veratria  in  a  fluidrachm 
of  rectified  spirit,  rubbed  on  the  wrist  or  forehead,  produces,  within  three  or  four 
minutes,  heat  and  tingling.  Pure  veratria  is  less  apt  to  occasion  sneezing,  by 
handling,  than  the  impure  or  commercial  sort. 

The  London  College  (1851)  gives  the  following  characters  of  veratria:  Dissolves  but  slightly 
in  water,  more  soluble  in  ether,  but  most  in  alcohol.  It  has  no  smell,  but  violently  irritates  the 
nostrils,  and  has  a  bitter  taste.     It  is  to  be  cautiously  administered. 

[The  following  characteristics  are  given  by  the  U.  S.  Pharm.  Pulverulent,  grayish-white,  ino- 
dorous, but  very  irritant  to  the  nostrils,  and  of  an  acrid  bitter  taste,  causing  a  sensation  of  tingling 
with  numbnesa  in  the  tongue.  It  is  very  slightly  soluble  in  water,  but  readily  and  wholly  dis- 
solved by  alcohol.  It  has  an  alkaline  reaction,  and  is  entirely  dissipated  by  a  red  heat.  With 
nitric  acid  it  (onus  a  yellow  solution,  and,  when  in  contact  with  concentrated  sulphuric  acid, 
becomes  intensely  red.] 

Composition. — The  following  is  the  composition  of  pure  veratria,  according  to 
Couerbe : — 

Atoms.  Eg.  Wl.  Per  Cent.  Couerbe. 

Carbon 34 204 70  83 70.786 

Hydrogen 22 22 7  64 7.6:jG 

Nitrogen 1 14 4.86 5.210 

Oxygen 6 48 16  67 16.3G3 

Veratria 1 288 100.00 100.000 

Physiological  Effects,  a.  On  Animals. — Magendie1  has  shown  that  the 
local  action  of  veratria  is  that  of  an  irritant.  Placed  in  the  nostrils  of  a  doc,  the 
acetate  of  veratria  provoked  violent  and  continued  sneezing.  When  introduced  into 
the  intestinal  canal,  it  caused  inflammation.  Applied  to  parts  whence  absorption 
goes  on  actively  (as  the  pleura  and  tunica  vaginalis),  it  occasions  tetanus,  and  death 
in  a  few  minutes.  Forckc2  gave  moderate  and  gradually  increased  doses  (■£■  to  J-  of 
a  grain)  of  veratria  for  twenty  days.  It  caused  vomiting,  and  occasionally  foaming 
at  the  mouth.  The  stools  continued  hard.  Dr.  Bardsley3  observed  vomiting  and 
giddiness  (reeling)  produced  in  animals  to  whom  he  gave  veratria. 

j3.  On  Man. — Applied  to  the  nose,  a  minute  quantity  excites  excessive  sneezing. 
llubbed  on  the  skin  in  the  form  of  ointment,  it  causes  a  sensation  of  heat  and 
tingling  (called  by  Dr.  Turnbull  electro-stimulation).  This  effect  is  not  confined  to 
the  part  and  its  immediate  neighbourhood  where  the  application  has  been  made;  for 
somewhat  similar  sensations  are  occasionally  experienced  in  distant  parts. 

Taken  internally,  in  small  or  medicinal  doses,  veratria  excites  a  feeling  of  warmth 
in  the  stomach  and  bowels,  which  extends  to  the  chest  and  extremities.  Tino-lino- 
and  various  anomalous  sensations  (as  of  a  current  of  hot  or  cold  air  or  water  passin° 
over  the  skin)  are  perceived  in  various  parts  of  the  body.  Nausea  and  vomiting 
arc  occasionally  excited  by  a  full  dose.  On  the  secretions  and  exhalations  its  action 
is  not  very  unifonn.  It  frequently  produces  perspiration,  and  not  unfrequently 
diuresis.  Forcke4  mentions  increased  secretion  of  saliva  and  of  tears  produced  with- 
out the  contact  of  the  veratria  cither  with  the  conjunctiva  or  mouth.  The  bowels 
are  for  the  most  part  confined,  so  that  purgatives  are  not  unfrequently  required  durino- 
the  use  of  it.     Yet  in  some  cases  veratria  has  caused  copious  bilious  evacuations.    In 

1  Formulaire,  p.  162, 8me  edit.  "  Vntersueh.  uber  d.  Veratrin  1R17 

'  Hotp.  l'acts  and  UO.nrr  *  Qp.  cit.  p.  22.  ' 
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some  instances  it  Las  promoted,  in  others  diminished,  the  appetite.  Forcke  men- 
tions that  a  pustular  eruption  is  sometimes  induced  by  it.  Dr.  Bardsley  generally 
found  the  pulse  become  slower  and  depressed  after  the  use  of  veratria. 

I  am  not  acquainted  with  any  cases  of  poisoning  in  the  human  subject  by 
give  doses  of  veratria.     Vomiting  and  convulsions  would  probably  be  indui 

Uses.— Veratria  is  employed  externally  or  internally :  sometimes  in  both  ways  at 
the  same  time.     It  has  been  tried  in  the  following  cases : — 

a.  In  neuralgia,  it  has  been  used  by  Dr.  Turnbull,  Dr.  Ebers  of  Breslau,1  and 
Dr.  Forcke.  It  is  applied  in  the  form  of  ointment,  containing  from  twenty  to  forty 
grains  of  veratria  to  an  ounce  of  lard.  The  frictions  are  to  be  continued  until  the 
heat  and  tingling  caused  by  the  veratria  have  acquired  a  considerable  degree  of  in- 
tensity. Though,  according  to  my  own  experience,  it  fails  to  give  relief  in  a  large 
majority  of  cases,  yet  in  some  few  its  effects  are  highly  beneficial,  and  in  none  is  it 
injurious.  As  a  remedy  for  neuralgia,  it  is,  however,  far  inferior  to  Aconitum  and 
its  alkali  Aconitina. 

j3.  In  some  nervous  diseases  (Neuroses,  Cull) — Veratria  has  been  extensively 
used  in  this  class  of  diseases,  but  for  the  most  most  part  empirically.  If  it  possess 
any  therapeutical  power,  "  a  more  extended  experience  is  required  to  establish  its 
claim  to  our  regard."3  Among  the  maladies  against  which  it  has  been  used  (in 
some  instances  internally,  but  mostly  externally)  are — nervous  palpitation,  paralysis, 
hooping-cough,  epilepsy,  hysteria,  hypochondriasis,  kc.* 

y.  In  rheumatism  and  gout. — Dr.  Bardsley  gave  it  internally  in  rheumatism,  but 
with  no  remarkable  results.  Externally  it  has  been  employed  in  the  form  of  oint- 
ment by  Sir  C.  Scudamore  and  Dr.  Turnbull.  It  should  not  be  applied  while  the 
inflammation  is  of  an  active  kind.  It  would  appear  to  be  best  adapted  for  the 
neuralgic  forms  of  rheumatism. 

5.  In  dropsy. — Dr.  Bardsley  administered  it  internally  in  dropsy,  but  says  it 
possesses  "  no  particular  claims  to  the  attention  of  the  profession."  Ebers  employed 
veratria  endermically,  and  also  in  the  form  of  ointment,  epidemically.  It  acted  as 
a  diuretic,  and  gave  relief* 

Administration. — The  ordinary  veratria  of  the  shop3  is  administered  in  doses 
of  one-sixth  of  a  grain,  three  times  a  day.  On  account  of  its  acridity  it  should  not 
be  given  in  solution,  but  in  the  form  of  pills. 

a.  Pilules  Veratria;  Veratria  Pills;  Turnbull.  —  Veratria  gr.  j;  Extract  of  Hyoscyamus; 
Liquorice  powder,  aa.  gr.  xij.  Let  12  pills  be  made,  of  which  one  may  be  taken  every  three 
hours. 

8.   Tinctura  Veratria;   Veratria  Embrocation;  Turnbull. — Veratria  gj. ;  Rectified  Spirit  gij. 
Dissolve.     This  embrocation  is  sometimes  used  as  a  substitute  for  the  ointment.     M 
(Formidaire)  directs  a  tincture  of  veratria  to  be  prepared  by  dissolving  four  grains  of  the  alkali 
in  an  ounce  of  alcohol.     Of  this  from  10  to  25  drops  are  taken,  in  a  cup  of  broth,  as  a  substitute 
for  the  tincture  of  colchicum. 

y.  Ui  Veratria.;  Veratria  Ointment;  Turnbull. — Veratria  ^ss. ;  Olive  Oil  3J ;  Prepared 

Laid  g j.     M. 

J\  Sales  Veratria. —  The  sulphate  and  tartrate  of  veratria  (prepared  by  saturating  veratria  with 
sulpburicor  tartaric  acid)  are  sometimes  used  instead  of  the  uncombined  alkali.  The  dose  and 
mode  of  administration  are  the  same  as  for  the  latter. 

Antidote. —  Vide  Veratrtjm  Album. 


Order  XI.     LILIACE^,  LindL— LILYWORTS. 

Characters — Calyx  and  corolla  both  alike,  coloured,  regular,  occasionally  cohering  in  a  tube. 
Stamens  six,  inserted  into  the  sepals  and  petals;  anthers  opening  inwards.  Ovary  superior, 
three-celled,  many  seeded  :  style  one  ;  stigma  simple  or  three-lobed.  Fruit  succulent,  or  dry  and 
capsular,  three  celled.     Seeds  packed  one  upon  another  in  one  or  two  rows;  embryo  with  the 

1  Dierbach,  Neuest.  Entd.  in  d.  Mat.  Med.  1837. 

2  Paris,  Appendix  to  the  8th  edit,  of  the  Pharmacologia. 

'  See  the  treatises  of  Turnbull  and  Forcke,  before  referred  to.  4  See  Forcke,  op.  supra  ctl. 
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same  direction  as  the  seed,  in  the  axis  of  fleshy  albumen,  or  uncertain  in  direction  and  position, 
occasionally  very  minute.  Herbaceous  plants,  shrubs,  or  trees,  with  bulbs,  or  tubers,  or  rhizomes, 
or  fibrous  roots.  Leaves  narrow,  with  parallel  veins,  membranous,  not  articulated  with  the 
stem;  either  sessile  or  with  a  narrow  leafy  petiole. 

Properties. — Not  uniform.  Mucilage,  resinous  matters,  acrid  volatile  oils,  and  acrid  ex- 
tractive substances, are  the  organic  principles  to  which  the  medicinal  qualities  of  this  order  are 
chiefly  referable.     Their  relative  proportions,  however,  vary  considerably  in  different  species. 

The  fleshy  bulbs  arc  usually  more  or  less  acrid.  Those  of  the  genus  Allium  owe  their  acridity 
to  a  volatile  oil  (sulphuret  of  allyle)  whose  composition  is  C6H5,S  (see  vol.  i.  p.  253).  Bundles  of 
acicular  crystals  or  rapkuks,  usually  considered  to  be  phosphate,  but  by  Schleiden  declared  to  be 
oxalate,  of  lime  are  found  in  some  of  the  cells  of  these  bulbs. 


61.  ALOE,  Linn.— ALOE. 

Sex.  Syst.    Hexandria,  Monogynia. 
(Succus  proprius  spissatus  foliorum  ex  variis  Aloes  speciebus. 

History. — Neither  aloe  plants  nor  the  inspissated  juice  of  their  leaves  are  men- 
tioned by  Hippocrates  or  Theophrastus;  but  both  are  described  by  Dioscorides1  and 
Pliny.3 

BoTANT.  Gen.  Char. — Perianth  tubular,  six-cleft,  fleshy,  nectariferous  at  the 
base,  the  sepals  of  the  same  form  as  the  petals,  and  closely  imbricating  them.  Sta- 
rtiena  hypogynous,  as  long  as  the  perianth,  or  even  longer.  Capsule  membranous, 
scarious,  three-corned,  three-celled,  three-valved,  with  a  loculicidal  dehiscence.  Seech 
numerous,  in  two  rows,  roundish  or  angular.    (Lindley). — Succulent  plants. 

Species.— The  following  species  furnish  the  greater  part  of  the  substance  called 
in  t he  shops  aloes: — 

1.  Aloe  vulgaris,  Lara.  L.  D. ;  Aloe  perfoliata  *,  vera  Linn.;  A.  bardadensis, 
Miller,  Haworth ;  '  Axorj,  Dioscor.  Sibth. — Stem  woody,  simple,  cylindrical,  short. 
Li iivcs  fleshy,  amplexicaul,  first  spreading,  then  ascending,  lanceolate,  glaucous, 
green,  flat  above,  convex  below,  armed  with  hard,  distant,  reddish  spines,  perpen- 
dicular to  the  margin  ;  a  little  mottled  with  darker  colour;  the  parenchyma  slightly 
coloured  brown,  and  very  distinct  from  the  tough  leathery  cuticle.  Scape  axillary, 
glaucous  reddish,  branched.  Spike  cylindrical-ovate.  Flowers  at  first  erect,  then 
spreading,  afterwards  pendulous,  yellow,  not  larger  than  the  stamens.  (Lindley). 
— East  Indies,  Barbary,  Spain,  Italy,  Sicily,  Malta,  Greece,  West  Indies. 

Specimens  of  this  species  are  frequently  brought  to  London  from  the  West  Indies  by  sailors, 
a  tarred  cloth  being  closely  tied  around  the  truncated  stem  to  prevent  the  escape  of  the  juices 
of  the  plant.  If  suspended  by  a  cord  from  the  ceiling  of  a  room,  they  continue  to  live  for  a 
considerable  time,  and  throw  out  fresh  leaves.  I  have  had  one  in  my  possession  for  nearly 
two  years,  and  it  is  still  living  and  growing. 

This  species  yields  Barbados  aloes  (Aloe  Barbadensis,  Ph.  Lond.). — The  brownish- 
yellow,  bitter,  resinous  juice  which,  by  inspissation,  forms  aloes,  is  contained  in 
parallel  greenish  vessels  beneath  the  epidermis  of  the  leaves. 

2.  A.  Ahtssinica,  Lam.  is  by  some  writers  considered  to  be  a  variety  of  A.  vulgaris.  By 
Kiuith  it  is  regarded  as  a  distinct  species.  Its  flowers  are  greenish  yellow.  It  is  a  larger  and 
more  resinous  species  than  the  preceding,  and  was  brought  from  Africa  by  Bruce.  It  may, 
perhaps,  yield  a  portion  of  the  aloes  of  commerce.  It  contains  a  very  bitter  juice,  which  be- 
comes brown  in  the  air. 

3.  Alo£  socotrina,  Lam.  De  Cand. — Stem  woody,  straight,  one  and  a  half  feet 
high  or  more,  naked  below,  where  it  is  strongly  marked  with  the  scars  of  leaves. 
Leaves  amplexicaul,  ascending,  ensiform,  green,  curved  inwards  at  the  point,  convex 
below,  rather  concave  above,  marked  with  numerous  small  white  marginal  serra- 
tuns,  the  parenchyma  abounding  in  a  bright  brownish-yellow  juice.  Raceme  cylin- 
drical, unbranched.       Flowers  scarlet  at  the  base,  pale  in  the  middle,  green  at  the 

point.      Stamens  unequal,  three  of  them  longer  than  the  flowers.     (Lindley.^ 

Socotra;  also,  according  to  Nees  von  Esenbeck,  Cape  of  Good  Hope. 

1  '-'''   HI- c«P.  xxv.  »  Hist.  Nat.  lib.  xxvii.  cap.  v. 
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Fig.  2Q1.  Lieut.  Wellstead1  says  that  the  hills  on  the  west  side  of  Soeotra  are 

|  «.  covered  for  an  extent  of  miles  with  aloe  plants;  and  he  observe*  that 

Vt         Witt  il  is  n0t  like|y'  at  any  f,,,l,re  period,  that   the  whole  quantity  will  be 

T*     mllHW  collected  which  might  he  required. 

It  is  said  to  yield  socotrine  (and  real  hepatic  ?)  ah>n.-~ 
iS    ,  Under  the  epidermis  of  the  leaves  are  parallel  greenish  vessels 

containing  the  bitter  resinous  juice,  as  in  the  last-mentioned 
species.  By  drying,  the  leaves  of  A.  socotrina  (like  those  of 
A.  purpurascens,  but  unlike  those  of  A.  vulgaris)  acquire  a 
purplish-red  colour,  which  commences  first  in  the  parallel 
vessels,  and  is  probably  produced  by  the  oxidation  of  the  re- 
sinous juice  contained  in  these  vessels. 

4.  A.  fchfujiascens,  Haworih. — This  species  has   dark  red  Row- 
era  and  glaucous  leaves,  which    become   purplish-red    when   drying, 
It  has   the   same   localities  as  the  last-mentioned  species.     Its  juice  is 
Aloe,  socotrina.  very  bitter  and  resinous,  and  becomes  blood  red  in  the  air. 

5.  Aloe  spicata,  Thunb.  D. — Stem  three  to  four  feet 
high,  as  thick  as  a  man's  arm.  Leaves  thick,  fleshy,  broad  at  the  base,  gradually 
narrowing  to  the  point,  channelled,  full  two  feet  long,  distantly  toothed,  with  a 
few  white  spots;  their  parenchyma  almost  colourless.  Spike  a  foot  long,  very  com- 
pact, with  the  flowers  campanulate  and  horizontal.  The  three  petals  broader,  ovate, 
obtuse,  white,  with  a  triple  green  line,  the  sepals  narrower,  less  concave.  Stamens 
much  longer  than  the  perianth.  The  flowers  are  filled  with  a  purplish  honey. 
(Lindley.) — This  species  is  a  native  of  the  interior  of  the  Cape  of  Good  Hope,  and 
contributes  to  yield  Cape  Aloes.  Thunberg3  states  that  it  yields  the  best  hepatic 
aloes,  ("  succus  Aloes  hepaticus  purus  et  optimus.") 

6.  Aloe  ferox,  Lam. — Stem  very  lofty.  Leaves  perfoliate,  thick,  juicy,  sword- 
shaped,  deflexed,  glaucous,  prickly  throughout,  but  bearing  larger  and  sharper 
spines  along  the  margins.  Flowers  racemose,  crowded.  Stamens  double  as  long 
as  the  corolla.  L.  Pappe,  Fl.  Capensis  Med.  Prodr. — A  native  of  Swellendam, 
Cape  of  Good  Hope.     Yields  the  best  Cape  aloes. 

7.  Aloe  Africana,  Miller. — Yields  Cape  aloes  almost  equally  good  with  A. 
ferox,  but  not  so  bitter,  nor  so  powerful  a  drastic. 

8.  Aloe  plicatilis,  Miller. — Inhabits  the  mountainous  range  near  the  Paarl, 
Drakenstein,  and  Fransche  Hock,  at  the  Cape  of  Good  Hope.  It  yields  the  aloes 
commonly  used  by  the  colonists,  which  is  milder  than  the  preceding,  and  much 
resembles  Barbados  aloes. 

Other  Species. — It  is  probable  that  several  other  species  contribute  to  the  supply  of  the 
aloes  of  commerce.  I  have  received  four  species  from  Mr.  Dunsterville,  of  Algoa  Bay,  who 
writes  that  from  all  of  them,  as  well  as  from  other  species,  the  so-called  Cape  aloes  is  obtained. 
Thunberg3  states  that  A.  perfoliate!  yields  a  large  quantity  of  aloes  at  the  Cape,  and  he  also  says' 
that  A.  lingvceformis,  Linn,  yields  the  best  and  purest  sort.  Dr.  Christison5  suggests  that  J.  Com- 
melini  of  Willdenow  may  yield  some.  He  was  informed,  by  Mr.  John  Lyell,  that  at  Swollen- 
den  and  George  (South  Africa),  aloes  is  obtained  from  A.  spicata,  A.  Africana  of  Haworth,  ami 
varieties  of  these  crossed  with  A.  ferox.  The  last-mentioned  species  is  now  cultivated  in  Bar- 
bados, according  to  Schomburgk.6 

In  Arabia,  Forskal7  found  A.  officinalis  (A.  rubescens  of  De  Candolle?),  whose  juice  had  the 
odour  of  the  officinal  socotrine  aloes.     Its  flowers  were  red. 

In  India,  there  is  also  a  species  with  reddish  flowers,  which  Dr.  Royle8  has  called  A.  Indica. 
This,  if  known  to  Roxburgh,  was  probably  included  by  him  in  A.perfoliata. 

Nees  von  Esenbeck  mentions  the  following  species  as  being  rich  in  a  bitter  resinous  juice: 
A.  humilis,  Lam.;  A.  Ferra,  De  Cand.;  A.  ferox,  Lam.;  and  A.  subferox,  Spreng.  He  also  found 
that  the  following  were  feebly  bitter,  but  in  different  degrees:  A.  glauca,  Mill.;  A.  paniculata, 
Jacf].;  A.  saponaria,Ua.w.;  A.  exsia,  S.  D. ;  A.  pliralilis,  Mill.;  A.  arborescens,  Mill.;  and  A- 
frutescens,  S.  D.    He  says  that  A.  glauca,  Mill,  was  also  slightly  bitter,  but  that  the  juice  became 

•  Journal  of  the  Royal  Geographical  Society,  vol.  v. 
3  Dissertatio  Eotanica-Medica  de  Aloe,  1785. 

3  Dm*.  Med.  Bot.  p.  tO.  *  Ibid.  p.  7. 

*  Dispensatory,  2d  edit.  «  Hist  of  Barbados,  p.  590. 

1  Flora  Mgyptxaco-Arabita,  p.  73,  1775.  «  Illust.  of  the  Botany  of  the  Himalayan  Mountains. 
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tbark  brown  in  the  air,  which  shows  that  this  colouring  matter  is  a  peculiar  principle  originally 
different  from  the  bitter  matter. 

Preparation. — The  finest  kind  of  aloes  is  obtained  by  evaporating  tbe  juice 
which  flows  spontaneously  from  the  transversely-cut  leaves.  This  juice  is  lodged 
in  vessels  running  longitudinally  beneath  the  epidermis.  The  exudation  of  it  is 
promoted  by  gravity,  by  dipping  the  leaves  in  hot  water,  and  by  making  fresh  sec- 
tions of  the  leaves.  But  if  pressure  be  employed,  the  proper  aloetic  juice  becomes 
mixed  with  the  mucilaginous  liquid  of  the  leaves,  and  thus  an  inferior  kind  of  aloes 
is  obtained.  A  still  commoner  variety  is  procured  by  boiling  the  leaves,  from  which 
the  juice  has  been  previously  allowed  to  escape,  in  water. 

o.  Of  Socotrine  Aloes. — In  the  Island  of  Socotra  the  leaves  are  plucked  at  any 
period,  and  by  any  one  who  chooses  to  take  the  trouble;  and  after  being  placed  in 
a  skin,  the  juice  is  allowed  to  exude  from  them.1  The  following  mode  of  preparing 
socotrine  aloes,  as  related  by  Hermann,  was  communicated  to  Ray  by  Dr.  Palmer:2 
"  When  the  leaves  which  have  been  pulled  from  the  roots  are  gently  compressed 
by  the  hand  or  an  instrument,  the  juice  drops  from  them  into  a  receiving  vessel; 
and  being  allowed  to  stand  during  a  night  deposits  the  grosser  parts.  The  next 
day  it  is  transferred  to  another  vessel,  in  which  it  is  exposed  to  the  sun  that  it  may 
harden  and  become  dry,  when  it  acquires  a  brownish-yellow  colour." 

0.  Of  Barbados  Aloes. — In  Barbados,  the  aloes  is  best  procured  in  the  month 
of  March.  It  is  obtained  as  follows:  "Every  slave  hath  by  him  three  or  four 
portable  tubs.  The  leaves  being  cut  near  the  roots,  are  thrown  into  these  with  their 
broken  ends  downwards;  and  as  the  leaves  are  full  of  large  longitudinal  veins  or 
vessels,  they  yield  an  easy  passage  to  the  juice  (which  is  of  a  greenish-yellow  colour) 
to  drip  out.  This  being  boiled  for  about  five  hours  in  a  copper  or  kettle,  the  watery 
particles  evaporate,  and  the  remainder  comes  to  a  consistency  and  thickening  as 
sugar  doth  when  sufficiently  boiled.  The  way  to  know  when  it  is  enough  boiled  is, 
to  dip  a  stick  in  the  liquor,  and  observe  whether  the  aloe  sticking  to  it,  when  cold, 
breaks  short:  if  it  doth,  then  it  is  boiled  to  perfection,  and  fit  to  be  poured  into 
gourds  or  calabashes,  or  other  vessels,  for  use."3 

Dr.  Wright4  says,  that  in  Jamaica,  the  leaves  contained  in  hand-baskets  or  nets 
are  boiled  in  water,  and  the  strained  liquor  evaporated  to  a  proper  consistence,  and 
then  poured  into  gourds  or  calabashes.  Dr.  Patrick  Browne,5  on  the  other  hand, 
Mates  that  the  sun-dried  juice  is  called  socotrine  aloes;  but  the  common  aloes,  he 
adds,  is  obtained  by  squeezing  out  the  juice  by  the  hand,  adding  water  to  it,  and 
boiling  down  to  a  proper  consistence. 

y.  Of  Cape  Aloes. — The  method  of  preparing  aloes  followed  at  the  Cape  of  Good 
Hope  has  been  described  by  Thunberg,6  Lieut.  Moody,7  and  others.8 

Mr.  George  Dunsterville,  surgeon  of  Algoa  Bay,  and  formerly  one  of  my  pupils, 
has  furnished  me  with  the  following  information  respecting  the  manufacture  of  Cape 
aloes:  "A  shallow  pit  is  dug,  in  which  is  spread  a  bullock's  hide  or  sheep's  skin. 
The  leaves  of  the  aloe  plants  in  the  immediate  vicinity  of  this  pit  are  stripped  off, 
and  piled  up  on  the  skin,  to  variable  heights.  These  are  left  for  a  few  days.  The 
juice  exudes  from  the  leaves,  and  is  received  by  the  skin  beneath.  The  Hottentot 
then  collects  in  a  bucket  or  other  convenient  article  the  produce  of  many  heaps, 
which  is  then  put  in  an  iron  pot  capable  of  holding  18  or  20  gallons.  Fire  is  applied 
to  effect  evaporation,  during  which  the  contents  of  the  pot  are  constantly  stirred  to 
prevent  burning.  The  cooled  liquor  is  then  poured  into  wooden  cases  of  about  three 
feet  square  by  one  foot  deep,  or  into  goat  or  sheep  skins,  and  is  thus  fitted  for  the 


'   Weletead,  op.  citato.  a  Dale,  Pharmacolozia. 

3  Hoghee,  Natural  History  of  Barbados,  p.  154,  1750.  This  account  is  further  confirmed  by  that  of 
Mr.  Mllhngtnn,  l.onrl.  Med.  Journ.  vol.  Tin.  p.  429.  But  Dr.  Christison  states,  the  Barbados  aloes  of 
the  prawn t  day  iH  the  extract  <>(  a  decoctiou. 

♦  Land.  Mtd.  Journ.  vol.  viu.  p.  819.  »  History  of  Jamaica,  p.  198,  1789 

•  Travels  Ml  Europe.  Asia,  ami  Africa,  between  the  Years  1770  and  1799,  vol    ii.  p.  49. 
1  Ten  Years  in  South  Africa,  vol.  ii.  p.  9,  1835. 

■  Four  Months  in  Cape  Colony,  in  Chambers's  Miscellany  of  Useful  and  Entertaining  Tracts  vol  XX 
No.  173,  Kdinb.  1S47;  also,  Mr.  John  l.yell  in  Christison's  Dispensatory,  2d  ed. 
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market.  In  the  colony,  aloes  realizes  about  2} d.  to  3  Jd.  per  lb."  _  Mr.  Dunsterville 
also  informs  me  that  the  Hottentots  and  Dutch  boors  employ  indiscriminately  different 

species  of  Aloe  in  the  preparation  of  Cape  aloes,  lie  adds,  that  "the  Cape  aloes, 
which  is  usually  prized  the  highest  in  the  English  market,  is  that  made  at  the 
Missionary  Institution  of  Bethelsdorp  (a  small  village  about  nine  miles  from  Algoa 
Bay,  and  chiefly  inhabited  by  Hottentots  and  their  missionary  teachers).  Hence  it 
is  called  Bethelsdorp  Aloes.  Its  superiority  arises,  not  from  the  employment  of  any 
particular  species  of  Aloe,  for  all  species  are  indiscriminately  used;  but  from  the 
greater  care  and  attention  paid  to  what  is  technically  called  '  the  cooking  of  the  aloes/ 
that  is,  to  the  evaporation,  and  to  the  absence  of  all  adulterating  substances  (frag- 
ments of  lime-stone,  sand,  earth,  &c.)  often  introduced  by  manufacturers." 

Description  and  Varieties. — I  am  acquainted  with  seven  commercial  varieties 
of  aloes ;  namely,  Socotrine,  Hepatic,  Barbados,  Cape,  Mocha,  Caballinc,  and  Indian, 
To  these  must  be  added  Curacoa  Aloes. 

The  terms  socotrine,  hepatic,  and  caballine,  have  been  used  to  indicate  rather  the  quality  and 
purity,  than  the  origin,  of  aloes.     Thus  Thunberg1  says,  "  Pro  diversa  puritate  potiu 
quidem  sua  origine,  triplicem   imprimis  Aloe's  speciem   in   Pharmacopolis  nostris  introductem 
in venimus,  scilicet  socotrinam,  hepalicam,  et  cabaUinam."     And  Jussieu2  states  that  he  saw  all 
three  varieties  prepared  at  Morviedro,  in  Spain,  from  the  Aloe  vulgaris. 

The  term  Aloe,  lucida,  or  clear  aloes,  has  been  applied  by  Schroder,3  Geoffroy,4  Fee,6  and  oilier), 
to  a  clear  or  transparent  aloes  supposed  to  be  formed  by  the  concretion  of  the  juice  on  the  leaves 
after  they  have  been  incised.  It  is  probable  that  by  this  term  are  meant  the  clearest  and  molt 
transparent  pieces  of  socotrine  aloes.  I  have  never  met  with,  in  English  commerce,  any  aloes 
by  this  name:  and  a  similar  remark  has  been  made  by  Alston.6 

1.  Socotrine  Aloes  (Aloe  socotrina,  L. ;  Aloe  socotorina  and  Aloe  Tndica 
A  few  years  ago  this  kind  of  aloes  was  brought  by  way  of  Smyrna,  and  hence  was 
frequently  termed  Turkey  aloes.  But  since  the  expiration  of  the  charter  of  the 
East  India  Company,  it  is  usually  brought  by  way  of  Bombay.  It  is  the  kind  sold 
at  Apothecaries'  Hall,  London,  and  at  other  places  under  the  name  of  ea  ti 
spilced  aloes  (extraction  aloes  spicaturri),  although  there  is  no  evidence  of  its  being 
obtained  from  Aloe  spicata.  The  London  College  (1851)  states  it  to  be  the  juice 
of  the  cut-off  leaves,  dried  in  the  air,  of  an  uncertain  species  of  aloe.  It  comes 
over  in  skins8  contained  in  casks  (holding  from  11  to  15  cwt.  each),  kegs,  and 
chests.  Its  consistence  and  colour  are  subject  to  considerable  variation.  The  ex- 
terior portion  of  each  skinful  is  usually  hard,  but  the  internal  portion  is  frequently 
soft  or  even  semi-liquid. 

The  hardened  portions  vary  in  colour  in  different  parts  of  the  same  mass;  gome- 
times  they  are  garnet  red,  at  other  times  much  paler,  and  when  quite  dry  are  golden 
red,  and  yield  a  golden  yellow  powder.  By  exposure  to  the  air  the  colour  is 
deepened. ^  The  fracture  of  fine  selected  pieces  is  smooth,  glassy,  and  conchoidal; 
but  socotrine  aloes  of  excellent  quality  often  breaks  with  a  roughish  fracture.  The 
finest  kind  of  socotrine  which  I  have  met  with  had  the  semi-transparent  red  colour 
observed  when  we  break  a  fine  tear  of  myrrh.  Thin  films  of  pure  and  hardened 
socotrine  aloes  are  usually  translucent  or  nearly  transparent.  The  fragments,  which 
have  a  ruby  colour,  are  called  aloe  socotrina  vera.  The  odour  of  fresh  broken 
pieces  (especially  when  breathed  on)  is  very  fragrant,  and  is  much  stronger  in  recent 
and  soft  specimens.  The  same  agreeable  odour  is  obtained  by  heating  the  aloes  on 
a  point  of  a  knife  in  a  candle.  By  distillation  with  water,  we  obtain  a  liquid  having 
the  same  odour,  but  free  from  any  bitter  taste.     When  fresh,  socotrine  aloes  pos- 

1  Dissertatio  B otanico- Mediea  de  Aloe,  1785. 

-  Elements  of  Chemistry,  by  M.  J.  A.  Chaptal,  vol.  iii.  p.  86,  1791. 
The  Compleat  Chymical  JJispensatory,  p.  500,  1GG9. 

4  Tractalus  de  Materia  Mediea,  t.  ii.  p.  049,  1741. 

s  Court  d:  Hist.  Nat.  Pharm.  t.  i.  p.  327,  1828 

6  Lectures  on  the  Materia  Mediea,  vol.  ii.  p.  4'>2,  1770 
,lL\hdnZTi'Cei?e?uT  De  D'  Maclagan,  Lecturer  on' Materia  Mediea  in  Edinburgh,  two  .pecimeni of 
««  Tr'u.  T  m,arke(J      True  Socotrine  Aloes,  garnet  red  in  their  fragments  ;»  the  other  "  Aloes gi\ 
Phnrm  »     r  ?!ni '  ™ueh  f™tur?  nearlV  garnet  red  in  thin  fragments.    Included  under  Aloe  indita,  Ed. 
.rnarm        iioth  kinds  are  bocotnne  aloes. 

8  I  am  informed  that  they  are  the  skins  of  the  Gazelle. 
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sesses  considerable  acidity,  and  the  late  Mr.  Hennell  informed  me  that,  in  the  pre- 
paration of  the  compound  extract  of  colocynth,  he  had  frequently  observed  the  fatty 
acid  of  the  soap  set  free  by  the  acid  of  the  socotrine  aloes.  I  have  been  shown 
a  sample  of  what  was  declared  to  be  socotrine  aloes,  which  was  soft  or  semi-liquid, 
and  had  a  bright  or  palm-oil  yellow  colour,  and  a  very  fragrant  odour. 

When  a  package  of  socotrine  aloes  arrives  at  a  druggist  warehouse,  it  is  usually 
garbled  or  sorted.  The  finest,  clear,  and  hard  pieces  are  separated  for  sale.  The 
soft  portions  are  placed  upon  slabs  or  in  shallow  tin  trays,  or  other  vessels,  and 
exposed  to  a  very  gentle  heat  to  harden  them  (hardened  socotrine  aloes),  and  at  the 
same  time  to  preserve  the  favourite  colour  of  this  kind  of  aloes.  Mr.  Whipple,  who 
has  had  great  experience  in  these  matters,  informs  me  that  "  the  loss  would  be 
frightful,  if,  after  selecting  or  separating  the  clean  aloes,  the  skins  were  not  washed 
and  the  aloes  obtained  by  subsequent  evaporation." 

It  is  brittle,  bitter,  reddish  brown,  with  an  aromatic  odour;  fresh  thin  films  of  it  are  trans- 
lucent.     Pit.  Iyond. 

"In  thin  pieces,  translucent,  and  garnet  red;  almost  entirely  soluble  in  spirit  of  the  strength 
of  sherry.      Very  rare.'"     P.Ed. 

But  socotrine  aloes  as  imported  is  not  "in  thin  pieces;"  this  character  being  given 
to  it  in  the  garbling  process,  or  by  drying  the  soft  portions  in  thin  layers  as  above 
mentioned.  Translucency  and  a  garnet  red  colour  are  qualities  not  possessed  by 
many  fine  specimens  of  socotrine  aloes.  The  alcoholic  strength  of  sherry  is  subject 
to  variation,  and,  therefore,  the  statement  of  the  College  as  to  the  solubility  of  soco- 
trine aloes  is  not  very  definite.  Lastly,  as  to  socotrine  aloes  being  very  rare,  I  may 
observe  that  the  late  Mr.  Hennell,  of  Apothecaries'  Hall,  informed  me  (Dec.  21, 
1841),  that  he  would  be  happy  to  take  an  order  for  500  lbs.  of  it. 

The  impure  and  dirty  pieces  of  socotrine  aloes  are  sometimes  melted  and  strained 
(strained  socotrine  aloes),  by  which  the  colour  and  odour  are  impaired,  and  the 
other  qualities  somewhat  altered. 

Socotrine  aloes  has  long  been  regarded  as  the  best  kind  of  aloes,  though  its 
commercial  value  is  now  below  that  of  Barbados  aloes.  It  is,  I  suspect,  inferior  in 
activity. 

Socotrine  aloes  is  mentioned  by  Avicenna  and  Mesue,  both  of  whom  regarded  it 
as  the  best  kind.  By  Ftfe,1  and  some  other  continental  writers,  it  is  confounded 
with  Cape  aloes. 

The  aloes  prepared  in  the  Island  of  Socotra  is  probably  procured  from  Aloe  soco- 
trinn ;  and  perhaps  also  A.  purpurascens.  In  1833,  the  quantity  exported  from 
this  island  was  83  skins,  or  2  tons.  But  a  much  larger  quantity  might  be  procured 
if  required  9  Two  samples  (one  of  which  I  have  in  my  museum)  brought  direct 
from  the  Island  of  Socotra,  by  a  friend  of  Professor  Boyle,  are  largely  intermixed 
with  foreign  substances,  as  sand,  skins,  &c. 

Sir  Wliitelaw  Ainslie15  says,  that  the  greater  part  of  the  extract  now  sold  under 
the  name  of  socotrine  aloes  is  prepared  in  the  kingdom  of  Melinda;  and  I  am 
informed  by  an  eminent  drug  merchant  that  both  socotrine  and  hepatic  aloes  have 
been  imported  into  London  directly  from  Zanzibar. 

2.  Genuine  Hepatic  Aloes  ;  Liver-coloured  Socotrine  Aloes  (Aloehrpatica,  L.  D. ) 
Aloe  Indica,  E.).4 — This  sort  of  aloes  usually  comes  to  London  from  Bombay  (hence 
it  is  sometimes  called  Bombay  or  East  India  Aloes)  in  skins,  contained  in  casks 
holding  from  200  to  300  pounds,5  or  in  kegs.  The  London  College  (1851)  declares 
it  to  be  the  "inspissated  juice  of  the  leaf  ?  "  of  "an  uncertain  species  of  aloe."  Its 
odour  is  very  much  the  same  as  that  of  the  socotrine  kind,  or  perhaps  it  is  a  little 

1  C«ur<  if  Hist.  Nat.  Pharm.  t.  i.  p.  325.  *  Wellstead,  Journ.  Geograph   Soc.  vol.  v. 

3  MuUna  linlica,  vol.  i.  p.  9. 

4  I  Miapeel  bspatie  aloes  is  included  by  the  Edinburgh  College  under  uAlog  indica."     For,  in  preparing 

ii  of  Aloes,  the  College  orders  Socotrine  or  Hepatic  Aloes,  though  the  term  hepatic  does  not  occur 
in  tin-  list  ol  Materia  Media*. 

*  .Mr.  Whipple  inform!  me  that  it  is  "  received  in  packages  varying  from  56  Ilia,  to  12  cwt.  casks,  most 
Dommcmly  in  lii  km.s.  Lately,  it  has  come  over  in  boxes  lined  with  tin,  and  holding  about  56  lbs.  All  of 
these,  except  the  last,  contain  the  skin  packages." 
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less  fragrant.  It  is  distinguished  from  the  latter  by  its  opacity  and  its  liver  colour. 
It  might,  therefore,  be  called  opake  liver-coloured  socotrine  aloes.  It  appears  to 
me  to  bear  very  much  the  same  relation  to  the  transparent  or  real  socotrine  aloes 
that  the  opake  yellow  rosin  bears  to  the  dark  transparent  or  fiddler's  rosin.  It  is 
sometimes  imported  in  a  soft  or  liquid  state,  and  in  this  condition  I  know  not  how 
to  distinguish  it  from  liquid  socotrine  aloes.  The  similarity  of  the  odour  of  socotrine 
and  hepatic  aloes  leads  to  the  suspicion  that  they  are  obtained  from  the  same  plants; 
and  which  is  further  confirmed  by  the  two  being  sometimes  brought  over  intermixed, 
the  socotrine  occasionally  forming  a  vein  in  a  cask  of  hepatic  aloes.  Some  samples 
of  hepatic  aloes,  when  digested  in  rectified  spirit  of  wine,  yield  a  tincture,  at  the 
bottom  of  which  there  remains  undissolved  a  yellowish  granular  powder  (in  ap. 
pearance  something  like  lycopodium),  which  is  insoluble  in  water,  alcohol,  ether, 
and  dilute  sulphuric  acid,  but  is  readily  soluble  in  a  solution  of  caustic  potash,  form. 
ing  a  red-coloured  liquid. 

The  place  of  produce  of  this  species  is  probably  the  same  as  that  of  the  so-called 
socotrine  aloes. 

Opake,  liver  coloured,  bitter,  with  an  unpleasant  odour.     Ph.  Land. 

3.  Barbados  Aloes ;  Aloes  in  gourds  (Aloe  barbadensis,  Ph.  L.  and  Ed.) — That 
is  the  kind  denominated  by  most  continental  writers  (as  Geiger,  Theod.  Martius, 
Pfaff,  Fee,  and  others),  hepatic  aloes  (aloe  hepatica),  but  its  colour  is  not  constantly 
that  of  the  liver.  It  is  imported  from  Barbados  or  Jamaica  usually  in  gourds 
(Lagcnaria  vulgaris),  weighing  about  60  to  70  pounds,  or  even  more  than  this;  and 
sometimes  in  cases  or  boxes  holding  56  lbs.  each.  The  hole  in  the  gourd-shell  is 
partially  closed  by  a  piece  of  gourd  let  in  and  covered  by  a  portion  of  coarse  cloth, 
which  is  nailed  down  over  the  aperture. 

The  finest  Barbados  aloes  is  the  inspissated  juice,  which  I  have  heard  called  by 
an  inhabitant  of  the  island  cold  drawn  Barbados  aloes,  to  distinguish  it  from  the 
extract  of  the  decoction,  which  is  of  inferior  quality. 

Barbados  aloes  varies  in  colour  from  a  dark  brown  or  black  (brown  or  black 
Barbados  aloes)  to  a  reddish-brown  or  liver  colour  (liver-coloured  or  hepatic  Bar- 
bados aloes)  :  even  in  the  same  gourd  a  difference  of  colour  is  occasionally  observed. 
The  fracture  also  varies,  sometimes  being  dull,  at  other  times  glossy,  or  even  resin- 
ous. Its  unpleasant  odour  (which  is  much  increased  by  breathing  on  it)  will  always 
distinguish  it  from  the  foregoing  kinds.  Its  powder  is  of  a  dull  olive-yellow  colour. 
This  kind  of  aloes  is  obtained  chiefly,  if  not  exclusively,  from  the  Aloe  vulgaris.* 

The  London  College  (1851)  declares  it  to  be  the  "inspissated  juice  of  the  cut-off 
leaves  of  Aloe  vulgaris." 

Opake,  not  glistening,  liver-coloured,  becoming  blackish,  with  a  bitter  nauseous  taste,  and 
very  unpleasant  odour. — Ph.  Land. 

The  quantity  of  aloes  annually  exported  from  Barbados  is  stated  by  Sir  R.  H.  Schomburgk 
(op.  cit.  pp.  149,  150,  and  160)  to  be  as  follows: — 

1740) 

to    >  average  annually 327  gourds. 

1748  ) 

1792 515  gourds. 

1841 1361  gourds. 

1842 2956  gourds,  1  case,  1  package. 

1843 4227  gourds,  8  puncheons,  27  boxes. 

1844 2371  gourds,  2173  packages,  and  78  boxes. 

1845 1958  packages. 

4.  Cape  Aloes  (Aloe  capensis  ;  A.  lucida  of  Geiger). — This  kind  is  imported,  as 
its  name  indicates,  from  the  Cape  of  Good  Hope.  It  is  brought  over  in  chests  and 
skins,  the  latter  being  preferred,  as  the  aloes  contained  therein  are  usually  purer 

1  Dr  Maycock  (Flora  Barbadens is. ,1830)  notices  no  other  species  of  Alo<;  indigenous,  naturalized,  or 
cultivated  in  Barbados.  But  Dr.  Christison  observes  that,  though  at  one  time  Barbados  aloes  was  made 
only  from  A.  vulgaris,  he  is  assured  by  various  pupils  from  that  island  that,  while  this  species  is  com- 
monly used,  others  are  likewise  employed.  Sir  R.  II.  Schomburgk  (History  of  Barbados,  p. 580,1917) 
mentions  A.  ferox,  Lam.  or  Great  Hedge-hog  Aloe,  as  having  been  introduced  from  the  Cape 
Hope.  Kunth  (Enum.  Plant.)  says,  but  I  know  not  on  what  authority,  that  A.  socotrina  is  cultivated  at 
Barbados. 
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and  more  glossy.  It  has  a  shining  resinous  appearance,  is  of  a  deep  brown  colour, 
with  a  greenish  tint,  and  has  a  glossy  or  resinous  fracture;  its  edges,  or  thin  laminae, 
viewed  by  transmitted  light,  have  a  yellowish  red  or  ruby  colour;  its  odour  is 
stronger  and  more  disagreeable  than  the  Barbados  aloes ;  its  powder  is  greenish 
yellow.  Some  of  the  commoner  kinds  of  Cape  aloes  have  a  rough  fracture.  The 
finest  kind  of  Cape  aloes  is  called  Bethehdorp  aloes,  (see  ante,  p.  196). 

Occasionally  it  has  been  imported  of  a  reddish-brown  colour,  like  that  of  the 
liver,  and  opake  (liver-coloured  or  hepatic  Cape  aloes).  Some  years  since  an  ex- 
perienced dealer  bartered  3  lbs.  of  Cape  aloes  for  1  lb.  of  what  he  thought  to  be 
the  genuine  hepatic  aloes,  but  which  turned  out  to  be  a  fine  sort  of  Cape  aloes.  I 
presume  this  is  the  kind  which  Professor  Guibourt,1  to  whom  I  sent  a  specimen  of 
it,  formerly  termed  false  hepatic  aloes;  and  which  more  recently2  he  calls  opake 
Cape  aloes.     Its  odour,  when  breathed  on,  instantly  detects  it. 

T  have  received  four  species  of  Mot  plants  from  Mr.  Dunsterville,  of  Algoa  Bay,  and  the  four 
extracts  which  he  was  informed  were  obtained  respectively  from  the  species  sent.  Two  of  the 
plants  were  dead  and  rotten ;  and  the  others  were  unknown  to  the  late  Mr.  Anderson,  of  the 
Chelsea  Gardens.     The  four  extracts  are  as  follows: — 

a.  Ordinary  Cape  Moes. — Dark,  glossy,  very  resinous,  with  a  strong  disagreeable  odour,  and 
greenish  tint. 

8  Socotrine  Cape  Moes. — This,  in  colour,  resembled  socotrine  aloes;  but  it  was  more  glossy, 
brittle,  and  transparent.     Its  odour,  though  disagreeable,  was  less  so  than  the  first  kind. 

y.  Hepatic  Cape  Moes. — This  is  an  intermixture  of  an  opake  liver-coloured  extract  (hepatic 
Cape  aloes)  with  a  dark,  glossy,  transparent  extract. 

J.  This  very  much  resembled  the  preceding,  and  might  equally  claim  for  its  opake  portion 
the  name  of  hepatic  Cape  aloes. 

Cape  aloes  is  procured  from  Aloe  spicata  and  other  species  (see  ante,  p.  194). 

5.  Fetid,  Horse,  or  Caballine  Aloes  (Aloe  cahallina). — I  have  never  met  with 
any  particular  kind  of  aloes  under  this  name  in  English  commerce;  Barbados  aloes 
being  used  in  England  for  horses.  From  Prof.  Guibourt  I  have  received  two  sub- 
stances, which  he  denominates  Alois  Caballin. 

a.  One  is  impure  or  foot  Cape  aloes. 

0.  The  other  is  in  black  opake  masses,  intermixed  with  straws,  pieces  of  bark,  sand,  char- 
coal, and  other  impurities.  Its  fracture  is  uniform.  It  is  difficult  to  pulverize,  adheres 
to  the  pestle,  gives  a  greenish  powder,  has  a  very  little  odour,  and  yields  a  dark  brown 
decoction.     It  is  probably  an  extract  prepared  by  boiling  the  leaves  in  water. 

Guibourt  says  Caballine  aloes  is  procured  either  in  the  countries  which  furnish 
ordinary  aloes,  or  in  Spain3  or  Senegal. 

6.  Mocha  Aloes  (Aloe  de  Mocha). — Under  this  name,  I  found  in  a  drug  ware- 
house, where  it  had  lain  for  many  years,  an  impure  kind  of  aloes,  in  large  irregular 
masses,  opake,  and  black  externally,  intermixed  with  sand,  strings,  &c.  In  its 
brittlcncss,  odour,  and  the  pale  colour  of  its  decoction,  it  resembles  Cape  aloes. 
The  interior  of  the  mass  is  not  uniform :  in  some  places  it  is  dark  and  opake, 
somewhat  like  Barbados  aloes;  in  other  places  it  resembles  socotrine  aloes,  and  here 
and  there  we  find  portions  having  the  transparency  and  resinous  appearance  of  Cape 
aloes.  Recently,  this  kind  of  aloes  has  been  imported  under  the  name  of  Mocha 
aloes  from  Muscat,  in  chests  containing  nearly  2  cwt.  each.*  Dr.  Christison  thinks 
it  ia  East  Indian  aloes  of  low  quality.  It  is  described  by  Guibourt  under  the  name 
of  blackish  or  fetid  aloes  (aloes  noirdtre  et  fe'tide). 

7.  Indian  Aloes  (Aloe  indica  ;  not  the  Aloe  iudica  of  the  Edinburgh  Pharmaco- 
poeia).— Dr.  O'Shaughnessy5  mentions  two  kinds  of  Indian  aloes  :  Kurachee  aloes, 
nearly  black,  opake,  and  soluble  in  water  to  the  extent  of  52  per  cent. ;  and 
Deckan  aloes,  deep  brown,  and  soluble  to  the  extent  of  98  per  cent. 


1   HUt.  ilt  s  Drug,  simpl.  30M  edit.  t.  ii.  p.  418.  a  Ibid.  4me  edit,  p    168 

■  Formerly  the  inhabitants  of  Morviedro,  in  Valencia,  cultivated  the  aloe  plant  (A.  vulgaris),  and  ob- 
tains! from  ii  three  kinds  of  aloes, called  respectively  socotrine,  hepatic,  and  caballine  (Jussieu  in  Chap- 
tal'i  El,  m,nts  „/  Chemistry,  vol.  in.  p.  SB) ;  but  Laborde  (View  of  Spain,  vol.  i.  p.  30'2,  1609)  says  the 
cultivation  is  now  neglected. 

•  Mr.  Whipple  teili  me  that,  in  dissolving  and  straining  Mocha  aloes,  he  has  never  found  less  than  °5 
per  cent,  of  impurities  (sand,  stones,  &c). 

'  Bengal  Dispensatory. 
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Through  the  kindness  of  Professor  Royle,  I  have  examined  four  kinds  of  aloes 
brought  from  the  interior  of  India  : — 

a.  Aloes  from  Northern  India.— Is  dull,  black,  and  brittle,  and  lias  little  odour.     It  came  from 

the   northern  parts  of"  India,  where  it  is  common    in    the  bazaars  (Bagaar  aloes),     h  j, 

probably  the  kind  which  Ainslie1  says  resembles  Barbados  aloes,  and  is  brought  to  India 

from  Yemen,  in  Arabia.     Is  this  the  produce  of  Aloe  officinalis,  Forskiil  1 

0.  Guzerat  Aloes.— U  dark,  more  gummy  ;n  jts  appearance  and  feel,  more  difficult  to  fracture. 

y.  Salem  Aloes.— In  blackish  masses.     It  was  brought  from  Salem.     It  is  distinguished  from 

all  the  preceding  by  the  numerous  large  air  cavities  observed  in  its  interior.     Its  odour 

is  analogous  to  that  of  socotrine  aloes.     Its  price  is  marked  one  anna  and  nine  pice 

[about  two-pence  halfpenny]  a  pound. 

J.   Truhinopoli  Aloes. — Resembles  Cape  aloes  in  its  brittleness,  odour,  and  colour,  but  is  more 

opake.     Its  price  is  marked  at  two  annas  [about  three  pence]  a  pound. 
These  aloes  are  the  produce,  in  part  at  least,  of  Aloe  indicaf  a  species  with  red- 
dish flowers,  common  in  dry  situations  in  the  northwestern  provinces  of  India,  and 
which,  if  known  to  Roxburgh,  was  included  by  him  in  the  A.  perfoliata,  Linn., 
and  perhaps  also  of  A.  vulgaris,  or  the  plant  mentioned  by  Rheede.3 

8.  Curacoa  Aloes.— This  species  of  aloes  is  not  known  in  the  London  market, 
but  a  notice  of  it  has  been  published  by  Mr.  A.  Faber.4  It  is  the  produce  of  the 
Dutch  West  India  Island,  Curacoa;  but  as  even  in  Holland  it  cannot  be  regularly 
obtained,  it  is  probable  that  its  production  is  scanty. 

It  is  most  like  Cape  aloes,  but  does  not  possess  the  greenish  colour  which  is  some- 
times perceived  in  the  latter;  its  appearance  is  more  dull;  and  its  colour  is  often 
that  of  the  liver.  From  hepatic  aloes  it  differs  by  its  saffron-like  odour.  It  is  pro- 
bably the  produce  of  A.  vulgaris. 

Powdered  Aloes. — In  January,  1846,  the  lecture  assistant  of  the  Pharmaceutical 
Society  carefully  powdered  selected  samples  of  five  kinds  of  aloes  in  the  Society's 
museum.     The  colour  of  the  various  powders  were  as  follows : — 


No.  1.  Cape  aloes  .  . 
"  2.  Hepatic  aloes  . 
"    3.  Barbados  aloes 


Socotrine  aloes 
Mocha  aloes. 


Lightest  colour.     Tint,  pale  yellow. 

Nearly  alike.    Deeper  coloured  than  No.l.    No.  2  had  a  reddish,  No.  3  a  greenish 
tint. 

f  Both  darker  than  the  three  preceding  sorts.    That  of  No.  4  had 
the   tint  of,  but  was  less  deep  than,  roasted  chicory  powder; 
Darkest  colour  ]      that  of  No.  5  was  olive  or  greenish.     In  twelve  months,  No. 
4  had  become  coherent  and  darkest  of  all. 


Strained  Aloes;  Aloe  colata. — In  order  to  deprive  aloes  of  the  various  foreign 
matters  with  which  they  are  frequently  mixed,  the  wholesale  druggist  purines  the 
extract  by  melting  and  straining  it.  The  fusion  is  effected  in  a  metallic  vessel 
heated  by  steam  or  hot  water,  a  hair  or  wire  sieve  being  used  for  straining  the  liquor. 
By  this  process  the  aloes  suffers  a  physical,  and  probably  also  a  chemical  change. 
It  becomes  darker  coloured,  harder,  and  somewhat  less  odorous.  It  is  probable  that 
the  deepened  colour  is  produced  by  the  action  of  atmospheric  oxygen. 

Composition. — Aloes  has  been  analyzed  by  Trommsdorff,5  by  Bouillon-Lagrange 
and  Vogel,6  by  Braconnot,7  and  by  Winkler.3 


Trommsdorff. 

Bouillon-Lagrange 
and  Vogel. 

Braconnot. 

Winkler. 

Socotri?ie. 
Saponaceous  principle  75 

Barbados. 
81.25 
6  25 
12.5 
trace 

Soc. 

Extractive    68 

Resin     ...  32 

Vegetable )      „ 

albumen  J 

100 

Bar 
52 
42 

6 
100 

Soc. 
Bitter  principle  73 
Puce         do.         26 

Impurities  ...     1 
100 

Soc 
Bitter  matter  50 
Resin   ....  50 

Albumen    .  .    0 
100 

60 
35 

5 

Kill 

Vegetable  albumen  .  .    0 
Gallic  acid    ....     trace 

Aloes 100       100.00 

1  Mat.  Ind.  vol.  ii.  p.  10. 

2  Royle,  Bot.  of  the  Himalayan  Mountains. 

4  Pharmaceutical  Journal,  vol.  vii.  p.  547,  1848. 

*  Ibid.  p.  155. 

»  Geiger,  Hand.  d.  Pharm.  Bd.  ii.  782,  1829. 


2  Hort.  Malab.  ii.  t.  3. 

*  Ann.  de  Chim.  t.  lxviii.  p.  11,  1808. 

'  Journ.  de  Physiq.  t.  lxxxiv.  p.  331,  1617. 
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1.  Aloesin,  Pfaff  (Saponaceous  Matter;  Extractive;  Bitter  Principle  of  Aloes  or  Aloe  bitter .- 
Jloin). — This  is  the  principal  constituent  of  aloes.  It  is  contained  in  the  cold  infusion  of  aloes, 
and  ;il~o  in  a  decoction  which  has  cooled:  it  may  be  obtained  from  either  by  evaporation. 
Tims  procured,  it  is  a  brown  and  bitter  mass,  readily  soluble  in  water, but  difficultly  so  in  spirit 
of  wine.  In  pure  alcohol  or  ether  it  is  said  to  be  insoluble,  or  nearly  so.  Besides  earlion, 
hydrogen,  and  oxygen,  it  contains  nitrogen,  for  it  yields  ammonia  by  destructive  distillation,  and 
furnishes  carbazotic  acid  when  treated  by  nitric  acid.  Aloesin  is  probably  a  mixture  or  com- 
pound of  various  proximate  principles.  Obtained  as  above,  Braconnot  says  it  contains  some  of 
the  pure-coloured  principle,  which  may  be  removed  by  oxide  of  lead. 

2.  Aloe  Resin. — The  substance  which  deposits  from  a  decoction  of  aloes  as  it  cools  is  usually 
denominated  resin.     Braconnot  says  it  is  a  mixture  of  aloesin  and  puce-coloured  principle ;  while 

us  regards  it  as  apotheme  combined  with  unaltered  extract.  It  is  transparent,  brown, 
soluble  in  alcohol,  ether, and  alkaline  solutions.  The  puce  coloured  principle  of  Braconnot 
is  an  odourless  and  tasteless  powder,  combustible,  but  not  fusible;  and  is  prepared  by  digesting 
aloes  with  water  and  oxide  of  lead:  a  compound  of  the  puce  principle  and  the  oxide  is  pro- 
cured, which  is  to  be  washed  and  decomposed  by  weak  nitric  acid:  the  oxide  is  dissolved,  and 
the  puce  principle  left.  From  Braconnot's  observations,  this  principle  seems  to  be  rather  oxidized 
extractive  (apotheme,  Berz.)  than  resin. 

3.  Vegetable  Albumen. — This  term  is  applied  to  a  substance  insoluble  in  both  water  and 
alcohol. 

4.  Aloesic  Acid. — This  is  the  acid  which  TrommsdorfT  supposed  to  be  gallic  acid.  A  solu- 
tion of  aloes  reddens  litmus,  darkens  ferruginous  solutions,  but  does  not  precipitate  gelatin  : 
hence  TrommsdorfT  assumed  the  presence  of  gallic  acid.  But  while  gallic  acid  causes  a  blue 
colour  with  the  persalts  of  iron,  infusion  of  aloes  produces  an  olive  brown  one.  Furthermore, 
if  excess  of  diacetate  of  lead  be  added  to  this  infusion,  and  sulphuretted  hydrogen  be  passed 
through  the  filtered  liquor,  to  throw  down  the   excess  of  lead,  the  boiled    and   strained   liquor 

lea  the  property  of  becoming  olive  brown  on  the  addition  of  sesquichloride  of  iron. 
it  appears  to  me  that  the  acid  is  a  pecidiar  one,  and  I  have  accordingly  termed  it  aloesic 
acid.  It  must  not  be  confounded  with  an  acid  obtained  by  the  action  of  nitric  acid  on  aloes,  and 
which  has  been  termed  aloetic  acid. 

M(  issuer1  has  given  the  name  of  Aloine  to  a  supposed  alkali  in  aloes.  Its  solution  was 
brown,  and  acted  as  an  alkali  on  reddened  litmus  paper.  With  sulphuric  acid,  aloine  formed  a 
crystalline  salt. 

Winkler2  regards  aloes  as  a  neutral  vegetable  salt,  composed  of  two  peculiar  basic  substances 
(viz.,  a  non-bitter  resin,  and  a  bitter  substance)  and  an  acid,  viz.,  a  colouring,  non  bitter  matter. 

Fabroni3  obtained  a  fine  violet  colour  from  the  recent  juice  of  the  Aloe,  which  has  been  pro- 
posed as  a  dye  for  silk.     It  is  formed  by  the  action  of  the  oxygen  of  the  air  on  the  juice. 

Messrs.  T.  and  H.  Smith4  have  obtained  a  yellow  crystalline  substance  from  aloes,  to  which 
they  have  given  the  name  of  aloine.  Its  composition  is  stated  by  Dr.  Stenhouse  to  be  C^H^O*. 
In  doses  of  one  or  two  grains  it  operates  as  a  purgative. 

Chemical  Characteristics. — Aloes  is  almost  completely  soluble  in  boiling 
water.  When  the  decoction  of  aloes  cools,  the  substance  called  resin  is  deposited. 
The  clear  cold  solution  (aloesin)  reddens  litmus,  strikes  a  deep  olive-brown  tint 
(aloetate  of  iron)  with  sesquichloride  of  iron,  is  deepened  in  colour  by  alkalies,  but 
is  unchanged  with  gelatine.  Diacetate  of  lead  forms  a  copious  yellow  precipitate 
with  it. 

The  alcoholic  tincture  of  aloes  does  not  become  turbid  when  mixed  with  water. 
When  the  ethereal  tincture  is  poured  in  water,  the  ether  evaporates,  and  leaves  a 
film  of  resin. 

The  bitter  principle  of  aloes  (aloesin)  is  distinguished  from  that  of  rhubarb  by 
its  not  striking  a  green  colour  with  the  salts  of  iron,  and  by  its  insolubility  in 
ether. 

The  differential  chemical  characters  of  the  various  kinds  of  aloes  are  not  constant.  The  fol- 
lowing, however,  arc  the  results  of  some  experiments: — 

a.  Cape  aloes,  when  good,  usually  completely  dissolves  in  boiling  water,  leaving  no  residuum 
of  vegetable  albumen.  &c.  The  decoction  is  clear,  usually  paler  than  that  of  the  other  kinds, 
and  deposits  much  of  the  so  called  resin  in  cooling. 

B.  Barbados  aloes  sometimes  leaves  an  insoluble  residuum  (vegetable  albumen,  &c.)  when 
boiled  in  water.  The  decoction,  when  cold,  is  dark  and  usually  turbid:  generally,  it  is  darker 
than  that  of  the  other  sorts,  yet  I  have  found  it  the  palest.     I  have  also  observed  that  the 

1  PfntTH  Mat.  Med.  vol.  vii.  p.  171.  a  Schwartz,  Pharm.  Tabell.  p.  294,  2te  Ausc. 

'  inn.  dt  Chint.  xxv.  301.  ♦  Chemical  Gazette,  March  15,  1851. 
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decoction  on  cooling  becomes  turbid,  and  lets  fall  a  yellow  powder  like  thai  which  I  have  seen 
in  decoction  of  hepatic  aloes. 

y.  Socotrine  aloes  yields  a  decoction  which,  when  cold,  is  dark  and  nearly  clear. 

*.  Hepatic  aloes  yields  a  decoction  which,  on  cooling,  frequently  deposits  a  yellow  powder. 

Products  of  the  decomposition  of  aloes  b>/ nitric  acid.— When  aloes  is  heated  with 
nitric  acid,  nitrous  fumes  are  evolved,  and  the  principles  of  which  aloes  consist  arc 
oxidized.  The  residuum  has  an  intensely  bitter  taste,  and  is  termed  artificial  «/,*. 
litter  (kiinstliches  Aloebitter)     It  is  a  mixture  of  several  principles. 

The  products  of  the  action  of  nitric  acid  on  aloes  have  occupied  the  attention  of  sevei 
tinguished  chemists;  but  the  results  of  their  experiments,  though  highly  interesting,  are  not 
uniform.     Braconnot1  and  Chevreul2  examined  the  reaction.     The  former  applied  the  tern, 
aloetic  arid  to  the  residual   solid,  which  Liebig3  subsequently  declared  to  be  a  mixture  of  mine 
or  nitrous  acid,  carbazotic  acid,  and  a  peculiar,  non-acid,  resinous,  red  matter.     Boutin4  h 
recently  examined  the  reaction  of  nitric  acid  on  aloes,  and  he  states  the  products  to  be  polyrhrt 
malic  acid  (the  aloetic  acid  of  Braconnot)  composed,  according  to  Pelouze,of  ClaH2N2013,  oxalic 
acid,  carbazotic  acid,  and  cyanile.     Schunk*  states  that,  by  the  action  of  nitric  acid  on  al 
obtained  four  peculiar  acids,  viz  ,  aloetic  acid,  aloeresinic  acid,  chrysammic  acid,  C15HN2Ol2-f-U(), 
and  chrysolepic  acid,  C'2H2N30'3-fHO. 

Mulder6  has  recently  examined  the  products  of  the  reaction  of  nitric  acid  on  aloes.  Jnhythms 
chrysammic  acid,  he  says,  consists  of  C14HN2On.  The  so-called  chrysolepic  acid  he  considers  to  be 
identical  with  nitropicric  acid  (t.  e.  carbazotic  acid).  He  found  the  composition  of  the  folia. 
ceous  crystals  of  this  acid  to  be  C12H3N30'4. 

Physiological  Effects,     a.   On  Vegetables. — Not  ascertained. 

/3.  On  Animals. — Aloes  is  the  ordinary  purgative  for  solipedes  (the  horse,  the 
ass,  the  zebra,  &c),  as  it  is  both  safe  and  sure.  In  horses,  previously  prepared  by 
two  or  three  bran-mashes  to  soften  the  dung,  the  dose  is  from  five  to  seven  drachms.' 
It  acts  slowly,  requiring  from  eighteen  to  forty-eight  hours  for  its  operation.8  Mr. 
Youatt  informs  me  that  aloes  is  a  valuable  purgative  for  the  dog,  in  doses  of  from 
one  to  three  drachms,  and  with  the  addition  of  from  one  to  three  grains  of  calomel. 
Barbados  aloes  is  preferred  by  veterinarians,  as  being  more  effective  than  Cape  aloes, 
in  the  ratio  of  about  seven  to  five.  Aloes  proves  purgative  to  oxen,  sheep,  and  pigs, 
but,  as  in  the  other  cases,  it  operates  slowly.9  Moiroud10  injected  into  the  veins  of 
a  horse  four  drachms  of  aloes  dissolved  in  water  with  a  little  alcohol,  and  the  next 
day  an  ounce  more,  without  any  other  effect  than  the  evacuation  of  a  large  quantity 
of  urine.  The  dung,  however,  was  enveloped  by  a  thin  pellicle  formed  by  altered 
intestinal  mucus.  This  was  collected  and  analyzed  subsequent  to  the  death  of  the 
animal  (which  followed  three  days  after  the  injection) :  it  offered  scarcely  any  traces 
of  the  constituents  of  the  bile. 

y.  On  Man. — Tsfken  internally  in  small  doses  aloes  acts  as  a  tonic  to  the  ali- 
mentary canal,  assisting  the  digestive  process,  strengthening  the  muscular  fibres, 
and  promoting  the  secretions,  especially  that  of  the  liver,  which  organ  it  is  thought 
specifically  to  influence.  In  large  doses  it  acts  as  a  purgative.  There  are,  however, 
some  peculiarities  attending  its  cathartic  operation  deserving  of  notice.  In  the  first 
place,  these  effects  are  not  so  speedily  produced  as  by  some  other  purgatives;  for 
eight,  twelve,  and  sometimes  twenty-four  hours  elapse  before  they  arc  produced. 
Secondly,  aloes  acts  especially  on  the  large  intestines,  and  a  full  dose  is  in  some 
persons  apt  to  produce  heat  and  irritation  about  the  rectum,  and  tenesmus;  and,  in 
those  troubled  with  hemorrhoids,  it  is  said  not  unfrequently  to  increase,  or  even  to 
bring  on,  the  sanguineous  discharge.  Eallopius"  tells  us,  that  of  one  hundred  persons 
who  used  aloes  as  a  purgative,  ninety  were  affected  with  the  hemorrhoidal  flux, 
which  ceased  when  the  use  of  aloes  was  omitted.  But  though  this  statement  has 
been  often  quoted  as  an  objection  to  the  use  of  aloes,  it  is  of  little  importance,  as 
there  is  no  evidence  that  the  disease  was  brought  on  by  aloes.     The  uteruSj  in 

'  Ann.  de  Chimie,  lxviii.  28.  a  Ibid,  lxxiii.  46. 

3  l'i  ggendorfPs  Annalen,  xiii.205;  also,  Liebie  and  Poggendorff's  HandwOrttrbuch  d.  Chimie,  S.26S, 
1S37. 

4  Journ   d.  Pharmacie,  t.  xxvi.  p.  185.  »  Ann.  der  Chimie,  Bd.  xxxix. 
«  Buchner'g  Repertorium,  3te  Reihe.  Bd.  ii    1849.  '  Youatt,  The  Horse,  p.  211. 

e  Moiroud,  Pharm.  Vitir.  p.  26.  •  Wibraer'a  Wirk.  d.  Arzneim. 

w  Op.  tit.  "  Opera  Omnia,  p.  109,  Fraacof.  1000. 
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common  with  all  the  pelvic  viscera,  is  stimulated  by  aloes.  A  determination  of  blood 
towards  these  organs,  and  a  fulness  of  the  blood-vessels  (especially  of  the  veins), 
are  produced,  and  thus  uterine  irritation  and  monorrhagia  are  apt  to  be  increased 
by  aloes,  while  in  amenorrhoea  and  chlorosis  it  may  occasionally  act  as  an  emniena- 
gogue.  Dr.  Wedekind1  says  that  small  doses  of  aloes  often  occasion  erection,  and 
increase  the  sexual  feelings. 

The  purgative  effects  of  aloes  do  not  arise  merely  from  their  local  action  on  the 
alimentary  canal,  since  this  effect  is  sometimes  produced  when  the  medicine  has 
been  neither  swallowed  nor  given  by  the  rectum.  Thus  Monro  primus3  tells  us, 
that  the  tincture  of  aloes  applied  to  a  caries  of  the  bone  produced  purging;  and  it 
is  said3  that  an  aloetic  pill  used  as  a  stimulant  to  an  issue  had  a  similar  effect;  lastly, 
applied  to  a  blistered  surface  it  has  the  same  operation.  So  that  the  purgative 
action  of  aloes  appears  to  be  of  a  specific  kind. 

According  to  Dr.  Wedekind,4  the  operation  of  aloes  depends  on  the  increased 
secretion  of  bile,  which  is  produced  by  the  specific  action  of  this  medicine  on  the 
liver.  He  founds  this  opinion  on  the  results  of  various  experiments.  Thus,  he 
says,  that  if  aloes  be  added  to  purgatives  (a  laxative  infusion  and  sulphate  of  soda), 
whose  operation  is  speedy,  its  effects  do  not  take  place  for  some  hours  after  those 
caused  by  the  other  purgatives;  and  he  also  asserts  that  the  evacuations  in  the 
second  purging  differ  from  those  of  the  first  both  in  appearance  and  smell.  More- 
over, he  found  that,  as  long  as  the  stools  were  white  or  gray  in  icterus,  the  aloes  did 
not  purge  even  when  exhibited  in  large  doses;  but  the  purgative  effect  supervened 
immediately  after  the  fecal  matter  began  to  contain  bile,  proving  that  the  presence 
of  bile  in  the  intestinal  canal  is  a  necessary  condition  of  the  purgative  effect  of  aloes. 
But  in  Moiroud's  experiment,  above  quoted,  no  effect  seemed  to  be  produced  on  the 
hepatic  secretion. 

In  all  probability,  the  increased  secretion  of  bile,  the  irritation  about  the  rectum, 
the  disposition  to  hemorrhoids,  and  the  vascular  excitement  of  the  sexual  organs, 
all  of  which  are  said  to  be  produced  by  aloes,  are  the  effects  of  a  stimulant  action 
exerted  by  this  medicine  over  the  venous  system  of  the  abdomen,  and  especially  of 
the  pelvis. 

Dr.  Grcenhows  ascribes  a  diuretic  effect  to  aloes,  and  his  statement  is  corroborated 
by  Moiroud's  experiment. 

Socotrine  aloes  is  said  not  to  be  so  apt  to  occasion  hemorrhoids  as  the  Barbados 
kind.  Some  years  since,  Dr.  Clutterbuck  instituted  numerous  experiments  at  the 
(icncral  Dispensary,  Aldersgate  Street,  which  I  witnessed,  to  determine  the  effects 
of  the  different  kinds  of  aloes,  but  scarcely  any  difference  in  their  operation  on  the 
human  subject  was  perceptible.  However,  it  is  probable  that  Cape  aloes  is  less 
powerful  in  its  action  on  man,  as  it  is  on  the  horse,  than  the  Barbados  kind.  But 
the  difference  is  the  less  obvious  in  the  human  subject,  on  account  of  the  compara- 
tive smallness  of  the  dose  required  to  produce  the  purgative  effect. 

As  a  purgative,  aloes  holds  an  intermediate  rank  between  rhubarb  and  senna. 
Vogt8  places  it  between  jalap  and  rhubarb.  From  rhubarb  it  is  distinguished  by 
iis  more  stimulant  influence  over  the  large  intestines  and  the  pelvic  organs:  from 
senna  by  its  feebler  action  as  a  purgative,  by  its  slow  operation,  and  by  its  tonic  in- 
fluence when  given  in  small  doses.  It  irritates  less  powerfully  than  either  jalap 
or  scammony  :  further,  its  influence  over  the  blood-vessels  of  the  pelvic  viscera  is 
greater  than  these. 

I  Fse  —  The  uses  of  aloes  maybe  readily  inferred  from  the  remarks  already  made. 
It  is  evidently  not  adapted  for  those  cases  in  which  a  speedy  effect  is  required ;  and 
it  is,  therefore,  useless  to  add  it  to  purgatives  to  quicken  their  operation.  It  is 
well  fitted  for  cases  of  costiveness  where  there  is  a  scanty  secretion  of  bile,  and  for 


■  Rngt's  Magasin.  1827,  Bd.  24,  Heft  2,  S.  304. 

I'   *»i  IW1.  '  Mim.  de  la  Soc.  Roy.  de  Mid.  Paris,  torn.  ii.  p   163 

4  (>r-  tit.j  tils...  Lnnrtt,  vol.  i.  p.  "17,  1S27-S  * 

•  Lone/.  Mid.  Uaz.  vol.  xix.  p.  270.  «  Pharmakodynamik,  Bd.  ii.  S.  334,  2te  Aufl. 
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torpid  conditions  of  the  large  intestines,  especially  when  attended  with  deficient 
uterine  action.  Some  of  the  ill  effects  ascribed  to  the  use  of  aloes  are  probably 
imaginary,  and  others  are  much  exaggerated.1  It  is,  however,  advisable  to  avoid 
the  use  of  this  purgative  in  inflammatory  conditions  and  organic  diseases  of  the 
liver,  in  biliary  calculi,  in  mechanical  impediments  to  the  passage  of  the  blood 
through  the  branches  of  the  portal  veins,  in  hemorrhage  from  any  of  the  pelvic 
organs  (as  the  uterus  and  rectum),  in  irritation  of  the  rectum,  prostate  glaud,  or 
bladder,  in  pregnancy,  &c.  For  we  have  many  other  equally  efficient  purgatives, 
to  the  use  of  which,  in  these  cases,  no  ill  consequences  have  been  ascribed.  While, 
therefore,  I  concur  with  Dr.  Fothergill2  in  advising  that  the  exhibition  of  aloes 
should  be  avoided  when  the  menses  are  about  to  cease,  I  am  not  prepared  to  admit 
that  "the  piles,  strangury,  immoderate  discharges  of  the  menses,  racking  pains  in  the 
loins,  representing  labour  pains,  and  other  similar  complaints,"  are  frequently  in- 
duced by  this  medicine.  On  the  contrary,  I  suspect  this  catalogue  of  the  evils  of 
aloetic  purges  to  be  much  overcharged.  "Aloetic  medicines,"  says  Dr.  Denmau,3 
"  are  forbidden  during  pregnancy,  lest  they  should  do  mischief  by  their  supposed 
deobstruent  qualities  ;  but  they  are  cheap,  and  conveniently  given  in  the  form  of 
pills,  and  I  have  not  observed  any  bad  effects  from  them."  The  emaciation,  stric- 
ture of  the  rectum,  and  enteritis,  referred  by  Dr.  Greenhow*  to  the  long-continued 
use  of  aloetic  medicines,  ought,  doubtless,  to  be  ascribed  to  other  causes. 

The  following  are  some  of  the  cases  in  which  the  use  of  aloes  has  been  advised:— 

1.  In  loss  of  appetite  and  dyspepsia,  depending  on  a  debilitated  condition  of  the 
digestive  organs,  accompanied  by  costiveness,  but  unattended  with  any  signs  of 
local  irritation,  aloes  may  be  given  in  small  doses  as  a  stomachic. 

2.  Li  habitual  costiveness,  depending  on  deficiency  of  bile,  or  on  a  sluggish  condi- 
tion of  the  large  intestines — particularly  in  hypochondriacal  or  studious  persons,  or 
in  those  whose  habits  or  occupations  are  sedentary — aloes,  given  in  sufficient  doses 
to  purge,  will  be  found  a  very  useful  medicine.  A  torpid  state  of  the  colon,  with 
large  fecal  accumulation,  is  not  unusual  in  females.5  In  such,  the  use  of  aloes  is 
often  attended  with  much  benefit. 

3.  To  excite  the  menstrual  discharge,  aloes  is  frequently  employed.  It  has  been 
supposed  that,  by  determining  an  afflux  of  blood  to  the  pelvic  organs,  aloes  would 
stimulate  the  uterine  vessels,  and  thus  relieve  deficient  menstruation  conuectcd  with 
atonic  conditions  of  the  uterus.  But  it  often  fails  :  indeed,  Dr.  Cullen0  says  that  it 
rarely  succeeds. 

4.  To  reproduce  the  hemorrhoidal  discharge,  aloes  has  been  frequently  employed 
in  large  doses.  Serious  affections  of  the  head,  or  of  other  parts,  have  sometimes 
disappeared  on  the  occurrence  of  the  hemorrhoidal  flux ;  and,  therefore,  in  persons 
who  have  been  subject  to  this  discharge,  but  in  whom  it  has  stopped,  it  is  ad- 
visable to  attempt  its  re-establishment,  with  the  view  of  relieving  other  more 
serious  disorders. 

5.  To  promote  tlie  secretion  of  bile  where  a  deficiency  of  this  fluid  does  not  arise 
from  hepatic  inflammation ;  as  in  some  forms  of  jaundice  which  are  unconnected 
with  biliary  calculi,  inflammation,  mechanical  obstruction  of  the  ducts,  &c. 

6.  In  cerebral  affections. — The  compound  decoction  of  aloes  is  a  most  valuable 
stimulating  purgative  for  elderly  persons  in  whom  a  tendency  to  apoplexy  exists, 
especially  in  cold  and  phlegmatic  habits.  It  will  frequently  be  necessary  to  conjoin 
other  cathartics,  as  the  infusion  of  senna. 

7.  As  an  anthelmintic,  a  decoction  of  aloes,  used  as  an  enema,  has  been  effica- 
cious in  the  small  thread-worm  (Ascaris  vermicularis). 

Administration. — On  account  of  its  nauseous  taste,  aloes  is  frequently  given 
in  the  form  of  pill  (pilules  aloeticas,  offic).    One  or  two  grains  seldom  fail  to  pro- 

*  Ox.  the  Use  and  Abuse  of  Aloes,  London  Medical  Gazette,  vol.  iv.  p.  139. 

"  Med.  Ohs.  and  Inq.  vol.  v.  p.  173.  '  Jntrod.  to  the  Pract.  of  Midwifery. 

*  Loud.  Med.  Gaz.  vol.  xix.  p.  270. 

4  Copland,  Dictionary  of  Practical  Medicine,  art.  Colon,  torpor  of.  '  Treat,  of  the  Mat.  Med. 
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duce  one  stool,  which  seems  to  be  merely  an  evacuation  of  what  may  he  supposed 
to  have  been  present  for  the  time  in  the  great  intestines  (Cullen).  The  ordinary 
dose  is  five  grains ;  but  ten,  fifteen,  or  even  twenty  grains  are  sometimes  given. 

1.  PILCLA  ALOES  COMPOSITA,  L.  D. ;  Pilulse  Aloes,  E. ;  Compound  Pills  of  Aloes. 

otrine  Aloes  [Hepatic,  D.~\,  powdered,  3J ;  Extract  of  Gentian  gss;  Oil  of 
Caraway  r^xl.  [f3ss,  D.)  ;  Treacle,  as  much  as  may  be  sufficient  [gss,  Z>.]  L. ; 
beat  them  together  until  incorporated.  The  Edinburgh  College  orders  of  Socotrine 
Aloes  and  Castile  Soap  equal  parts  ;  Conserve  of  Red  Roses  a  sufficiency ;  beat 
them  into  a  proper  pill  mass.  This  pill  may  be  also  correctly  made  with  the  finer 
qualities  of  East  Indian  Aloes,  as  the  Socotrine  variety  is  very  scarce ;  and  many, 
not  without  reason,  prefer  the  stronger  Barbados  Aloes,  E.) — This  pill  is  a  valuable 
purgative  in  habitual  costivcness.     Dose,  five  to  fifteen  grains. 

2.  PILl'LA  ALOES  CUM  MYRRHA,  L.  D;  Pilulx  Aloes  et  Mi/rrhte,  E.  [U.  S.];  Pi- 
lulve  Rvji,  offic. ;  Pills  of  Aloes  and  Mi/rrh;  Rufus's  Pills. — (Socotrine  or  Hepatic 
Aloes  3-ss  [four parts,  E.]j  Saffron  5'j  [one part,  E.];  Myrrh  3'j  [two parts,  E.]; 
Soft  Soap  3'j ;  Treacle  [Conserve  of  Red  Roses,  E.~],  as  much  as  may  be  sufficient. 
Rub  the  aloes  and  the  myrrh  separately  to  powder;  then  beat  the  whole  together 
until  incorporated  [Aloes  §ij;  Myrrh  sj;  Saffron  §ss;  Syrup  q.  s.  M.  To  be 
divided  into  480  pills,  U.  >S'.]). — Used  as  a  purgative  in  chlorosis  and  amenorrhoea. 
Dose,  ten  to  twenty  grains. 

!,  PILULA  ALOES  CUM  SAPONE,  L.;  Pihda  Aloes  diluta;  Pills  of  Aloes  and  Soap.— 
(Extract  of  Barbados  Aloes  powdered,  Soft  Soap,  Extract  of  Liquorice,  equal  parts} 
Treacle  as  much  as  may  be  sufficient.  Beat  the  aloes  with  the  soap;  then,  having 
added  the  others,  beat  the  whole  together  until  incorporated.) — Dose,  grs.  v  to  grs.  x. 

4.  PILULE  ALOES  ET  ASSAFffiTIM,  E.  [U.S.];  Pills  of  Aloes  and  Assafetida.— 
(Aloes  [Socotrine  or  East  Indian],  Assafetida,  and  Castile  Soap,  equal  parts.  Beat 
them,  with  Conserve  of  Red  Roses,  into  a  proper  pill  mass.) — Used  in  dyspepsia 
attended  with  flatulence  and  costiveness.     Dose,  ten  to  twenty  grains. 

!).  PILULE  ALOES  ET  FERRI,  E.j  Pills  of  Aloes  and  Iron.— (Sulphate  of  Iron 
three  parts;  Barbados  Aloes  two  parts;  Aromatic  Powder  six  -parts;  Conserve  of 
Red  Roses  eight  parts.  Pulverize  the  aloes  and  sulphate  of  iron  separately;  mix 
the  whole  ingredients,  and  beat  them  into  a  proper  mass,  which  is  to  be  divided  into 
five-grain  pills.) — A  valuable  emmenagogue  in  atonic  amenorrhoea  and  chlorosis. 
Dose,  one  to  three  pills. 

li.  PI'LUS  ALOES  COMPOSITUS,  L\;  'Compound  Poirder  of  Aloes.— (Socotrine  or 
Hepatic  Aloes  fisej  Guaiacum  Resin  sj;  Compound  Powder  of  Cinnamon  ^ss. 
Kill*  the  aloes  and  the  guaiacum  resin,  separately,  to  powder;  then  mix  them  with 
I  he  compound  powder  of  cinnamon.) — Purgative  and  sudorific.  Seldom  used. 
Dose,  ten  to  twenty  grains. 

7.  PI'LUS  ALOES  (Til  CAMILLA  [U.  S.];  Eiera  7 W,  offic.;  Powder  of  Aloes  and 

Cum ll,i. — (  Hepatic  Aloes  fbj;  Canella  bark  Jiij.  Powder  them  separately,  and 
then  mix.) — A  popular  emmenagogue.     Dose,  five  to  fifteen  grains. 

8.  DKCOCTCl  ALOES  COMPOSITUM,  L.  D.;  Decocium  Aloes,  E.;  Compound  Deeot* 

tin,,  of  Mors. — (Extract  of  Liquorice  3vij  [gss,  E.  Z>.];  Carbonate  of  Potash  Jj 
[9ij,  E.  J).];  Extract  of  Socotrine  Aloes  [Hepatic,  I).,  or  Socotrine,  E.]  powdered", 
Myrrh  powdered,  Saffron,  of  each  5iss  [3j,  E.  J).]-  Compound  Tincture  of  Car- 
damom  f^vij  ffjiv,  E.,  as  much  as  is  sufficient,  Z>.];  Distilled  Water  Oiss  [f|xvj, 
E ,  f'.sxiv,  />.].  Boil  down  the  liquorice,  carbonate  of  potash,  aloes,  myrrh,  and 
saffron,  with  the  water,  to  a  pint  [fjxij,  E.],  and  strain;  then  add  the  compound 
tincture  of  cardamom  [as  much  as  will  make  sixteen  fluidounces,  D.~\. — A  most 
valuable  preparation.     A  mild  cathartic,  tonic,  antacid,  and  emmenagogue.     Used 
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in  the  before-mentioned  cases  in  doses  of  f^ss  to  f^ii.  Acids,  acidulous  salts,  and 
most  metallic  salts,  are  incompatible  with  it.  If  it  be  desirable  to  conjoin  chaly. 
beates  with  it,  either  the  Potasses  Ferrico-lhrtras  (see  vol.  i.  p.  752)  or  the  Ammo- 
nias Ferrico-Citras  (see  vol.  i.  p.  749)  may  be  added  to  the  cold  decoction  without 
undergoing  decomposition.  The  quality  of  the  aloes  used,  the  length  of  time  the 
decoction  is  boiled,  and  the  purity  of  the  extract  of  liquorice,  affect  the  transparency 
or  turbidity  of  this  decoction,  which  is  never  so  bright  as  tincture  of  aloes.1 

9.  EXTRACTUM  ALOES,  L. ;  Extractum  Aloes  Purificatum ;  Purified  Extract  of 
Aloes. — (Socotrine  Aloes  sxv;  Boiling  Water  Cong.  j.  Macerate  for  three  days 
with  a  gentle  heat;  afterwards  strain  and  set  by,  that  the  dregs  may  subside.  Pour 
off  the  clear  liquor,  and  evaporate  it  to  a  proper  consistence.) — It  is  intended  to 
deprive  the  aloes  of  the  substance  called  resin,  on  which  its  irritating  and  griping 
qualities  have  been  supposed  to  depend.     Dose,  five  to  fifteen  grains. 

p.  EXTRACTUM  ALOES  BARBADEXSIS,  L. ;  Extract  of  Barbados  Aloes.— This  is 
prepared  in  the  same  way  as  the  Extractum  Aloes,  L. 

y.  EXTRACTUM  ALOES  HEPATIILE;  Extractum  Aloes  Aquosum,  D.  ;  Ext  ran  „f 
Hepatic  Aloes;  Watery  Extract  of  Aloes. — Hepatic  Aloes,  in  coarse  powder,  $r 
Water  Oij.  Boil  the  aloes  until  it  is  dissolved;  when  the  solution  is  cold,  and  the 
dregs  have  subsided,  pour  off  the  clear  liquid,  and  evaporate  it  to  a  proper  con- 
sistence, D. 

The  effects,  uses,  and  doses  of  these  two  preparations  are  the  same  as  those  of 
Extractum  Aloes. 

10.  TINCTURA  ALOES,  L.  E.  [U.S.];  Tincture  of  Aloes.— (Socotrine  or  Hepatic 
Aloes,  coarsely  powdered,  3j;  Extract  of  Liquorice  giij;  Distilled  Water  Oias  [Oj 
and  fgviij,  E.~\;  Ilectified  Spirit  Oss  [f  Jxij,  E.].  Macerate  for  seven  [with  occa- 
ssional agitation,  E.~\  days,  and  strain.  Th'is  tincture  cannot  without  difficulty  and 
delay  be  prepared  by  percolation,  E.)— Purgative  and  stomachic.     Dose,  3 i j  to  I). 

11.  TIMTIRA  ALOES  C0MP0SITA,  L.;    Tinctura   Aloes   et   Myrrhse,  E.  [U.S.]; 

Elixir  Proprictatis  of  Paracelsus,    Compound  Tincture  of  Aloes. (Socotrine  or 

Hepatic  Aloes,  coarsely  powdered,  3*iv  [|iij,  U.  #.];  Saffron  Jij  [|i,  U.  &]•  Tine- 
ture  of  Myrrh  Oij.  Macerate  for  seven  days,  and  strain,  L.  This  tincture  cannot 
be  well  prepared  by  percolation,  E.)— Purgative,  stomachic,  emmenagogue.  Used 
in  cold,  sluggish  habits.     Dose,  3ss  to  3j. 

12.  VINUM  ALOES,  L.  E.  [U.  S.];  Tinctura  Sacra;  Wine  of  Jfocs.— (Socotrine  or 
Hepatic  Aloes,  rubbed  to  powder,  gij;  Canella,  powdered,  3W;  Sherry  Wine  Oij. 
Macerate  for  seven  days,  frequently  shaking,  and  strain.  The  Edinburgh  CoUqt 
uses  Aloes  [Socotrine  or  East  Indian]  ^iss;  Cardamom  seeds  ground,  Ginger  in 
coarse  powder,  of  each  3iss;  Sherry  Oij.  Digest  for  seven  days,  and  strain  through 
linen  or  calico  [Aloes,  in  powder,  si;  Cardamom  bruised,  Ginger  bruised,  of  each 
a  drachm;  White  Wine  a  pint.  Macerate  for  fourteen  days,  with  occasional  agita- 
tion, and  filter  through  paper,  U.  A'.]).— Wine  of  aloes  is  purgative  in  doses  of  fgss 
to  f  J'j ;  stomachic  in  doses  of  f  3j  to  f3ij. 

Aloes  is  a  constituent  of  several  other  preparations  (as  Pilula  Colocynlhidis  com- 
posita,  L.  D.;  Pilules  Colocynthidis,  E.;  Pilules  Rhei  composites,  L.  E. ;  PiMst 
Catnbogiae,  E.;  Pdulse  Cambogix  compositee,  L.;  Tinctura  Rhei  et  Aloe»,&), 
which  will  be  described  hereafter. 


1  Pharmaceutical  Journal,  vol.  i.  p.  182.  1811. 
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62.  URGINEA  SCILLA,  Steinheil.— THE  SEA  ONION,  OR 
OFFICINAL  SQUILL. 

Sex.  Syst.  Hexandria,  Monogynia. 
(Bulbus  recens,  L.— Bulb,  E.  D.) 

Synonymes. — SquiUa  maritima,  Steinheil;1  Scilla  maritima,  Linn.;  Cepa 
marina,  Lobel. 

History. — The  Egyptians  worshipped  a  bulbous  plant  called  by  Lucian  Kpo^fivov, 
and  which  Pauw3  asserts  to  be  the  squill,  and  further  suggests  that  it  was  the  red 
variety  (?  SquiUa  Pancration  var.  a  Bulbo  rufo,  Steinheil);  but  by  others  it  has 
been  thought  to  be  the  onion  (see  Allium  Cepa).  Pythagoras3  is  said  to  have 
written  a  volume  on  the  medicinal  properties  of  squill,  and  to  have  invented  the 
acetum  scillse.  Hippocrates  employed  squill  (axlrKa.)  internally,*  externally,5  and 
as  a  pessary.6  Pliny7  says  there  are  two  medicinal  sorts  of  squills — one,  which  he 
calls  the  male,  with  white  leaves;  the  other,  or  female,  with  black  leaves :  the  former 
probably  is  white,  the  latter  red  squills. 

Botany.  Gen.  Char. — Sepals  three,  coloured,  spreading.  Petals  very  like  them, 
and  scarcely  broader.  Stamens  six,  shorter  than  the  perianth;  filaments  smooth, 
somewhat  dilated  at  the  base,  acuminate,  entire.  Ovary  three-parted,  glandular  and 
melliferous  at  the  apex;  style  smooth,  simple;  stir/ma  obscurely  three-lobed,  pa- 
pillose. Capsule  rounded,  three-cornered,  three-celled.  Seeds  numerous,  in  two 
rows,  flattened  with  a  membranous  testa.     (Steinheil.) 

Sp.  Char Leaves  very  large,  subsequently  spreading.     Bracts  long.     Flowers 

white;  flower-bud  somewhat  acute.  Anthers  yellow.  Ovarium  thick,  yellowish. 
Bulb  very  large.     (Steinheil.) 

Bulb  roundish-ovate,  half  above  ground.  The  leaves  appear  after  the  flowers : 
they  are  broad,  lanceolate,  twelve  to  eighteen  inches  long.  Scape  about  two  feet 
high,  terminated  by  a  dense  long  raceme. 

Hab.— Shores  of  the  Mediterranean,  viz. :  Spain,  France,  Sicily,  Africa,  &c. 
Navarino  has  long  been  celebrated  for  its  squills.  In  its  native  soil  the  plant  flowers 
about  August. 

SauiLLA  Pancration,  Steinh.  (nayxparw,  Dioscorides)  is  said  by  Steinheil  to  yield  a  small 
bulb  of  a  reddish  colour,  found  in  commerce  under  the  name  of  squill. 

Description. — The  fresh  bulb  (bulbus  recens,  L. ;  radix  recens,  offic.)  is  pyriforra, 
of  the  size  of  the  fist  to  that  of  a  child's  head,  and  is  composed  of  thick,  fleshy, 
smooth,  shiny  scales,  attenuated  at  their  edges,  closely  applied  over  each  other,  and 
attached  to  a  conical  disk  (a  rudimentary  stem)  which  projects  inferiorly,  and  gives 
origin  to  the  root  fibres,  the  remains  of  which  are  to  be  frequently  found  in  the  bulbs 
of  commerce.  The  outer  scales  are  usually  dry,  thin,  coloured,  membranous,  or 
papery.  By  cracking  the  inner  or  fleshy  scales,  numerous  spiral  vessels  may  be 
drawn  out.  On  submitting  the  cuticle  of  the  scales  to  a  microscopic  examination, 
numerous  acicular  crystals  (raphides)  are  perceived  in  cells,  which  are  distinguished 
from  the  surrounding  angular  cells  by  being  larger  and  elliptical.  The  pulvis  scillse, 
offic.,  contains  nine  or  ten  per  cent,  of  these  crystals. 

Two  kinds  of  squills,  both  abounding  in  an  acrid  juice,  and  having  a  very  bitter 
taste,  are  met  with  in  commerce;  viz.,  the  white  (scuilla  alba,  mascida,  vel  hispa- 

1  In  IBM.  Steinheil  (Ann.  Sc.  Nat.  t.  i.  p.  321,  2nde  Ser.)  proposed  the  name  Urginea  for  the  genus  to 
which  squill  (Urginta  Scilla,  Steinh.)  belongs.  Some  objections  having  been  raised  to  it,  and  no  sys- 
tematic writer  having  then  adopted  it,  Steinheil,  in  1S3G  (op.  cit.  t.  vi.  p.  '272),  proposed  to  substitute  the 
nmne  of  SquiUa  (crxixXa)  for  Urginea;  but  subsequently  some  writers  have  adopted  the  term  Urginea  as 
the  generic  name. 

■  Phil.  Diss,  on  the  Egyptians  and  Chinese,  vol.  i.  p.  130,  1795. 

*  Pliny,  Hilt.  Nat.  lib.  xiz.  cap.  30,  ed.  Valp.  *  De  rictus  ratione. 

*  De  ulceribus.  *  De  Nat.  Mul. 
1  HUt.  Nat.  lib.  xix.  cnp.  30,  ed.  Valp. 
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nico),  and  the  red  (acuiUa  rubra,  feemma,  vcl  italica),*  both  of  which  are  so  called 
from  the  colour  of  the  scales.     The  white  is  preferred  in  England. 

In  the  London  Pharmacopoeia  (1851)  the  fresh  bulbs  are  directed  to  be  dried  like 
colchicum. 

Dried  squill  [radix  seillse  siccata,  offic.)  is,  however,  for  the  most  part  imported 
in  consequence  of  the  duty  being  no  higher  for  this  than  for  the  recent  bulb.  It 
occurs  in  white  or  yellowish-white,  slightly  diaphanous  pieces,  which,  when  dry,  are 
brittle,  but  when  moist  are  readily  flexible.  As  their  affinity  for  moisture  is  great 
they  should  be  preserved  in  well-stoppered  bottles,  or  in  a  very  dry  place. 

Squill  is  imported  from  Malta,  and  other  countries  of  the  Mediterranean.  AIM 
from  Petersburg  and  Copenhagen.9 

Composition. — The  more  recent  analyses  of  squill  are  those  of  Vogel,  in  1S12' 
and  of  Tilloy,  in  1826.4     Buchner,5  in  1811,  examined  the  juice  of  the  fresh  bulb. 


VogeVs  Analysis  of  Squills, 
dried  at  2121  F. 


Tilloy's  Analysis  of  dried  and 
fresh  Squills. 
Scillitin  with  some  sugar  ...  35    Acrid   hitter  resinous   extractive 

Tannin     24         (Scillitin). 

Gum 6    Uncrystallizable  sugar. 

Woody  fibre,  and   some  ci-  )  Gum. 

trate  (and  perhaps  tartrate)  >    30    Fatty  matter. 


of  lime 
Acrid  volatile  matter 
Loss 


Squill  bulb 100    Squill  bulb 


Piquant,  very  fugaceous  matter. 


Euchner's  Analysis  of  fresh, 
Squill  bulb  juice. 
Peculiar  bitter  extractive 

Mucilage     

Gelatinous  matter   (Tra- 

gacanthin  .') 

Phosphate  of  lime     ... 

Fibrous  matter 

Water 

Astringent  acid 

Loss     

Squill  juice     100.60 


8  M 
O.M 
0.31 


1.  Achid,  volatile  ?  matter. — It  is  well  known  that  squill,  in  the  recent  state,  is  very  acrid, 
and,  when  applied  to  the  skin,  causes  irritation,  inflammation,  and  even  vesication.  By  drying, 
the  greater  part  of  this  acridity  is  got  rid  of;  and  hence  the  acrid  principle  is  usually  de 

as  being  of  a  volatile  nature,  and,  in  confirmation  of  its  volatility,  Athanasius6  states  that  two 
ounces  of  water  distilled  from  fresli  squills  caused  the  death  of  a  dog  in  six  hours.  However, 
by  others,  its  volatility  is  denied  ;  and  Vogel  says,  that  six  ounces  of  water  distilled  from  fresh 
squills  had  no  effect  on  dogs.  Buchner?  states,  that  besides  the  bitter  scillitin,  squill  contains, 
according  to  his  experiments,  another  principle,  which  is  combined  with  phosphate  of  lime,  and 
which  is  capable  of  exciting  itching  and  inflammation.  This  acrid  matter  may  be  easily  decom- 
posed, but  is  not  volatile,  as  is  generally  supposed. 

2.  Scillitin  (ScillUile,  Thomson). — The  substance  to  which  Vogel  gave  the  nameof  Scillitin. 
is  a  whitish  transparent  deliquescent  substance,  which,  when  dry,  has  a  resinous  fracture,  and 
may  be  easily  rubbed  to  powder.  Its  taste  is  bitter,  and  subsequently  sweetish.  It  readily 
dissolves  in  water,  spirit  of  wine,  and  acetic  acid.  The  substance  sold  in  the  shops  under  the 
name  of  Scillitin  is  a  thick  treacle-like  liquid.  Landerer8  obtained  crystals  of  Scillitin.  He  says 
they  possessed  alkaline  properties.  Lebordais,9  on  the  other  hand,  says  it  is  neutral  and 
incrystallizable.     It  obviously  requires  further  examination. 

3.  Raphities  (Phosphate  of  lime?  Oxalate  of  lime?). — The  acicular  crystals  found  in  the 
cuticle  of  the  scales  of  the  bulb,  as  before  mentioned,  probably  consist  of  phosphate  of  lime, 
or,  according  to  Schleiden,  of  oxalate  of  lime.  These,  perhaps,  are  the  needle  like  crystal! 
obtained  by  Vogel  by  evaporating  the  juice  of  the  bulb,  and  which  he  regarded  as  citrate  of 
lime.  According  to  the  late  Mr.  E.  Quekett  they  constitute  about  10  per  cent,  of  powdered 
squills. 

Chemical  Characteristics. — An  aqueous  decoction  of  squills  is  pale,  and 
very  bitter.  Sesquichloride  of  iron  communicates  an  intense  purplish  blue  colour 
(gaUate  of  iron)  to  it.  (This  test  I  have  not  found  to  succeed  uniformly.  The 
decoction  of  some  specimens  of  squills  scarcely  becomes  altered  by  the  salts  of  iron.) 
Gelatin  has  scarcely  any  effect  on  it.  Nitrate  of  silver  forms  a  white  precipitate 
(chloride  of  silver)  soluble  in  ammonia,  but  insoluble  in  nitric  acid.  Oxalate  of 
ammonia  renders  the  decoction  turbid,  and  after  some  time  causes  a  white  precipi- 
tate (oxalate  of  lime).     Diacetate  of  lead  and  proto-nitrate  of  mercury  form  pre- 

1  Is  the  red  kind  the  Squilla  Pancration  var.  a  Bulbo  Rufo,  Steinheil  ? 

2  Trade  List.  Sept.  11,  and  Nov.  20,  1888.     Sir  James  Wylie  (Pharm.  Castren.  Ruthenira,  p.  3*5,  ed. 
4t<>.  1840)  gives  North  Russia  as  one  of  the  habitats  of  this  plant. 

»  Ann.  de  Ckim.  t.  83,  p.  147.  4  journ,  de  pkarm.  xii.  p.  0.3.5. 

s  Berl.  Jahrb.  .\v.  p.  1. 

«  Pfaff,  Mat.  Med.  Bd.  V.  S.  18.  i  Toxikologie,  340. 

•  Thomson's  Org.  Chem.  p.  717.  »  ,i„„.  <fe  chim.  et  de  Phys  xxiv.  K. 


PlIYSIOLOGICAL  EFFECTS. 


209 


cipitatcs  in  the  decoction.  Tincture  of  nutgalls  has  little  or  no  effect  on  it ;  it 
sometimes  occasions  a  cloudiness.  Starch  is  not  recognizable  in  it  by  iodine. 
Alkalies  heighten  the  colour  of  the  decoction. 

An  infusion  of  squills  in  water  acidulated  with  hydrochloric  acid  yields  a  white 
precipitate  with  oxalate  of  ammonia  (oxalate  of  lime) ;  and  with  caustic  ammonia 
sometimes  a  precipitate  (phosphate  of  lime),  at  others  scarcely  a  cloud. 

Physiological  Effects,     a.   On  Vegetables. — Not  ascertained.^ 

0.  On  Animals. — An  ounce  of  powdered  squills  acts  as  a  diuretic  on  horses  and 
other  large  animals;  the  same  effect  is  produced  on  smaller  animals  by  half  a 
drachm.1  When  the  dose  is  large,  squill  acts  as  a  poison.  It  first  causes  local 
irritation;  then  its  active  principle  becomes  absorbed,  affects  the  nervous  system, 
and  thereby  quickens  the  respiration,  causes  convulsions,  and  death.2  Hillefeld3 
mentions  paralysis  produced  in  a  rabbit  by  nineteen  grains  of  powdered  squill. 
Emmert  and  Hoering4  state  that  the  squill  juice  introduced  into  the  abdominal 
cavity  became  absorbed. 

y.  On  Man. — Squill  is  an  acrid.  In  small  doses  it  acts  as  a  stimulant  to  the 
excretory  organs.  Thus  it  promotes  secretion  from  the  mucous  membranes  (espe- 
cially the  bronchial  and  gastro-intestinal)  and  the  kidneys.  Its  most  marked  effect 
is  that  of  a  diuretic.  Its  expectorant  effects  are  less  obvious  and  constant.  Some- 
times, when  it  fails  to  act  on  the  kidneys,  it  increases  cutaneous  exhalation.  Its 
influence  on  secreting  organs  is  probably  to  be  referred  to  the  local  stimulus  com- 
municated to  their  vessels  by  the  active  principle  of  squill  in  its  passage  out  of  the 
system,  for  Emmert  and  Hoering5  have  shown  that  the  juice  is  absorbed,  so  that  squills 
may  be  regarded  as  an  acrid  even  for  these  remote  parts.  When  it  proves  diuretic  in 
dropsies,  it  usually  promotes  the  absorption  of  the  effused  fluid — an  effect  which  is, 
I  think,  indirect,  and  a  consequence  of  the  diuresis.  But  Sundelin6  observes  of 
squill,  that  it  promotes  the  secretion  of  urine  less  by  its  local  irritation  of  the 
kidneys,  than  by  its  general  excitement  of  the  absorbent  apparatus. 

By  the  continued  use  of  squill,  in  gradually  increased  doses,  it  disturbs  the 
functions  of  digestion  and  assimilation. 

In  full  medicinal  doses,  squill  excites  nausea  and  vomiting.  Purging,  also,  is 
not  unfrequently  produced.  When  squill  proves  emetic  or  purgative,  its  diuretic 
operation  is  much  less  obvious — a  circumstance  which  Cullen7  refers  to  the  squill 
being  prevented  reaching  the  blood-vessels  and  kidneys.  Home,8  however,  alleges 
that  the  diuretic  effects  are  not  to  be  expected  unless  there  be  some  operation  on 
the  stomach.  But  the  operation  on  the  stomach  may  be,  as  Cullen  suggests,  a 
mere  test  of  the  activity  of  the  squills.  However,  that  the  effect  of  squill,  in 
strong  doses,  is  not  confined  to  the  alimentary  canal,  is  proved  by  the  fact,  that 
when  the  vomiting  and  purging  were  present,  the  pulse  has  been  observed  to  be: 
reduced  in  frequency,  often  to  forty  beats  per  minute  (Home). 

In  excessive  doses,  squill  acts  as  a  narcotico-acrid  poison,  and  causes  vomiting, 
purging,  griping  pain,  strangury,  bloody  urine,  convulsions,  inflammation,  and 
gangrene  of  the  stomach  and  intestines.9  Twenty-four  grains  of  the  powder  have 
proved  fatal.10 

Considered  with  reference  to  its  diuretic  effect,  squill  is  comparable  with  foxglove. 
But  it  exceeds  the  latter  in  its  stimulant  influence  over  the  urinary  organs.  On 
the  other  hand,  foxglove  is  characterized  by  its  powerfully  sedative  effect  on  the 
vascular  system ;  for  though  squill  has,  in  some  instances,  reduced  the  frequency 
of  the  pulse,  this  effect  is  by  no  means  common.  Squill,  says  Vogt,11  preponderates 
in  its  action  on  the  inferior  or  vegetative  [organic]  life;  foxglove,  on  the  other 
hand,  in  its  action  on  the  higher  or  animal  life. 


ad,  Pharm.  Vtttr. 
1  Marx,  Die  Lthre  von  d.  Giften,  vol.  ii. 
*  Op.  cit. 

1  Tnat.  of  the  Mat.  Med.  p.  557. 
'Murray,    Ipp.  Mi  </.  vol.  v.  p.  97. 
"  Pharmakodyn.  ii.  313,  2te  Aufl. 

VOL.  II. — 14 


a  Orfila,  Toxicol.  Gtn. 

4  Meckel's  Archiv,  B.  4,  Heft4.  S.527. 

s  Handb.  d.  sp.  Heilm.  Bd.  ii.  S.  17. 

•  Clinical  Experiments,  3d  edit.  p.  387,  1783. 

10  Vogel,  Journ.  de  Phys.  \xxv.  194. 
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Uses. — The  principal  uses  of  squill  are  those  of  an  emetic,  diuretic,  and  expec. 
torant. 

1.  As  a  diuretic  in  dropsies. — It  is  applicable  to  those  cases  of  dropsy  requiring 
the  use  of  stimulating  or  acrid  diuretics,  and  is  improper  in  inflammatory 

It  is  an  unfit  remedy  for  dropsy  complicated  with  granular  kidney  or  vesical  irrita- 
tion ;  but  when  these  conditions  are  not  present,  it  is  adapted  for  torpid  leuco- 
phlegmatic  subjects.  Hence,  it  is  more  serviceable  in  anasarca  than  in  either  ascites 
or  hydrothorax.  It  should  be  given  so  as  to  excite  a  slight  degree  of  nausea  (not 
vomiting),  as  recommended  by  Van  Swieten.1  By  this  means  its  absorption  is 
promoted.  The  acetate  or  bitartrate  of  potash  may  be  conjoined.  Calomel  is 
usually  regarded  as  a  good  adjunct  for  promoting  the  diuretic  influence  of  squill. 
"When  it  does  not  purge  it  is  beneficial,  but  its  tendency  to  affect  the  bowels  is  an 
objection  to  its  use. 

2.  As  an  expectorant  in  chronic  pulmonary  affections  admitting  of  the  use  of  a 
substance  stimulating  the  capillary  vessels  of  the  bronchial  membrane.  Thus,  in 
chronic  catarrh,  humid  asthma,  and  winter  cough,  it  is  often  employed  with  con- 
siderable benefit.  It  is  of  course  improper  in  all  acute  cases  accompanied  with 
inflammation  or  febrile  disorder.  In  old  persons  it  is  often  combined  with  the 
tinctura  camphorae  composita,  and  with  good  effect.  The  oxymel  or  syrup  of  squill 
may  be  given  to  relieve  troublesome  chronic  coughs  in  children. 

3.  As  an  emetic,  it  is  occasionally  used  in  affections  of  the  organs  of  respiration 
requiring  or  admitting  of  the  use  of  vomits.  Thus,  the  oxymel  is  given,  with  the 
view  of  creating  sickness  and  promoting  expectoration,  to  children  affected  with 
hooping-cough ;  and  sometimes,  though  with  less  propriety,  in  mild  cases  of  croup. 
The  great  objection  to  its  use  is  the  uncertainty  of  its  operation :  in  one  case  it  will 
hardly  excite  nausea,  in  another  it  causes  violent  vomiting.  Furthermore,  it  is  of 
course  highly  objectionable  as  an  emetic  for  delicate  children  with  irritable  stomachs, 
on  account  of  its  acrid  properties,  and  the  irritation  it  is  capable,  in  these  cases,  of 
setting  up. 

Administration. — The  following  are  the  preparations  of  squills  usually  em- 
ployed : — 

1.  PULVIS  SCILLE;  Powder  of  Squill.— -The  bulb  loses  about  four-fifths  of  its 
weight  by  drying;  so  that  six  grains  of  the  dry  powder  are  equal  to  half  a  drachm 
when  fresh.  Powdered  squill  readily  attracts  water  from  the  atmosphere,  and 
becomes  soft  and  mouldy ;  hence  the  necessity  of  preserving  it  in  stoppered  bottles 
and  in  a  dry  place.  I  have  seen  it  become  hard  and  massive  like  diachylon  plaster. 
It  is  usually  administered  in  the  form  of  pill.  The  dose  of  the  powder,  as  an 
emetic,  is  from  six  to  fifteen  grains;  ten  grains  being  the  average.  As  an  expec- 
torant or  diuretic  we  should  commence  with  one  grain,  and  gradually  increase  the 
dose  until  slight  nausea  is  excited. 

I  PILULA  SCILLE  COMPOSITE,  L.;  Pilulee  Scillee  Composite,  D.  [U.S.]; 
Pilulse  Scillse,  E. ;  Compound  Squill  Pill. — (Squill,  fresh  dried  and  powdered,  3J 
[5iiss,  D.~\ ;  Ginger  powdered,  Ammoniacum  powdered,  of  each  3ij ;  Soft  Soap 
5iij  [Castile  Soap  3ij,  Z>.]  [Syrup,  U.  S.~] ;  Treacle  as  much  as  may  be  sufficient 
[by  weight  ^ss,  D.~\.  Mix  the  powders  together;  then  beat  them  with  the  other 
ingredients  until  they  are  incorporated.  The  Edinburgh  College  takes  of  powdered 
Squill  five  parts;  powdered  Ammoniac,  Ginger,  and  Spanish  Soap,  of  each/o«r 
parts;  Conserve  of  Red  Roses  two  parts;  and  forms  them  into  five-grain  pills.)— 
Expectorant  and  diuretic.  Principally  used  in  chronic  bronchial  affections.  Dose, 
from  five  to  twenty  grains.     It  readily  spoils  by  keeping. 

%,  TINCTURA  SCILL1,  L.  D.  E.  [U.  S.] ;  Tincture  of  Squills.— (Squill,  fresh 
dried  [in  coarse  powder,  E.~\,  %v;  Proof  Spirit  Oij ;  macerate  for  seven  [fourteen, 
D.~]  days,  and  strain,  L.     "  Prepare  this  tincture  by  percolation,  as  directed  for 

1  Commentary  upon  Boerhaave's  Aphorisms,  vol.  xii.  p.  435. 
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tincture  of  cinchona,  but  without  packing  the  pulp  firmly  in  the  percolator.  It 
may  likewise  be  obtained  by  the  process  of  digestion  from  the  sliced  bulb."  E.) 
[The  U.  8.  Pharm.  directs  of  Squill  four  ounces;  diluted  Alcohol  two  pints;  mace- 
rate for  fourteen  days,  compress  and  filter  through  paper ;  or,  this  tincture  may  also 
be  prepared  by  thoroughly  moistening  the  Squill  in  powder,  with  diluted  Alcohol, 
allowing  it  to  stand  for  twenty-four  hours,  then  transferring  to  an  apparatus  for 
displacement,  and  gradually  pouring  upon  it  diluted  Alcohol,  until  two  pints  of  the 
filtered  liquor  are  obtained.] — Expectorant  and  diuretic.  Used  in  chronic  bronchial 
affections.     Dose,  n^x  to  f5ss. 

4.  ACET11I  SCILLE,  L.  D.  E.  [U.  S.] ;  Vinegar  of  Squills.— (Squill,  fresh  dried 
and  powdered,  Jijss  [Jij,  D."];  Dilute  Acetic  Acid  Oj  [Acetic  Acid  of  commerce 
(sp.  gr.  1.044),  f siv;  Distilled  Water  3xij,  Z>.];  [Proof  Spirit  f^iss,  i.].  The 
ingredients  and  relative  proportions  used  by  the  Edinburgh  College  are  the  same 
as  those  of  the  London  College,  except  that  distilled  vinegar  is  employed.  Mace- 
rate the  squill  with  the  vinegar,  with  a  gentle  heat,  in  a  covered  vessel,  for  three 
[seven,  D.  Ed.~]  days;  afterwards  press  out  [the  liquor]  and  set  it  aside,  that  the 
dregs  may  subside ;  lastly,  add  the  spirit  to  the  clear  liquor.  [The  U.  S.  Pharm. 
directs,  of  Squill,  bruised,  four  ounces;  Diluted  Acetic  Acid  two  pints;  Alcohol  a 
fiuidounce.  The  process  is  the  same  as  that  of  the  Dublin  College ;  or  it  may  be 
made  by  displacement.]) — Expectorant  and  diuretic.  Used  in  chronic  pulmonary 
affections  and  dropsies,  under  the  regulations  before  described.  Dose,  3ss  to  3iss, 
in  some  aromatic  water. 

5.  OXYMEL  SCILL E,  L.  [U.  S.] ;  Syrupus  Scillee,  E.;  Oxymel  of  Squills  ;  Syrup 
of  Squills. — (Honey  Ibv;  Vinegar  of  Squill  Oijss.  Boil  down  the  vinegar,  with  a 
slow  fire,  to  twelve  fluideunces,  and  mix  the  honey,  made  hot,  L. — Vinegar  of 
Squills  Oiij;  Pure  Sugar  Ibvij.  Dissolve  the  sugar  in  the  vinegar  of  squills  with 
the  aid  of  a  gentle  heat  and  agitation,  E.)  [Vinegar  of  Squill  Oij ;  Clarified  Honey 
Ojss.  Mix  them,  and  evaporate,  by  means  of  a  water-bath,  to  the  proper  consistence. 
The  specific  gravity  should  be  1.32,  U.  S.J) — Used  as  an  expectorant  in  chronic 
catarrhs  and  asthma,  in  doses  of  f  3J  or  f3ij.  As  an  emetic,  it  is  sometimes  given 
to  children  affected  with  hooping-cough  or  croup,  in  doses  of  a  teaspoonful  repeated 
every  quarter  of  an  hour  until  vomiting  occurs. 

[f>.  SYRUPUS  SCIIM,  U.  S. ;  Syrup  of  Squills.—  This  is  directed  to  be  prepared 
of  Vinegar  of  Squills  a  pint;  Sugar  two  pounds.  Add  the  sugar  to  the  vinegar 
of  squill,  and  proceed  in  the  manner  directed  for  syrup.  This  preparation  is  used 
in  place  of  the  preceding  as  an  emetic  and  expectorant.  In  affections  of  the  lungs, 
where  squill  is  beneficial,  it  may  be  employed  as  an  ingredient  of  cough  mixtures, 
variously  compounded.  As  a  common  remedy  for  children  in  cases  of  cough  or  cold, 
it  is  with  safety  directed  and  commonly  used.     The  dose  is  f3ss  to  3j  or  3ij. 

7.  SYRUPUS  SWIM  C0MP0SITUS,U.  S. ;  Compound  Syrup  of  Squill;  Hive  Syrup.— 
Take  of  Squill  bruised,  Senega  bruised,  each  four  ounces;  Tartrate  of  Antimony 
and  Potassa  forty-eight  grains;  Water  four  pints;  Sugar  three  pounds  and  a  half. 
Pour  the  water  upon  the  squill  and  senega,  and  having  boiled  to  one-half,  strain, 
and  add  the  sugar;  then  evaporate  to  three  pints,  and,  while  the  syrup  is  still  hot, 
dissolve  in  it  the  tartrate  of  antimony  and  potassa.  Another  mode  of  preparation 
is,  to  take  of  Squill  in  coarse  powder,  Senega  in  coarse  powder,  each  four  ounces  • 
Tartrate  of  Antimony  and  Potassa  forty-eight  grains;  Alcohol  half  a  pint;  Water 
a  sufficient  quantity;  Sugar  three  pounds  and  a  half.  Mix  the  alcohol  with  two 
pints  and  a  half  of  water,  and  macerate  the  squill  and  senega  in  the  mixture  for 
twenty-four  hours.  Put  the  whole  in  an  apparatus  for  displacement,  and  add  as 
much  water  as  may  be  necessary  to  make  the  filtered  liquor  amount  to  three  pints. 
Poil  the  liquor  for  a  few  minutes,  evaporate  to  one-half,  and  strain ;  then  add  the 
sugar,  and  evaporate  until  the  resulting  syrup  measures  three  pints.  Lastly,  dis- 
solve the  tartrate  of  antimony  and  potassa  in  the  syrup,  while  it  is  still  hot. 

This  preparation  is  a  modification  of  that  made  according  to  the  formula  given 
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by  Dr.  J.  It.  Coxe,  and  which  goes  by  the  name  of  Coxe?8  Hire  Syrup.  In  the 
former  editions  of  the  Pharmacopoeia,  the  formula  of  Dr.  Coxe  was  adopted ;  and 
as  honey  was  substituted  for  sugar,  it  had  the  officinal  name  of  M<  I  Scillse  compo. 
situm.  The  formula  above  cited  authorizes  the  substitution  of  sugar  for  honey,  as 
it  is  less  liable,  when  prepared  as  directed,  to  undergo  fermentation — a  great  desi- 
deratum  in  hot  weather.  There  is  no  difference  between  the  proportions  of  the 
ingredients,  so  that  an  equal  strength  of  the  two  preparations  is  obtained  by  both. 
The  latter  was  introduced  in  accordance  with  the  recommendation  of  the  Committee 
of  Revision  of  the  Philadelphia  College  of  Pharmacy. 

This  preparation  combines  the  advantages  of  squill,  senega,  and  tartarized  anti- 
mony, and  is  an  exceedingly  active  preparation.  In  sufficient  doses,  it  operates 
upon  the  stomach,  producing  free  vomiting  and  expectoration.  It  is  used  at  the 
commencement  of  croup,  hooping-cough,  and  catarrhal  affections  in  children,  with 
the  view  to  its  evacuant  impression.  In  the  inflammatory  stages,  as  an  expectorant 
and  nauscant,  it  may  also  be  employed  with  advantage,  in  reduced  doses.  The  dose 
is  from  gtt.  x  to  f  Ji,  according  to  the  age  of  the  child,  repeated  every  ten  or  fifteen 
minutes  until  it  pukes.     As  an  expectorant  for  adults,  the  dose  is  gtt.  xx  to  gtt.  xxx.] 

Antidote. — No  antidote  is  known.  The  first  object,  therefore,  in  a  case  of  poi- 
soning, is  to  evacuate  the  stomach;  the  second,  to  allay  the  inflammatory  symptoms 
which  may  supervene. 

63.  ALLIUM   SATIVUM,  z;»»-COMMON  OR   CULTIVATED 

GARLIC. 

Sex.  Syst.  Hexandria,  Monogynia. 
(Bulb,  E.) 

IIistort. — This  plant  was  well  known  to  the  ancients.  The  Greeks  called  it 
cxopoSov;1  the  Piomans  Allium.2     It  was  used  by  Hippocrates.3 

Botany.  Gen.  Char.— Flowers  umbellate,  with  a  membranous  spathe.  Peri- 
anth six-parted,  permanent,  equal.  Stamens  inserted  into  the  base  of  the  perianth; 
filaments  either  all  alike,  or  every  other  one  tricuspidate,  with  the  anther  on  the 
middle  point.  Style  subulate,  stigma  simple.  Capsule  usually  obtusely  three- 
cornered  or  three-lobed,  depressed,  three-celled,  bursting  into  three  valves  through 
the  dissepiments,  and  containing  two  or  one  black  angular  seed  in  each  cell. 
(Lindley.) 

Sp.  Char.— Bulb  surrounded  by  smaller  ones.  Leaves  linear,  entire.  Umbel 
bulbiferous,  globose.  Spathe  ovate,  rounded.  Segments  of  the  perianth  ovate, 
obtuse.     Pistil  and  stamens  exsert.4     Stem  about  two  feet  high.     Flowers  whitish. 

Hab.— ?  South  of  Europe.  ?  Egypt.  ?  Persia.  Cultivated  in  kitchen  gardeDS. 
It  flowers  in  July. 

Description. — The  bulb  (bulbus  allii)  is  composed  of  cloves  (spicse  vel  nuclei 
allii),  each  furnished  with  its  proper  envelopes.  Its  odour  is  strong,  irritating,  and 
characteristic;  its  taste  is  acrid. 

Composition.— Cadet3  analyzed  garlic.  He  found  the  constituents  to  be  acrid 
volatile  oil,  extractive  (a  little),  gum,  woody  fibre,  albumen,  and  water.  The  ashes 
contained  alkaline  and  earthy  salts.  Bouillon-Lagrange  has  detected,  besides  these, 
sulphur,  starch,  and  saccharine  matter.6 

Oil  of  Garlic  (Oleum  Allii)  is  a  sulphuret  of  allyle,  AI1S=C«H5,S  (see  vol.  i.  p.  253).  Ac- 
cording to  Wertheim,'  oxide  of  allyle,  AllO=C6H5,0,  also  exists  in  the  crude  oil.  Oil  of  garlic 
has  a  very  acrid  taste,  a  strong  smell,  and  a  yellow  colour.  It  is  heavier  than  water,  and  is 
soluble  in  alcohol.  As  it  contains  sulphur  it  produces,  in  burning,  sulphurous  acid.  According 
to  Cadet,  20  lbs.  of  garlic  yielded  only  six  drachms  of  essential  oil ;  Wcrtheim  obtained  between 

'  Theophrastus,  Hist.  Plant,  lib.  vii.  cap.  iy.;  Dioscorides,  lib.  ii.  cap.  182. 

Pliny,  But.  Nat.  lib.  xix.  cap.  31,  ed.  Valp.  e  De  viclus  ratione  in  acutis,  p.  404,  ed.  Fcesii. 

«  De  Candolle,  Bot.  Gall.  .  Gmelin,  Handb.  d.  Chem.  ii.  133G. 

«  Journ.  de  Pharm.  t.  ii.  p.  359. 
•  Aim.  d.  Chem.  u.  Pharm.  Cd.  Ii.  S.  289, 1614;  Pharmaceutical  Journal,  vol.  iv.  p.  325,  1845. 
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three  and  four  ounces  from  1  cwt.  of  garlic.  It  strikes  a  black  colour  when  rubbed  with  oxide 
of  iron.  It  is  a  powerful  irritant,  and  when  applied  to  the  skin  causes  irritation.  The  Hindoos, 
according  to.  Dr.  Ainslie,1  prepare  a  stimulating  expressed  oil  from  garlic,  which  they  give  in- 
ternally in  ague,  and  use  externally  in  palsy  and  rheumatism. 

Physiological  Effects. — Garlic  is  a  local  irritant.  When  swallowed,  it  ope- 
rates as  a  tonic  and  stimulant  to  the  stomach.  Its  volatile  oil  becomes  absorbed, 
quickens  the  circulation,  occasions  thirst,  and  is  thrown  out  of  the  system  by  the 
different  excretories,  the  activity  of  which  it  promotes,  and  to  whose  excretions  it 
communicates  its  well-known  odour.  Large  doses  occasion  nausea,  vomiting,  and 
purging.     Puihn3  says  the  expressed  juice  has  proved  fatal. 

Uses. — Employed  by  the  cook  as  a  flavouring  ingredient  in  various  made-dishes, 
sauces,  &c.  Rarely  used  by  the  medical  practitioner.  Internally,  it  has  been  exhi- 
bited as  a  stimulant  and  stomachic  in  enfeebled  digestion;  as  an  expectorant  in  old 
chronic  catarrhs ;  as  a  diuretic  in  atonic  dropsies ;  and  as  an  anthelmintic .  Externally, 
it  has  been  employed  as  a  resolvent  in  indolent  tumours;  as  a  local  irritant  or  rube- 
facient applied  to  the  feet  to  cause  revulsion  from  the  head  or  chest;  as  an  anti- 
spasmodic liniment  (composed  of  oil  and  garlic  juice)  in  infantile  convulsions;  as 
a  remedy  for  some  cases  of  deafness,  a  clove  or  a  few  drops  of  the  juice  being  in- 
troduced into  the  ear. 

Administration. — A  clove  may  be  swallowed  either  entire,  or,  more  conve- 
niently, cut  into  small  pieces.  The  dose  of  the  fresh  bulbs  is  one  or  two  drachms. 
The  expressed  juice  mixed  with  sugar,  the  infusion  of  garlic,  and  a  syrup,  are  some- 
times employed. 

[SYRUPUS  ALLII. — Take  of  fresh  Garlic,  sliced,  six  ounces;  diluted  Acetic  Acid 
a  pint;  Sugar  two  pounds.  Macerate  the  garlic  in  the  diluted  acetic  acid  in  a  glass 
vessel  for  four  days,  then  express  the  liquor,  and  set  it  by  that  the  dregs  may  sub- 
side. Add  the  sugar  to  the  clear  liquor,  and  proceed  in  the  manner  directed  for 
syrup. 

This  formula  was  adopted  upon  the  recommendation  of  Mr.  Daniel  B.  Smith,  of 
Philadelphia,  who  demonstrated  the  futility  of  the  old  method  of  preparing  syrup 
of  garlic,  of  which  formula  (Journal  of  Philadelphia  College  of  Pharmacy,  No.  1, 
p.  50)  it  is  a  modification.     Dose,  3i-] 

64.  ALLIUM  CEPA,  Linn—  THE  ONION. 

Sex.  Syst.  Hexandria,  Monogynia. 
(Bulbus.) 

History. — The  onion  was  known  and  used  in  the  most  ancient  times.  By  Fi-nas^ 
it  is  considered  to  be  the  xpo^wj/  (see  ante,  p.  207)  of  Theophrastus4  and  Dios- 
coridcs.s  The  ar^aviov  of  Theophrastus  was  a  variety  of  onion.  By  Pliny"  the 
onion  is  called  ccpa.  It  was  employed  in  medicine  by  Hippocrates.  An  onion 
taken  from  the  hand  of  an  Egyptian  mummy  perhaps  2000  years  old  has  been 
made  to  grow.7 

Botany.     Gen.  Char.— Vide  Allium  sativum. 

Sp.  Char.— Stem  fistulous,  ventricose  beneath;  longer  than  the  terete,  fistulous 
I  <n,  s.  I  rmbd  capsuliferous,  globose.  Segments  of  perianth  linear-elliptic,  obtuse ; 
shorter  than  the  stamens  and  pistil.8     Biennial.     Flowers  whitish.     July. 

Loudon"  enumerates  eighteen  varieties  deserving  of  culture. 

Hab.— Egypt.     Cultivated  in  kitchen  gardens. 

i:  idea  J.  sativum  and  A.  C'rpa,  various  other  species  of  Allium  are  also  cultivated  for  culinary 
purposes;  as,  A.  Porrum,  the  Leek;  A.  ascalonicum,  the  Shallot;  A.  Schmioprasum,  the  Chive ;  and 
A.  Scorodoprasum  or  Rocambole.     Their  virtues  are  analogous  to  those  of  the  onion  and  garlic. 


•  Materia  Indira,  i.  151.  a  Quoted  bv  Wibmer,  Die  Wirk.  d.  Arzneim 

is.  Plant.  Fl.  Class,  p.  291,  1845.  «  Hist.  Plant,  lib.  vii.  cap.  4. 

•  Lib.  ii.  o»p.  181.  *  Hist.  Nat. hb.  xix.  cap.  32,  ed.  Valp. 
'  Muller'B  Physiol,  by  Baly,  vol.  i.  p.  29.  •  Botanicon  Gallicum. 

'  Encyclopaedia  of  Gardening. 
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Description. — The  bulb  (bulbus)  is  tunicated.  When  cut,  it  evolves  an  acrid 
principle,  having  a  well-known  odour,  and  a  powerful  action  on  the  eyes,  causing  a 
flow  of  tears.  Its  taste  is  sweet  and  acrid.  Onion  juice  is  colourless,  but  by  ex- 
posure to  the  air  it  becomes  reddish. 

Composition. — According  to  Fourcroy  and  Vauquelin,1  the  onion  contains  an 
acrid  volatile  oil,  uncri/stallizable  suyar,  yum,  woody  fibre,  alluvion,  acetic  and 
phosplwric  acids,  phosphate  and  citrate  of  lime,  and  xcater. 

Oil  of  Onioxs  (Oleum  cepai)  contains  sulphur,  and  is  probably  similar  in  composition  to  oil 
of  garlic,  A11S=C6H5,S.     It  is  acrid,  piquant,  and  colourless. 

Physiological  Effects. — Analogous  to  those  of  garlic,  but  milder.  The  oil 
becomes  absorbed,  and  communicates  the  well-known  onion  odour  to  the  breath. 
By  boiling  onions  the  volatile  oil  is  dissipated,  and  the  bulb  is  deprived  of  its 
irritating  qualities,  and  becomes  a  mild  esculent  substance. 

Uses. — Extensively  used  as  an  article  of  food  and  as  a  condiment.  It  is  very 
rarely  employed  in  medicine,  but  is  adapted  to  the  same  cases  as  garlic.  Raw 
onions  are  occasionally  taken  as  an  expectorant,  with  advantage,  by  elderly  persons 
affected  with  winter  cough. 

Administration. — A  roasted  onion  is  sometimes  employed  as  an  emollient 
poultice  to  suppurating  tumours,  or  to  the  ear  to  relieve  ear-ache.  The  expressed 
juice  has  been  given  to  children,  mixed  with  sugar,  as  an  expectorant. 

65.  Asparagus  officinalis,  Linn. — Common  Asparagus. 

Sea:.  Syst.  Hexandria,  Monogynia. 
(Turiones  et  Radix.) 

A  well-known  indigenous  culinary  vegetable,  which  is  extensively  cultivated  in  gardens  for 
its  young  succulent  shoots  {turiones  asparagi),  which,  when  boiled,  form  a  much  admired  article 
of  food.     These,  as  well  as  the  root  (radix  asparagi),  have  been  used  in  medicine. 

The  shoots  have  been  chemically  examined  by  Robiquet,2  who  found  in  their  juice  asparagin, 
mannile,  peculiar  aqueous  extractive,  green  acrid  oleo-resinous  matter,  wax,  gluten,  albumen,  colouring 
matter,  and  salts  of  potash  and  lime. 

Dulong3  analyzed  the  root,  and  found  in  it  albumen,  gum,  a  peculiar  mailer  (precipitable  by 
basic  acetate  of  lead  and  protonitrate  of  mercury),  resin,  saccharine  matter  (reddened  by  oil  of 
vitriol),  and  salts  of  potash  and  lime.     He  detected  neither  asparagin  nor  mannite. 

Asparagin  (also  called  asparamid,  althcein,  and  agedoil)  crystallizes  in  right  rhombic  prisms,4 
whose  formula  is  OH*N206-|-2HO).  When  heated  to  248°  F.,they  lose  12  per  cent,  of  water. 
They  have  a  cooling,  somewhat  nauseous  taste,  are  slightly  soluble  in  cold  water,  more  so  in 
boiling  water,  but  are  insoluble  in  alcohol  and  ether.  By  the  action  of  acids  and  alkalies  aided 
by  heat  asparagin  is  resolved  into  aspartic  acid,  C^H^NO6,  and  ammonia,  NH3.  Asparagin  is 
found  in  the  urine  of  those  who  have  swallowed  it  (see  ante,  p.  279). 

The  young  shoots  act  as  diuretics,  and  communicate  a  peculiar  fetid  odour5  to  the  urine. 
This  is  produced  neither  by  the  asparagin  nor  by  the  volatile  matter  contained  in  the  distilled 
water  of  the  shoots,  but  by  something  which  resides  in  the  aqueous  extract.6  Formerly,  an 
emmenagogue  and  aphrodisiac  property  was  ascribed  to  asparagus. 

The  medicinal  properties  of  the  root  are  similar  to  those  of  the  shoots.  Like  the  latter,  it 
communicates  an  unpleasant  odour  to  the  urine.  It  formed  one  of  the  five  greater  aperient  rooli 
(radices  quinque  aperientes  majores)  which  were  formerly  used  in  visceral  diseases.  The  other 
four  were  butcher's  broom  (Ruscus  aculealus),  celery  or  smallage  (Apium  gravcolens),  parsley 
(Petroselinum  sativum),  and  fennel  (Faniculum  officinale). 

Though  no  longer  contained  in  our  Pharmacopoeia,  asparagus  is  still  occasionally  used  as  a 
popular  remedy,  chiefly  as  a  diuretic  in  dropsies,  and  as  a  lithic*  For  these  purposes  the  shoots 
are  boiled  and  used  at  table;  or  the  root,  which  is  considered  superior  to  the  shoots,  is  taken  in 
the  form  of  an  infusion  or  decoction  (prepared  by  boiling  an  ounce  of  the  root  in  a  quart  of 
water),  which  may  be  taken  as  a  common  drink. 

1  Ann.  Chim.  lxv.  161,  1808. 

5  Ann.  de  Chim.  lv.  152  ;  also.  Thomson's  Chemistry  of  Organic  Bodies— Vegetables,  1838 

*  Journ.  de  Pharm.  t.  xii.  p.  278,  1626. 

4  Mr.  C  Brooke,  Pharm.  Journ.  vol.  vi.  p.  560,  1847. 

*  Murray  (App.  Med.  vol.  v.  p.  184, 1790)  thinks  the  odour  not  dissimilar  to  that  of  Geranium  robertiannm. 

*  Phsson  et  Henry  fils,  in  Journ.  de  Pharm.  xvi.  725, 1830. 

'For  some  experiments  on  the  solvent  power  of  asparagus-juice  for  urinary  calculi,  see  Lobb's  Tnatiit 
on  Dissolvents  of  the  Stone,  1739. 
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66.  Polygonatum  vulgare,  Desf— Solomon's  Seal. 

Sex.  Syst.  Hexandria,  Monogynia. 
(Rhizoma.) 

Convallaria  Polygonatum,  Linn. — A  well-known  indigenous  plant,  whose  rhizome  (radix  poly- 
gonati),  though  long  banished  from  the  Pharmacopoeia,  is  still  kept  in  the  herb  shops,  and  sold 
as  Solomon's  Seal  (Sigillum  Salomonis).  I  suspect  that  the  rhizome  of  P.  multiflorum  is  also  sold 
under  the  same  name.  When  neither  species  is  to  be  obtained,  bryony  root  is  commonly  sub- 
stituted. 

Solomon's  seal  is  a  white,  fleshy,  odourless  rhizome,  having  a  sweetish,  mucilaginous,  very 
slightly  bitterish,  acrid  taste.  Iodine  applied  to  the  fresh  cut  surface  of  the  rhizome  gathered 
in  September  does  not  darken  it.  In  these  properties,  the  rhizomes  of  both  the  above-mentioned 
species  of  Polygonatum  agree.  Walz1  examined  chemically  the  herb,  stem,  and  root  of  P. 
multiflorum.  He  found  in  them  asparagin,  uncrystallized  sugar,  starch,  gum,  gluten,  peculiar 
nitrogenous  matter,  acrid  resin,  pectin,  malic,  citric,  hydrochloric,  and  phosphoric  acids,  potash, 
magnesia,  lime,  and  alumina. 

Solomon's  seal  is  a  popular  application  to  bruised  parts  (the  eye,  for  example),  to  remove 
the  marks.  For  this  purpose  it  is  scraped  and  applied  to  the  parts.  Gerarde2  says  it  "  taketh 
away  in  one  night,  or  two  at  most,  any  bruse,  blacke  or  blew  spots  gotten  by  falls  or  women's 
wilfulness,  in  stumbling  upon  their  hastie  husbands'  fists." 

67.  Dracaena  Draco,  Linn. 

Sex.  Syst.  Hexandria,  Monogynia. 

This  tree,  which  has  the  habit  of  a  palm,  is  a  native  of  the  Canary  Islands.  Its  stem  yields 
by  incision  a  red  juice,  which  concretes  and  forms  a  red  resin  resembling  dragon's  blood  (see 
ante,  p.  1 09),  which  appears  to  have  been  collected  by  the  Spaniards  when  they  took  possession 
of  those  islands.  Hence  this  species  has  usually  passed  for  one  of  the  sources  of  dragon's 
blood.  But  none  of  the  commercial  article  is  obtained  from  it.  Indeed,  Guibourt3  states 
that,  at  the  present  time,  it  is  impossible  to  obtain  the  smallest  quantity  of  it  at  the  Canary 
Islands. 

One  of  the  Dracaena-trees  growing  at  Orotava  has  long  been  celebrated  for  its  great  size  and 
age;  and  next  to  the  Baobab  trees  (Adansonia  digitalq),  it  is  regarded  as  one  of  the  oldest 
inhabitants  of  the  earth.4 


68.  Xanthorrhcea,  Smith. 

Sex.  Syst.  Hexandria,  Monogynia. 
(Resina.) 

The  Xanthorrhwas  or  Grass-Trees  of  Australia  differ  considerably  in  habit  from  the  other 
Liliace.-r.  Their  stems  are  usually  shrubby  and  resiniferous;  their  leaves  long,  narrow,  grass- 
like  :md  in  tufis;  and  their  flowers  small,  white,  and  densely  crowded  on  long  cylindrical  spikes 
like  those  of  bulrushes  (Typha).  Mr.  Brown5  has  described  seven  species,  viz.,  X.  arborea, 
auttralii,  Hastile,  media,  minor,  bracteata,  and  Pumilio.  The  first  two  are  arborescent,  the  third 
and  ('mirth  have  short  stems,  and  the  last  three  are  stemless. 

Two  resins,  both  the  produce  of  this  genus,  have  been  imported  into  this  country — one  yellow, 
the  i  ilmr  red. 

1 .  The  yellow  resin  of  Xanthorrhaa,  known  by  the  various  names  of  yellow  resin  of  New  Holland 
(retina  lutca  novi  Bclgii),  Botany  Bay  resin,  and  acaroid  resin  or  gum  (j'esina  vel  gummi  acaroides), 
was  fir<t  noticed  by  Governor  Phillips,6  in  17S9. 

It  is  obtained  from  the  trunk  of  one  or  more  species7  of  Xanthorrhcea  by  spontaneous  exuda- 
tion.8    It  occurs  in  more  or  less  rounded  tears;  in  flattened  pieces,  bearing  on  one  side  an  im- 

1  Jahrb.  f.  pr.  Pharm.  vi.  15;  vii.  17.  (Wittstein's  Vollstand.  etym.  them.  Handworterbuch,  Bd.  i.  S. 
3C.U,  1MT.) 

'  Il.-rball,  1633.  *  Hist.  Nat.  des  Drogues,  4eme  edit.  t.  ii.  p.  145. 

4  Humboldt,  Tabl.  de  la  Nature. — See,  also,  Ann.  des,  Scien.  Nat.  t.  xiv.  p.  137. 

»  Prodromiu  Flora  Novee  Hollandirr.,  1810.  One  of  the  arborescent  species  (probably  X.  arborea)  is 
called  Hark  boy  (Drummond,  in  Hooker's  Journal  of  Botany,  vol.  ii.  p.  344,  1840). 

•  Voyage  to  Botany  Bay,  1789. 

1  Smith  (Kcei's  Cyclop,  vol.  xxxix.  art.  Xanlhorrh&a)  refers  it  to  X.  Hastile  and  some  other  species 
(tee,  alto.  Bennett's  Wanderings  in  Nfiv  South  Wales,  &c.  1834).  On  the  other  hand,  L.  Gmelin  (Handb. 
<l.  Ch,  in.  ii.  018),  on  the  authority  of  Sieber,  and  Merat  and  De  Lens  (Diet.  Mat.  Mid.  vi.  970,  1834).  on 
the  verba]  authority  of  Mr.  K.  Brown,  refer  it  to  X.  arborea. 

•  White,  Journal  of  a  Voyage  to  New  South  Wales,  in  1787,  p.  235,  1790. 
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pression  of  the  stems  to  which  they  were  attached,  and  intermixed  with  portions  of  wood,  stalks, 
earth,  &c;  and  in  masses  of  variable  size  and  irregular  shape,  having,  when  fractured,  a 
or  granitic  character.  The  pure  resin  is  reddish-yellow.  Its  fresh  fractured  surface  n 
that  of  gamboge ;  its  powder  is  greenish-yellow.  When  heated,  it  emits  a  vapour  having  | 
fragrant  odour  like  that  of  Tolu  or  storax.  It  has  been  repeatedly  subjected  to  chemii 
mination;  viz.,  by  Lichtenstein,1  Schrader,2  Laugier,3  Widmann,4  Trommsdorff,5  and  more  re- 
cently by  Stenhouse.6  It  consists  essentially  of  resin,  cinnamic  acid,  a  small  quantity  of  taunt 
acid,  and  a  trace  of  volatile  oil.  Some  samples  contain  a  small  quantity  of  bassorinc.  Hcatml  with 
peroxide  of  manganese  and  oil  of  vitriol,  it  evolves  the  odour  of  the  oil  of  bitter  almonds.  [fa 
alcoholic  solution  yields,  on  the  addition  of  water,  a  yellow  precipitate  soluble  in  caust: 
By  the  action  of  nitric  acid  it  yields  so  large  a  portion  of  carbazotic  acid  that  it  is  likely  to  prove 
the  best  source  of  that  acid.  As  it  sometimes  resembles  Tolu  and  storax  in  composition,  soil 
probably  resembles  them  also  in  its  medicinal  properties.  Mr.  Kite?  employed  it  in  several 
diseases.  He  says  it  neither  vomits,  purges,  nor  binds  the  belly;  nor  does  it  act  materially  as 
a  diuretic  or  diaphoretic.  More  recently,  Dr.  Fish8  has  employed  it  in  the  form  of  tincture  with 
opium  in  fluxus  hepaticus,  and  the  colliquative  diarrhcea  of  phthisis.  On  account  of  its  resem- 
blance in  composition  to  the  balsams,  it  deserves  a  trial  in  chronic  catarrhs.  A  tincture  o{  New 
Holland  resin  is  prepared  by  digesting  the  resin  in  rectified  spirit :  Kite  used  equal  parts  of  resin 
and  spirit;  Fish,  2  ounces  of  resin  to  ftj  of  spirit.  The  dose  of  the  tincture  is  £j  or  ^ij  in  milk 
or  mucilaginous  mixture. — It  might  be  used  as  a  substitute  for,  or  mixed  with  other  substances 
in  the  preparation  of  fumigating  pastiles. 

2.  The  red  resin  of  Xanthorrhtva  is  sometimes  imported  under  the  name  of  black-boy  gum. 
In  colour  it  somewhat  resembles  dragon's  blood,  or  Botany  Bay  kino  {Eucalyptus  resinifera);  but 
many  of  the  pieces,  like  some  of  those  of  the  yellow  resin  of  XanthorrhcEa,  are  marked  by  the 
impression  of  the  trunk  to  which  they  have  adhered.  When  heated,  it  evolves  a  fragrant 
balsamic  odour;  and,  with  the  exception  of  the  intermixed  and  adherent  ligneous  matters,  is 
completely  soluble  in  rectified  spirit.  The  source  of  this  resin  would  appear  to  be  X.  Hostile; 
for  Viquet  (quoted  by  Nees  Von  Esenbeck9)  says  that  this  species  yields  a  red  resin  which  re- 
sembles dragon's  blood. 

|ff  Flowers  with  a  true  perianth  adherent  to  the  ovary  (inferior  ovary),  usually  hermaphrodite. 

Order  XII.    IRIDACE^,  LindL— IRIDS,  OR  CORN-FLAGS. 

Iride^,  Juss. 

Characters. — Calyx  and  corolla  superior,  confounded,  their  divisions  partially  cohering,  or 
entirely  separate,  sometimes  irregular,  the  three  petals  being  occasionally  very  short.  Stamens 
3,  arising  from  the  base  of  the  sepals;  filaments  distinct  or  connate;  anthers  bursting  externally 
lengthwise,  fixed  by  their  base,  2-celled.  Ovary  3-celled,  cells  many-seeded;  style  1;  stigmasi, 
often  petaloid,  sometimes  2-lipped.  Capsule  3-celled,  3-valved,  with  a  loculicidal  dehiscence. 
Seeds  attached  to  the  inner  angle  of  the  cell,  sometimes  to  a  central  column,  becoming  loose; 
albumen  horny,  or  densely  fleshy;  embryo  enclosed  within  it. — Herbaceous  plants,  or  very  seldom 
undcr-shrubs,  usually  smooth  ;  the  hairs,  if  any,  simple.  Roots  tuberous  or  fibrous.  Leaves  equi- 
tant,  and  distichous  in  most  genera.  Inflorescence  terminal,  in  spikes,  corymbs,  or  panicles,  or 
crowded,  sometimes  radical.  Bracts  spathaceous,  the  partial  ones  often  scarious;  the  sepali 
occasionally  rather  herbaceous  (Lindley). 

Properties. — The  underground  stems  and  roots  usually  abound  in  fecula  and  mucilage;  but 
these  nutritive  substances  are  generally  combined  with  an  acrid  principle,  which  excludes  their 
employment  as  articles  of  food.  However,  Moraa  edulis,  M.sisyrinchium,  Gladiolus  edulis,  and  a 
species  of  Tigridia,  have  been  used  as  esculent  substances.  The  rhizomes  of  several  speciesof 
Iris  (as  /.  Pseudoacorus,  I.  germanica,  I.  sibirica,  and  I.  versicolor)  are  remarkable,  especially  in 
the  fresh  state,  for  their  acridity,  in  consequence  of  which  some  of  them  have  been  used  as 
purgatives,  sialagogues,  or  errhines,  or  for  issue-peas.  The  rhizomes  of  some  species  (as  /. 
florenlina  and  J.  germanica)  have  an  agreeable  smell.  The  colour  and  the  odour  of  saffron  are 
to  be  regarded  as  part  of  the  petaloid  qualities  of  the  stigmata  of  Crocus.  The  effects  of  this 
medicine  on  the  nervous  system  are  regarded  by  De  Candolle10  as  similar  to  those  of  [certain 
odorous]  flowers. 

1  Crell's  Journal,  ii.  242,  1799  ;  also,  Thomson's  Chemistry  of  Organic  Bodies— Vegetables,  p.  532. 

3  Trommsdorflfs  Journal,  v.  96.  3  Ann  de  chimie,  Ixxvi.  265. 

4  Buchner's  Repertorium,  xxii.  198,  1825. 

5  Taschenbuch,  1826;  also,  Gmelin,  Handb.  d.  Chemie.  ii.  618. 

s  Memoirs  of  the  Chemical  Society,  iii.  10,  1848.  '  Essays  and  Observations,  p.  141,  1793. 

8  Dierbach,  Die  neueslen  Entdechungen  in  d.  Materia  Medica,  Bd.  i.  S.  225,  1837:  from  the  Boston 
Journal,  vol.  x.  p.  94. 
•  Geiger's  Pharmacie,  Bd.  ii.  S.  178,  2te  Aufl.  1839.  '°  Essai  sur  les  PropriiUs  Mid. 
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69.  CROCUS  SATIVUS,  Miom.-THE  SAFFRON  CROCUS. 

Sex.  Syst.  Triandria,  Monogynia. 
(Stigma,  L.— Stigmata,  E.  D.) 

History. — Saffron  is  mentioned  in  the  Old  Testament.1  Homer3  speaks  of  the 
crocus  (*p6*o;).  Hippocrates3  employed  saffron  in  uterine  and  other  maladies.  The 
word  saffron  (za'/aran)  is  probably  of  Persian  origin. 

Botany.  Gen.  Char.— Perianth  [coloured],  with  a  slender  tube  twice  as  long 
as  the  limb;  limb  6-partite,  equal,  erect.  [Stamens  3,  inserted  into  the  tube; 
anthers  sagittate.]  Stigmas  3,  thick,  convoluted,  generally  crested.  Capsule  under 
ground,  elevated  by  a  short  peduncle  from  the  root,  which  peduncle  elongates  after 
the  decay  of  the  flowers,  and  the  capsules  appear  above  ground.  (Hooker,  with 
some  additions.) 

Sp.  Char.— Slit/ma  protruded,  drooping,  in  3  deep  linear  divisions.     (Hooker.) 

Cormus  roundish;  its  brownish   coats   reticulated,   separating   superiorly   into' 
distinct  parallel  fibres.     Leaves  linear,  with  a  white  central  stripe,  and  surrounded 
at  their  base  with  long  membranous  sheaths.     Flowers  light  purple,  shorter  than 
the  leaves,  with  a  two-valved  membranous  spathe.     Anthers  pale  yellow.     Stigmas 
deep  orange-coloured. 

Hab.— A  native  of  Asia  Minor.  Now  naturalized  in  England,  France,  and  some 
other  European  countries.  It  is  a  doubtful  native  of  the  eastern  parts  of  Europe. 
It  is  said  to  have  been  introduced  into  Spain  by  the  Arabs.4  It  flowers  in  September 
and  October. 

Preparation. — The  flowers  arc  gathered  in  the  morning,  and  the  stigmata,  with 
a  portion  of  the  style,  plucked  out  for  use,  the  rest  of  the  flower  being  thrown  away. 
The  stigmata  are  then  dried  on  paper,  either  by  means  of  portable  kilns  over  which 
a  hair-cloth  is  stretched,5  or  in  a  room  by  the  sun.6  When  dried  between  paper 
under  the  pressure  of  a  thick  board  and  weights,  the  saffron  is  formed  into  cakes 
now  no  longer  to  be  met  with. 

Description. — The  only  saffron  now  found  in  the  shops  is  that  called  hay  saffron. 
The  article  sold  as  cake  saffron  is  in  reality  not  saffron. 

I/ai/  saffron  (crocus  infeeno)  consists  of  the  stigmas  with  part  of  the  style,  which 
have  been  very  carefully  dried.  They  are  from  an  inch  to  an  inch  and  a  half  long, 
thin,  brownish-red;  the  upper  portion  (stigma)  is  expanded,  notched  at  the  extremity; 
the  lower  portion,  which  constitutes  part  of  the  style  (called  by  Th.  Martius7  Fbmi- 
nclle),  is  narrow,  capillary,  yellowish.  The  odour  is  penetrating,  aromatic,  and,  of 
large  quantities,  narcotic.  The  taste  is  bitter,  somewhat  aromatic.  When  chewed, 
saffron  tinges  the  mouth  and  the  saliva  yellow. 

It  consists  of  triparted  red  filaments  having  an  orange  colour;  the  segments  dilated  at  the 
apex.  Moistened  with  water  and  rubbed  on  paper,  it  produces  an  intense  orange-coloured  stain. 
—Ph.  Land. 

I  find  by  careful  examination  that  one  grain  of  good  commercial  saffron  contains 
the  stigmata  and  styles  of  nine  flowers;  hence  4,320  flowers  are  required  to  yield 
one  ounce  of  saffron. 

a.   English  saffron  {crocus  anglicus)  is  no  longer  found  in  commerce. 

8.  Spanish  saffron  (crocus  hispanicus)  constitutes  the  best  saffron  of  the  shops.  It  is  imported 
from  Gibraltar  (principally),  Cadiz,  Donia,  Santander,  and  Malaga.  From  the  concurrent  ac- 
counts "I  pharmacologists  it  would  appear  that  formerly  Spanish  saffron  was  spoiled  by  being 
dipped  in  oil  to  preserve  it.  But  the  saffron  now  imported  from  Spain  has  not  been  subjected 
to  this  treatment.  Occasionally  Spanish,  as  well  as  any  other  kind  of  saffron,  is  oiled  by  the 
dealers  to  give  it  ail  appearance  of  freshness. 

y.  French  saffron  (crocus  gallicus)  is  usually  considered  in  commerce  to  be  of  second  quality. 

1  Solomon's  Song,  iv.  14.  »  Iliad,  xiv.  346. 

]  Opt  ra,  Bd.  Fops.  pp.  407,  575,  614,  626,  and  S76.  4  Dillon,  Travels  through  Spain. 

>  Douglas.  Phil.  Trans,  for  17SS. 

•  l'iske,  Stephenson  and  Churchill's  Med.  Bot.  vol.  iii.  '  Pharmakognosie,  1633. 
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It  is  the  produce  of  Gatinais  (Gatinais  saffron)  and  Orleanais,  which  comprehend  part  of  t|le 
departments  of  Seineet-Marne  and  Eureet-Loire,  and  the  whole  of  the  department  of  Loiret. 
The  saffron  of  AngoulSme  is  intermixed  with  the  pale  styles,  and  is  the  worst.1  French  saffron 
is  shipped  for  England  at  Calais,  Boulogne,  and  Havre. 

Besides  the  preceding,  several  other  varieties  of  saffron  are  mentioned  by  pharmaeologists, 
but  they  are  not  distinguished  in  English  commerce,  and  I  am  unacquainted  with  them.  Such 
are  Austrian,  Bavarian,  Oriental,  and  the  Sicilian  saffron  (C.  austriacus,  bavaricus,  orientalis,  and 
siciliensis)  mentioned  by  Murray,2  Geiger,3  and  others.  The  saffron  of  Lower  Austria  is  said  to 
be  the  best  and  most  costly  in  Europe,  but  the  produce  is  scarcely  sufficient  for  the  home  con- 
sumption; and,  therefore,  saffron  is  imported  into  Austria.  Austrian  saffron  is  chiefly  produced 
at  Ravelsbach,  Meissau,  Eggendorf,  Kirchbeg,  and  Wagram.* 

From  the  Customs  report5  it  appears  that  saffron  is  occasionally  imported  into  England  from 
Hamburg.  Antwerp,  Genoa,  Naples,  and  Bombay.  But  I  am  ignorant  of  its  place  of  growth 
and  quality.  According  to  Gussone,6  Crocus  odorus  yields  Sicilian  saffron.  Dioscorides7  con- 
sidered the  saffron  of  Corycus  (a  mountain  of  Cilicia,  in  Asia  Minor,  now  called  Cured)  to  be 
the  best,  and  that  of  Lycia  and  Olympus  to  be  of  second  quality;  while  Cyrenaic  saffron,  as  well 
as  that  from  Centuripinum  (Centorbe)  in  Sicily,  he  declares  to  be  the  worst. 

Cake  saffron  (crocus  in  placenta)  was  formerly  prepared  by  compressing  hay 
saffron.  But  the  cakes  now  met  with  in  the  inferior  shops  are  composed  of  Safflower 
( Carthamus  tinctorius)  and  gum-water,  made  into  a  paste,  and  rolled  out  on  a  tin 
plate  with  a  rolling-pin  into  oval  cakes  of  11  inches  long,  10  inches  broad,  and 
about  one-tenth  of  an  inch  thick.  These  are  dried  on  brown  paper  in  a  stove. 
They  are  shining,  and  of  a  brownish-red  colour.  I  can  detect  neither  saffron  nor 
marigolds  (Calendula  officinalis')  in  them.  Their  price  is  considerably  less  than 
that  of  good  hay  saffron.  I  am  informed  by  a  maker  of  cake  saffron  that  there  is 
only  another  person  besides  himself  by  whom  this  substance  is  made  in  London. 

Adulteration. — To  increase  the  weight  of  saffron,  it  is  said  to  be  sometimes 
intermixed  with  sand  or  grains  of  lead.  To  detect  these,  it  is  sufficient  to  scatter 
the  saffron  loosely  over  a  sheet  of  white  paper,  when  the  sand  or  grains  of  lead  fall 
out. 

To  give  saffron  flexibility  and  an  appearance  of  freshness,  as  well  as  to  augment 
its  weight,  it  is  sometimes  damped  or  oiled.  To  detect  either  water  or  oil,  a  small 
portion  of  saffron  should  be  subjected  to  pressure  between  folds  of  white  blotting 
paper;  if  this  become  either  moistened  or  greased,  the  adulteration  is  obvious. 

Another  adulteration  practised  on  saffron  is  intermixing  it  with  the  petals  of  some 
plant;  usually  of  safflower  ( Carthamus  tinctorius),  which  is  sometimes  called  bastard 
saffron.  The  safflower  readily  escapes  the  eye  of  a  superficial  observer.  If  rubbed 
with  the  moistened  finger  on  paper,  it  produces  a  slightly  yellow  mark  only,  whereas 
genuine  saffron  causes  a  very  intense  orange-yellow  stain.  The  fraud  may  also  be 
detected  by  carefully  examining  the  suspected  portion  by  a  magnifying  glass.  The 
fraud  is  the  more  easily  detected  if  the  suspected  saffron  be  previously  macerated 
in  hot  water.  Genuine  saffron  consists  of  a  filiform  style,  divided  at  one  extremity 
into  three  long,  convoluted,  deep  orange  stigmata,  which  are  a  little  dilated  upwards 
and  notched  at  the  extremity.  Safflower,  on  the  other  hand,  is  composed  of  florets, 
each  consisting  of  a  monopetalous,  tubular,  5-toothed  red  corolla,  inclosing  5  synge- 
nesious  stamina  and  a  style.  Moreover,  the  corolla  is  devoid  of  the  softness  and 
flexibility  of  the  stigmata  of  saffron ;  but  is,  on  the  contrary,  dry  and  brittle. 

Other  florets,  or  strips  of  petals,  artificially  dyed  to  give  them  colour,  and  greased 
with  oil  to  render  them  supple,  have  been  employed  to  adulterate  saffron.  Guibourt 
mentions  the  marigold  (Calendula  officinalis),  arnica,  and  soapwort  (Baponaria), 
as  having  been  used  for  this  purpose.  By  attention  to  the  above-mentioned  charac- 
ters of  saffron,  the  fraud  may  be  readily  detected.  The  dilated  extremities  of  the 
stigmata  of  saffron  are  broader  than  the  style:  whereas  the  extremities  of  the 
divisions  of  a  strip  of  a  petal  will  usually  be  found  narrower  than  the  body  of  the 
strip. 

1  Guibourt,  Histoire  des  Brog.  ii.  194,  4eme  edit.  1849. 

2  App.  Med.  vol.  v.  '  Handb.  dtr  Pharm. 

4  Pharmaceutical  Journal,  vol.  viii.  p.  171,  1848.  *  Trade  List  for  1837-8-9 

*  Lindley,  Flora  Medica.  '  Lib.  i.  cap.  xxv. 
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Genuine  saffron,  from  which  the  colouring  matter  has  been  extracted,  is  sometimes 
found  in  commerce.1  The  sample  which  I  have  seen  had  the  essential  characters  of 
the  stigmata  of  saffron,  but  wanted  the  softness  and  flexibility  of  good  saffron,  and 
was  somewhat  darker  coloured.  It  did  not  present  the  pale  yellow  filaments  (styles) 
of  ordinary  saffron,  and  imparted  no  colour  to  spirit  of  wine. 

Fibres  of  smoked  beef  are  said  to  have  been  used  for  adulterating  saffron. 

Commerce. — The  quantity  of  saffron  on  which  duty  (of  Is.  per  lb.)  is  paid  is 
about  5,000  lbs.  per  annum.  The  places  from  which  it  is  imported  have  been 
already  mentioned.     It  -is  brought  over  in  cases,  barrels,  and  boxes. 

Composition. — Saffron  was  analyzed,  in  1811,  by  Vogel  and  Bouillon-Lagrange,2 
and  in  1818  byAschoff.3 

Vogel  and 
Bouillon-Lagrange.         Asehoff. 

Volatile  oil 7.5 1.4 

Wax 0.5 40 

Polyehroite 65.0 52.0 

Gum 6.5 10.4 

Soluble  albumen 05 — 

Woody  fibre 10.0 19.0 

Water 10.0 10.0 

Balsamic  matter,  soluble  in  ether  and  alcohol     .  — 2.0 

Saffron 100.0 98  8 

1.  Volatile  Oil  of  Saffron.  (Oleum  Croci) — Obtained  by  distilling  saffron  with  water. 
It  is  yellow,  heavier  than  water,  has  a  burning,  acrid,  somewhat  bitter  taste,  and  is  slightly 
soluble  in  water.  By  keeping,  it  becomes  white,  solid,  and  lighter  than  water.  On  it  depend 
probably  the  medicinal  properties  of  saffron. 

2.  CoLouniNO  Matter:  Polyehroite  (so  called  from  iro\ic,  many,  and  ^f>o'a,  colour,  in  con- 
sequence of  its  being  susceptible  of  numerous  changes  of  colour). — By  digesting  the  aqueous 
extract  of  saffron  in  alcohol,  and  evaporating  the  tincture  to  dryness,  a  substance  is  obtained 
which  Bouillon-Lagrange  and  Vogel  called  polyehroite,  but  which  Henry4  has  separated  into 
volatile  oil  and  a  bitter  red  substance  (polyehroite properly  so  called).  Pure  polyehroite  is  pul- 
verulent, bitter,  searlet-red,  odourless,  slightly  soluble  in  cold  water,  much  more  so  in  hot  water, 
readily  soluble  in  alcohol  and  oils  (both  fixed  and  volatile),  slightly  soluble  in  ether.  Sulphuric 
acid  turns  it  blue,  then  lilac.  Nitric  acid  makes  it  green,  but  the  colour  is  very  fugitive.  The 
hypochlorites  destroy  the  yellow  colour  of  a  solution  of  polyehroite. 

Chemical  Characteristics. — An  aqueous  infusion  of  saffron  gives  no  indica- 
tion of  starch  on  the  addition  of  a  solution  of  iodine.  The  hypochlorites  bleach  it. 
Sulphuric  and  nitric  acids  act  on  it  as  on  polyehroite  above  mentioned.  Acetate  of 
lead  causes  no  precipitate.  By  evaporation,  the  infusion  yields  an  extract  from 
which  alcohol  removes  the  colouring  matter  and  leaves  a  gummy  substance. 

Physiological  Effects.  —  Formerly,  saffron  was  considered  to  be  cordial, 
aromatic,  narcotic,  and  emmenagogue.  Some5  have  accused  it  of  causing  laughing 
delirium;  others8  have  ascribed  to  its  use  great  mental  dejection;  and  several7 
have  declared  that  they  have  seen  immoderate  uterine  hemorrhage  produced  by  it, 
which,  in  the  case  referred  to  by  Riverius,  is  said  to  have  terminated  fatally.  But 
modern  experience  has  proved  that  most  of  these  statements  are  erroneous. 
Alexander8  swallowed  four  scruples  of  saffron  without  perceiving  any  obvious  effects 
therefrom ;  and  Wibmer9  took  a  drachm  without  observing  the  slightest  effect. 

By  the  long-continued  use  of  saffron,  the  colouring  particles  become  absorbed,  and 
tinge  the  secretions,  especially  the  urine  and  perspiration.  In  some  instances,  the 
foetus  in  utero  has  been  stained  by  it.10  The  failure  of  Alexander  to  detect  the 
yellow  tinge  in  his  secretions  arose  probably  from  the  short  time  he  had  been  using 
this  medicine.  Mr.  Gibson11  gave  a  considerable  quantity  of  saffron  to  a  pigeon, 
which  thereby  had  its  feces  tinged,  yet  no  perceptible  alteration  was  produced  in 
its  bones. 

'  Pharmaceutical  Journal,  vol.  iii.  p.  341,  1843.  s  Bull,  de  Pharm.  iv.  89. 

•  Umt-lin,  Handh.  d.  Chim.  ii.  1334.  *  Journ.  de  Phar?n.  vii.  397. 

»  Boerhaave,  Hist.  Plant,  pars  ii.  p.  590.  «  Bergius,  Mat.  Med.  t.  i.  p.  38. 

1  Boerhaave,  op.  cit.;  Riverius,  Op.  Med.  *  Experim.  Essays,  p.  88,  1763. 

•  Wirk.  d.  Arzntim.  Band.  ii.  B. 904.  10  Wibmer,  op.  cit. 
"  Mem.  of  the  Lit.  and  Phil.  Soc.  of  Manchester,  2d  Ser.  vol.  i.  p.  148. 
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Headache,  prostration  of  strength,  apoplexy,  and  even  death,  have  been  ascribed 
to  the  inhalation  of  the  vapour  arising  from  large  quantities  of  saffron;1  and  perhaps 
correctly  so,  for  it  is  well  known  that  the  odours  of  other  plants  (as  the  rose,  the 
pink,  &c.)  act  on  some  individuals  as  narcotic  poisons.3 

Uses. — Saffron  is  employed,  especially  on  the  Continent,  as  a  flavouring  and 
colouring  ingredient  in  various  culinary  preparations,  articles  of  confectionery, 
liqueurs,  &c.    It  was  used  by  the  ancients  as  a  perfume  as  well  as  a  seasoning  agent.5 

In  the  modern  practice  of  medicine,  it  is  used  chiefly  as  a  colouring  ingredient. 
It  is  a  popular  remedy  for  assisting  the  eruption  of  exanthematous  diseases;  on  the 
same  principle,  I  suppose,  that  bird-fanciers  give  it  to  birds  when  moulting.  It 
was  at  one  time  esteemed  as  an  antispasmodic  in  asthma,  hysteria,  and  cramp  of  the 
stomach ;  and  was  formerly  used  as  an  emmenagogue,  and  to  promote  uterine  con- 
tractions and  the  lochial  discharge.  Lastly,  it  has  been  employed  as  a  stimulant  to 
the  nervous  system  in  hypochondriasis. 

Administration. — It  may  be  given  in  doses  of  from  ten  grains  to  a  drachm,  in 
the  form  of  powder  or  pill.     It  is  popularly  used  in  the  form  of  infusion  or  tea. 

'  1.  SYRUPUS  CROCI,  L.  E.  D.;  Syrup  of  Saffron.— (Saffron  [chopped  fine,  D.] 
5v  [3x,  E.,  gss,  D.~\ ;  Boiling  Distilled  Water  Oj;  Sugar  ibiij  [or  as  much  as 
may  be  sufficient;  Rectified  Spirit,  f^ijss  or  as  much  as  may  be  sufficient,  L.]. 
Macerate  the  saffron  in  the  water  for  twelve  hours,  in  a  vessel  lightly  covered,  then 
strain  the  liquor  and  add  the  sugar  to  it.  To  the  syrup,  when  cold,  add  the  spirit.) 
— It  is  employed  principally  for  its  colour. 

%.  TINCTDRA  CROCI,  E.  D.;  Tincture  of  Saffron.— (Saffron,  chopped  fine,  3 i j ; 
Proof  Spirit  Oij  [Oj,  D.~\.  Macerate  for  fourteen  days,  strain,  express,  and  filter, 
D. — This  tincture  is  to  be  prepared  like  tincture  of  cinchona,  either  by  percolation 
or  by  digestion,  the  former  method  being  the  more  convenient  and  expeditious,  E.) 
— Used  as  a  colouring  liquid.  It  is  also  employed  as  a  stimulant  and  emmena- 
gogue in  doses  of  from  f3J  to  f3ij- 

As  a  colouring  and  flavouring  ingredient,  saffron  is  a  constituent  of  several  other 
preparations. 

70.  Iris  florentina,  Linn.— Florentine  Orris. 

Sex.  Syst.  Triandria,  Monogynia. 
(Rhizoma.) 

The  orris  root  [radix  iridis  florentina)  of  the  shops  consists  of  the  rhizomes  of  three  species 
of  Iris;  namely,  I.  florentina,  I.  pallida,  and  I.  gennanica.4  They  acquire  their  well-known  violet 
odour  while  drying.  They  are  brought  to  us  in  the  decorticated  state,  in  casks,  from  Leghorn 
and  Trieste. 

Orris  root  consists,  according  to  Vogel,5  of  volatile  oil,  acrid  resin,  astringent  extractive,  gum,  starch, 
and  ligneous  matter.  Raspail6  detected  in  it  crystals,  which  he  considered  to  be  those  of  oxalatt 
of  lime.  The  starch  of  orris  root7  consists  of  elliptical-shaped  particles,  which  form  interesting 
objects  for  the  polarizing  microscope.  Some  of  them  consist  of  two  mullar  shaped  particles 
applied  base  to  base.     Most  of  them  are  cracked  at  the  hilum,  and  even  at  their  edges. 

1  See  the  Reports  of  Borellus,  Tralles,  Forster,  and  others,  quoted  by  Wibmer  and  Murray,  op.  cit. 

«  Orfila,  Toxicol.  Gin. 

3  Beckmann,  History  of  Inventions  and  Discoveries,  vol.  i.  p.  278. 

*  According  to  Savi,  orris  root  is  collected  irvltaly  indiscriminately  from  the  three  species  named  in  the 
text.     (F .  G.  Hayne,  Getreue  Darst.  u.  Bescreib.  der  in  d.  Arzneykunde  gebraucht.  Gewachse,  Bd.  xi.  1830.) 

*  Joum.  de  Pharm.  i.  481.  «  Chim.  Organ. 

'  The  following  measurements,  in  parts  of  an  English  inch,  of  particles  of  starch  of  orris  root,  were 
made  for  me  by  Mr.  George  Jackson  : — 

Particles.  Length.  Breadth. 

5 0.0004 0.0004 

6 0.0003 .  0.0002 

7 0.0002 o.oooa 

The  most  prevalent-sized  particle  is  marked  thus  *. 


Particles. 

1 

Length. 
....  0.0011  .  .  . 

Breadth. 
.  .  .  .  0.0010 

2 

3* 

....  0.0012  .  .  . 
....  0.0009  .  .  . 

.  .  .  .  0.0006 
.  .  .  .  0.0006 
.  .  .  .  0.0004 
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Schleiden1  describes  the  starch  particles  of  Iris  florentina  and  kindred  species  as  being  perfectly 
hollow,  and  apparently  cup-shaped. 

Orris  root  is  an  acrid  substance,  and  in  full  doses  causes  vomiting  and  purging.  It  is  prin- 
cipally used  on  account  of  its  violet  odour.  Thus  hair  and  tooth  powders,  perfumed  oils,  &c,  are 
frequently  scented  with  it.  Issue  peas  (pais  dirts)  have  been  made  of  it.  During  teething, 
infants  are  sometimes  permitted  to  rub  their  gums  with,  and  bite,  the  rhizome  ;  but  the  practice 
is  objectionable,  since  it  is  not  unfrequently  attended  with  irritation  of  the  month,  and  disorder 
of  the  stomach  and  bowels.  Furthermore,  the  danger  of  the  rhizome  getting  into  the  oesophagus 
or  trachea  is  not  to  be  overlooked.  One  fatal  case  of  this  kind  is  recorded.2  Powdered  orris 
root  is  sometimes  used  as  an  errhine. 

A  tincture  of  orris  root  (tindura  iridis  florentinm),  prepared  by  digesting  one  part  of  powdered 
orris  root  in  eight  parts  of  rectified  spirit,  is  used  as  a  scent,  and  is  frequently  sold  as  essence  of 
violets,  or  eau  de  violettes. 


Order  XIII.     TACCACE^E,  Lindley. 

Characters — A  small  and  imperfectly  known  order  of  endogenous  plants,  with  tuberous 
roots,  teases  with  curved  parallel  veins,  hermaphrodite  regular  flowers,  a  petaloid  tubular,  6-parted 
perianth,  G  stamens,  a  1-celled  inferior  ovary,  and  seeds  with  fleshy  albumen. 

Propeiities. — The  tuberous  roots  are  bitter  and  acrid,  but  by  cultivation  become  larger  and 
milder.     They  yield  a  large  quantity  of  nutritive  farina. 

71.   TaCOa,  Forsler. 

Sex.  Syst.  Hcxandria,  Monogynia. 
(Radix;  Farina.) 

This  genus  contains  two  species,  which  deserve  a  short  notice. 

1.  Tacca  pinnatifida,  Roxb.  Fl.  Ind.  ii.  172. — A  native  of  the  Moluccas  and  Malay  coun- 
tries. The  tuberous  roots  are  intensely  bitter  when  raw,  but  yield  a  large  quantity  of  beautifully 
white  starch,  used  for  puddings,  cakes,  and  other  articles  of  confectionery.  The  tubers  "are 
the  tacca  youy  of  some  navigators;  they  form  an  article  of  diet  in  China  and  Cochin  China,  as 
also  in  Travancore,"  where,  according  to  Dr.  Ainslie,  they  attain  a  large  size,  and  are  eaten  by 
the  natives,  with  some  acid,  to  subdue  their  acrimony.3 

2.  Tacca  oceakica,  Nuttal,  Amer.  Journ.  of  Pharm.  vol.  ix.  p.  30G. — A  native  of  Tahiti, 
and  other  islands  of  the  South  Sea.  Until  Mr.  Nuttal  pointed  out  its  peculiarities,  it  was 
supposed  to  be  identical  with  T.  pinnatifida.  Ellis4  says  that  the  "pia,  or  arrow-root,  chailea 
tacca"  grows  on  the  high  sandy  banks  near  the  sea,  or  on  the  sides  of  the  lower  mountains. 

The  tuberous  roots  yield  a  highly  nutritious  fecula.  At  Tahiti  (Otaheite),  this  fecula  is  pro- 
cured by  washing  the  tubers,  scraping  off  their  outer  skin,  and  then  reducing  them  to  a  pulp  by 
friction  on  a  kind  of  rasp  made  by  winding  coarse  twine  (formed  of  the  cocoa-nut  fibre)  regu- 
larly round  a  board.5  The  pulp  is  washed  with  sea-water  through  a  sieve,  made  of  the  fibrous 
web  which  protects  the  young  frond  of  the  cocoa-nut  palm.  The  strained  liquor  is  received  in 
a  wooden  trough,  in  which  the  fecula  is  deposited;  and  the  supernatant  liquor  being  poured  off, 
the  sediment  is  formed  into  balls,  which  are  dried  in  the  sun  for  12  or  24  hours,  then  broken 
and  reduced  to  powder,  which  is  spread  out  in  the  sun  to  dry.6 

Tacca  starch,  or  Tahiti  arrow-root,  sometimes  called  Otaheite  salep,i  is  imported  into  London, 
and  sold  as  "  Arrow-root,  prepared  by  the  native  converts  at  the  Missionary  stations  in  the  South 
Sea  Islands."  It  is  a  white  amylaceous  powder,  with  a  slightly  musty  odour.  Examined  by 
the  microscope,  I  find  it  to  consist  of  particles8  which  appear  circular,  mullar-shaped,  or  poly- 
hedral. Some  of  the  mullar-shaped  particles  are  slightly  narrowed  at  the  base.  Moreover, 
the  base  of  the  mullar,  instead  of  being  flat,  appears  to  me  to  be  hollowed  out.     The  hilum  is 


•  Principles  of  Scientific  Botany,  pp.  15-16,  translated  by  Ed.  Lankester,  M.D  ,  1849 
»  Kraus,  Hcilmittellehre,  S.  541. 

•  Roylc,  Illustrations  of  the  Botany  of  the  Himalayan  Mountains,  p.  378. 
4  Polynesian  Researches,  vol.  i.  p.  361,  1829. 

»  EUil  states  that  the  rind  of  the  root  is  scraped  off  by  a  courie  shell,  and  the  root  then  grated  on  a  niece 
of  coral.  ' 

6  Matthews,  Gardener's  Magazine,  vol.  viii.  p.  585,  Lond.  1832. 

1  Keen's  Cyclopedia,  art.  Tacca  pinnatifida. 

■  The  following  measurements,  in  parts  of  an  English  inch,  of  the  particles  of  Tacca  starch,  were  made 
for  me  by  Mr.  (ieorge  Jackson  :—  ' 

Particles.  Length.  Breadth. 

1 0.0012 0.0009 

8 0.0011 0.0009 

3* 0.0008 0.0007 


Particles.  Length.  Breadth. 

* 0.0006 0.0005 

5 0.0004 0.0004 

6 0.0003 0.0003 


The  most  prevalent-sized  particle  is  marked  thus  *. 
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small  and  circular;  it  cracks  in  a  linear  or  stellate  manner.     The  rings  are  few  and  not  very 
distinct. 

This  fecula  is  used  as  a  substitute  for  the  West  Indian  Arrow-root,  to  which  it  would  probably 
be  equal  if  it  were  prepared  with  equal  care.  Its  composition,  like  that  of  other  starches,  is 
presumed  to  be  C12Hl0O«>. 

Order  XIV.  AMARYLLIDACE^E,  Lindley.— AMARYLLIDS. 

None  of  the  plants  of  this  order  are  employed  in  England  as  articles  of  the  Materia  Medica. 
Yet  many  of  them  act  powerfully  on  the  system,  and  one  of  them  (Hamanthus  toxicarius)  is  said 
to  be  used  by  the  Hottentots  to  poison  their  arrow-heads.  The  prevailing  property  of  the  order 
is  acridity,  which  is  possessed  principally  by  the  bulbs,  several  of  which  (as  those  of  Pancra- 
tium maritimum  and  Hcemanthus  coccineus)  seem  to  be  endowed  with  properties  very  similar  to 
those  of  squill.  The  leaves  and  flowers  of  Narcissus  Psetido-Narcissus  or  Daffodil  are  enu- 
merated among  the  simples  of  the  French  Codex.  In  doses  of  20  or  30  grains  they  sometimes 
cause  vomiting.  They  have  been  employed  in  spasmodic  affections  (as  hooping-cough),  in 
diarrhoea,  and  in  agues.1  Several  other  species  of  Narcissus,  as  JV.  Tazetta  and  N.  odorus,  also 
possess  emetic  properties.2  Narcissus  Tazetta,  the  Italian  or  Polyanthus  Narcissus,  is  supposed 
by  Dr.  Sibthorp  to  be  the  Narcissus  of  the  poets.  The  root  and  succulent  leaves  of  the  Jlgava 
Americana  or  American  aloe,  a  native  of  Tropical  America,  yield  a  saccharine  juice  which  lathers 
like  soap,  and  when  fresh  is  said  to  be  laxative,  diuretic,  and  emmenagogue.  By  fermentation 
it  yields  an  acid  liquor.  The  ligneous  fibres  of  the  'eaves  and  roots  are  used  as  a  thread  (pita 
thread). 

Order  XV.     MUSACEiE,  Agardh. 

Characters. — Leaves  with  veins  curved,  and  proceeding  from  the  midrib  to  the  margin 
(curved  veined) .  Perianth  6-parted,  adherent,  petaloid,  irregular ;  Stamens  normally  6,  by  abortion 
usually  5;  Anthers  2-cel led.     Ovary  inferior,  3-celIed.     Fruit  3-celled.     Seed  albuminous. 

Properties. — An  important  order  of  endogens,  whose  fruits  (bananas  and  plantains)  forma 
valuable  article  of  food  in  some  tropical  regions. 

72.  Musa  sapientum,  Linn.— Plantain ;  Banana. 

Sex.  Syst.  Pentandria,  Monogynia.3 
(Fructus;  Amylum.) 

Plantains  (Musa  paradisiaca,  Linn.)  and  Bananas  (Musa  sapientum,  Linn.)  are  probably  only 
varieties  of  the  same  species.  The  former  have  a  stem  wholly  green,  and  persistent  male 
flowers ;  the  latter  have  a  spotted  stem,  deciduous  male  flowers,  and  shorter  and  rounder  fruit. 
Numerous  varieties  of  each  are  cultivated  in  the  tropical  parts  of  Asia,  Africa,  and  America; 
the  wild  parent  is  found  at  Chittagong,  and  other  parts  of  tropical  Asia.  The  fruit  is  a  berry, 
and  in  the  unripe  state  abounds  in  starch;  but  during  maturation  this  disappears,  being  con- 
verted into  a  mucilaginous  substance  and  this  into  sugar,  so  (hat  in  the  ripe  fruit  not  an  atom  of 
starch  can  be  detected.4 

Boussingault5  analyzed  the  ripe  fruit  of  Musa  paradisiaca,  and  found  in  it  sugar,  gum,  malic, 
gallic,  and  pectic  acids,  albumen,  and  lignin. 

Plantains  and  bananas  form  important  and  valuable  articles  of  food  to  the  inhabitants  of  many 
tropical  regions.  "  But  for  plantains,"  says  Dr.  Wright,6  "Jamaica  would  scarcely  be  habitable, 
as  no  species  of  provision  could  supply  their  place.  Even  flour,  or  bread  itself,  would  be  less 
agreeable  and  less  able  to  support  the  laborious  negro,  so  as  to  enable  him  to  do  his  business, or 
to  keep  in  health." 

Humboldt7  calculates  that,  as  33  lbs.  of  wheat  and  99  lbs.  of  potatoes  require  the  same  space 
as  that  in  which  4,000  lbs.  of  bananas  are  grown,  the  produce  of  bananas  is  consequently  to  tbat 
of  wheat  as  133.1,  and  to  that  of  potatoes  as  44.1. 

Dr.  Shier,8  in  an  interesting  report  on  the  starch-producing  plants  of  British  Guiana,  has  given 

1  Merat  and  De  Lens,  Diet,  de  Mat.  Mid.  t.  iv.  a  De  Candolle,  Essai  sur  Us  Preprints  MM- 

2  I  have  followed  Roxburgh  (Ft.  Indica,  vol.  i.)  in  referring  this  genus  to  Pentandria,  Monogynia.  In 
Reichard'g  edition  of  Linneeus's  Syslema  Plantarum  (1780),  it  is  placed  in  Polygamia,  Monogynia;  and 
in  Loudon's  Encyclopaedia  of  Plants,  it  is  referred  to  Hexandria,  Monogynia. 

4  Avequin,  Journ.  de  Pharm.  t.  xxiv.  p.  555,  1638.  »  Journ.  de  Pharmacie,  xxii.383. 

6  London  Medical  Journal,  vol.  viii. 

1  Humboldt's  PI.  Mquinoc.;  also,  Library  of  Entertaining  Knowledge— Vegetable  Substances. 
'  Report  on  the  Starch-producing  Plants  of  the  Colony  of  British  Guiana,  Deruerara,  1847;  alio. 
Pharmaceutical  Journal,  vol.  vii.  p.  193,  1847. 
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us  some  interesting  details  respecting  the  plantain.  He  states  that  "  a  new  plantain  walk  in 
this  colony  will  yield  450  bunches  of  50  lbs.  each,  of  which,  as  nearly  as  possible,  50  per  cent, 
will  be  core,  containing  17  per  cent,  of  starch,  thus  producing  17  cwt.  of  starch  per  acre."  I 
am  indebted  to  this  gentleman  for  specimens  of  the  sliced  plantain  core  dried,  plantain  meal,  and 
plantain  starch,  prepared  in  April  1847. 


Fig.  222. 


Fig.  223. 


The  Plantain. 


The  Banana. 


a.  Sliced  Plantain  core. — The  sample  sent  to  me  by  Dr.  Shier  was  prepared  in  April,  1847. 
It  was  obtained  by  stripping  oft"  the  husk  of  the  plantain,  slicing  the  core,  and  drying  it  in  the 
sun.  The  dried  slices,  as  I  have  received  them,  are  segments  of  circles  from  £  to  £  of  an  inch 
in  diameter,  and  $  to  £  of  an  inch  in  thickness.  Their  prevailing  tint  is  whitish,  like  that  of 
dried  slices  of  colchicum  cormi,  but  marbled  with  reddish  veins.  Their  odour  is  fragrant,  and 
somewhat  similar  to  that  of  orris  root.     Their  taste  is  farinaceous. 

0.  Plantain  meal ;  Conquin-tay. — Obtained  by  powdering  and  sifting  the  thoroughly  dried  sliced 
plantain  core.  It  is  known  among  the  Creoles  of  the  colony  by  the  name  of  Conquin-tay.  It 
is  a  whitish  meal,  speckled  with  minute  dark-reddish  spots.  Its  odour  is  fragrant,  and  similar 
to  that  of  orris  root  (Dr.  Shier  says  it  resembles  fresh  hay  or  tea).  Its  taste  is  bland,  like  that 
of  common  wheat  flour.  When  examined  by  the  microscope,  it  is  seen  to  consist  chiefly  of 
staroh  grains.  According  to  Dr.  Shier's  statement,  plantain  meal  contains  about  68  per  cent, 
of  starch.  100.0  parts  of  plantain  meal  yielded  Dr.  Shier  0.88  parts  of  nitrogen.  If  this 
number  be  multiplied  by  6.5  (see  ante,  p.  106,  foot-note),  we  have  5.72  as  the  per  centage 
amount  of  proteinaceous  matter  (albumen,  gluten,  &c.)  contained  in  plantain  meal. 

It  is  obvious,  therefore,  that  plantain  meal  must  be  greatly  superior  to  the  pure  starches,  inas- 
much as  it  contains  blood-  and  flesh-making  principles  which  the  latter  are  devoid  of.  Dr. 
Shier  states  that  it  is  easy  of  digestion,  and  that  it  is  largely  employed  in  British  Guiana  as  the 
food  of  infants,  children,  and  invalids;  but  it  will  not  serve  for  the  manufacture  of  maccaroni, 
as  this,  when  made  from  it,  falls  to  powder  when  put  into  hot  water.  The  same  authority 
tells  us  that  the  plantain  yields  about  20  or  25  per  cent,  of  meal. 

y.  Plantain  starch. — This  is  obtained  from  the  plantain  by  rasping  and  washing ;  but  owing 
to  the  flesh-coloured  tissue  in  which  the  starch  is  imbedded  being  somewhat  denser  than  the 
latter,  it  settles  below  the  starch,  and  it  is  somewhat  difficult  to  separate  completely  the  finer 
parts  of  it  from  the  starch ;  hence  the  latter  is  not  perfectly  white.  The  plantain  yields  about 
17  per  cent,  of  starch.  Examined  by  the  microscope,  I  find  the  starch  grains1  to  be  flat,  trans- 
parent disks,  like  those  of  the  starch  of  Zingiberaceoe;  hence  they  have  but  little  lateral  shading, 
and  when  suporimposed  the  contour  of  the  lower  grains  can  be  seen  through  the  upper  ones. 
Their  shape  is  more  or  less  elliptical  and  ovate,  the  extremity  at  which  the  so-called  nucleus 
or  hilum  is  placed  being  narrower  than  the  opposite  one.  When  viewed  edgewise,  their  shape 
appears  to  be  linear,  and  the  lateral  shading  is  stronger. 


1  The  following  measurements,  in  parts  of  an  English  inch,  of  the  particles  of  plantain  starch  (prepared 
by  Dr.  Shier,  of  i)emerara)  were  kindly  made  for  me  by  Mr.  George  Jackson  : 


Particles.  Length.  Breadth. 

1 0.0020 0.0013 

2 0.0018 0.0009 

3 0.0016 0.0010 

** 0.0014 0.0007 


Particles.  Length.  Breadth. 

5* 0.0013 0.0008 

6 0.0009 0.0006 

7 0.0007 0.0005 

0.0005 0.0003 


The  most  prevalent-sized  particles  are  marked  thus  #. 


224    *  VEGETABLES.— Nat.  Ord.  Marantace^e. 

The  lines  or  segments  of  rings  seen  on  the  flat  surfaces  of  the  grains  do  not  extend  to  the 
edges  of  the  grain,  nor  do  they  surround  the  hilum.  When  examined  by  the  polarizing  micro- 
scope,  these  grains  present  the  well-known  crosses.  In  its  chemical,  dietetical,  and  medicinal 
properties,  the  starch  of  the  plantains  agrees  with  those  of  other  starches. 


Order  XVI.     MARANTACEiE.  Lindl 

CANNACE.E,  Jgardh. 

Character.—  Calyx  superior,  of  3  sepals,  short.  Corolla  tubular,  irregular,  with  the  seg. 
ments  in  2  whorls ;  the  outer  3-parted,  nearly  equal,  the  inner  very  irregular ;  one  of  the  lateral 
segments  usually  coloured,  and  formed  differently  from  the  rest;  sometimes  by  abortion  fewer 
than  3.  Stamens  3,  petaloid,  distinct,  of  which  one  of  the  lateral  and  the  intermediate  one  are 
either  inactive  or  abortive,  and  the  other  lateral  one  fertile.  Filament  petaloid,  either  entire  or 
2-lobed,  one  of  the  lobes  bearing  the  anther  on  its  edge.  Anther  1-celled,  opening  longitudinally. 
Pollen  round  (papillose  in  Canna  coccinea,  smooth  in  Calathea  zebrina).  Ovary  1-3  celled; 
ovules  solitary  and  erect,  or  numerous  and  attached  to  the  axis  of  each  shell;  style  petaloid  or 
swollen ;  stigma  either  the  mere  denuded  apex  of  the  style,  or  hollow,  hooded,  and  incurved. 
Fruit  capsular,  as  in  Scitaminese.  Seeds  round,  without  aril;  albumen  hard,  somewhat  floury; 
embryo  straight,  naked,  its  radicle  lying  against  the  hilum.  Herbaceous  tropical  plants,  destitute 
of  aroma.     Rhizome  often  tuberous,  and  abounding  in  starch.     Stem  often  branching.  (Lindley.) 

Properties. — The  rhizomes  frequently  abound  in  starch. 

73.  MARANTA  ARUNDINACEA,  Linn.-THB  WEST  INDIAN 

ARROW-ROOT. 

Sex.  Syst.  Monandria,  Monogynia. 
(Tuberis  facula.    Ph.Lond. — Fecula  of  the  tubers  ;  Arrow-root.    Ed.,D.) 

History. — This  plant  was  brought  from  the  island  of  Dominica,  by  Colonel 
James  Walker,  to  Barbados,  and  there  planted.  From  thence  it  was  sent  to  Jamaica. 
That  gentleman  observed  that  the  native  Indians  used  the  root  against  the  poison 
of  their  arrows,  by  mashing  and  applying  it  to  the  poisoned  wounds.1 

The  valuable  properties  of  the  starch  made  from  the  root  are  mentioned  by 
Hughes,2  in  1751,  and  the  mode  of  procuring  it  described  by  Browne,3  in  1789. 

Botany.  Gen.  Char.—  Corolla  unequal,  one  of  the  inner  segments  in  the  form 
of  a  lip.  Stamens  petaloid,  with  half  an  anther  on  its  edge.  Style  hooded,  ad- 
hering to  the  edge  of  a  sterile  filament.  Ovary  3-celled,  smooth ;  ovules  solitary. 
Fruit  even,  dry,  1-seeded. — Caulescent  plants  with  fleshy  rhizomala  or  tubers. 
Stems  branched,  often  dichotomous.  Inflorescence  terminal,  panicled,  jointed,  with 
glumaceous,  deciduous  bracts.     (Lindley. ,) 

Sp.  Char.—  Culm  branched,  herbaceous.  Leaves  ovate,  lanceolate,  somewhat 
hairy  underneath.     Peduncles  2-flowered  (  Willdenow). 

Rhizome  white,  articulated,  tuberous,  placed  horizontally  in  the  earth,  and  giving 
origin  to  several  tuberous  jointed  stoles  (stolones  tuberosi),  similar  to  itself,  but  co- 
vered with  scales.  Those  stoles  are  often  more  than  a  foot  long,  and  curved,  so  that 
the  points  rise  out  of  the  earth  and  become  new  plants  (Nees  and  Ebermaier). 
Stem  two  or  three  feet  high.  Leaves  alternate,  with  long,  leafy,  hairy  sheaths. 
Flowers  white  and  small. 

The  Maranta  indica,  Tussac,4  E.,  is  characterized  by  its  leaves  being  smooth  on  both  sides, 
and  by  its  seeds ;  those  of  M.  arundinacea  being  violet.  But,  after  a  careful  examination,  Wick- 
strom  declares  that  Tussac's  plant  is  identical  with  the  M.  arundinacea,  Linn.5 

Hab.—  West  Indies.  It  is  cultivated  both  in  the  West  and  East  Indies,  Ceylon, 
Sierra  Leone,  &c. 

Composition  of  the  Root. — According  to  P.  C.  Benzon,"  the  root  of  the  Maranta 

1  Sloane's  Jamaica,  vol.  i.  p.  254.  »  The  Natural  History  of  Barbados,  p.  221, 1750. 

3  The  Civil  and  Natural  History  of  Jamaica,  p.  112,  1789.  4  Journ.  Bot.  iii.  41. 

*  Nees  v.  Esenb.  and  Eberm.  Handb.  d.  Med.  pharm.  Bot. 
«  Buchner's  Repertorium/ur  die  Pharmacie,  Bd.  xvi.  S.  255,  1823. 
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has  the  following  composition:  volatile  oil,  0.07;  gummy  extract,  0.50;  starch, 
26.00;  woody  fibre,  6.00;  albumen,  1.58;  muriate  of  lime,  0.25;  and  water, 
65.600. 

The  per  centage  quantity  of  starch  obtained  from  the  root  has  been  thus  stated  by  other 
authorities:  7.81  (Dr.  J.  Clark),1  12.5  (De  Candolle),2  21.43  (Dr.  Shier3  from  roots  scarcely 
ripe). 

Extraction  of  the  Fecula. — The  starch,  or  fecula,  is  extracted  from  the  roots 
(tubers)  when  these  are  about  ten  or  twelve  months  old.  The  process  is  entirely 
a  mechanical  one,  and  is  performed  either  by  hand  or  by  machine. 

In  Jamaica,  it  is  procured  as  follows:  The  tubers  are  dug  up,  well  washed  in 
water,  and  then  beaten  in  large,  deep,  wooden  mortars  to  a  pulp.  This  is  thrown 
into  a  large  tub  of  clean  water.  The  whole  is  then  well  stirred,  and  the  fibrous 
part  wrung  out  by  the  hands  and  thrown  away.  The  milky  liquor  being  passed 
through  a  hair-sieve,  or  coarse  cloth,  is  suffered  to  settle,  and  the  clear  water  is 
drained  off.  At  the  bottom  of  the  vessel  is  a  white  mass,  which  is  again  mixed 
with  clean  water  and  drained;  lastly,  the  mass  is  dried  on  sheets  in  the  sun,  and 
is  pure  starch.4 

In  Bermuda5  the  roots  are  first  deprived  of  their  paper-like  scales,  and  then 
rasped  by  a  kind  of  wheel-rasp  (something  like  Fig.  224,  p.  228),  and  the  fecula 
well  washed  through  sieves  and  carefully  dried.  , 

Upon  the  Hopewell  estate,  in  the  Island  St.  Vincent,6  the  carefully-skinned  tubers 
are  washed,  then  ground  in  a  mill,  and  the  pulp  washed  in  tinned-copper  cylindrical 
washing-machines.  The  fecula  is  subsequently  dried  in  drying  houses.  In  order 
to  obtain  the  fecula  free  from  impurity  pure  water  must  be  used,  and  great  care 
and  attention  paid  in  every  step  of  the  process.  The  skinning  or  peeling  of  the 
tubers  must  be  performed  with  great  nicety,  as  the  cuticle  contains  a  resinous  matter, 
which  imparts  colour  and  a  disagreeable  flavour  to  the  starch.  German  silver 
palettes  are  used  for  skinning  the  deposited  fecula,  and  shovels  of  the  same  metal 
for  packing  the  dried  fecula.  The  drying  is  effected  in  pans  covered  by  white  gauze 
to  exclude  dust  and  insects. 

Commerce. — Arrow-root  is  brought,  in  tin  cases  and  in  barrels  and  boxes,  from 
the  West  India  Islands  (Jamaica,  Barbados,  Antigua,  St.  Vincent,  Dominica, 
Bermuda,  St.  Kitt's,  Grenada,  Demerara,  and  Berbice),  Calcutta,  and  Sierra  Leone. 
The  packages  of  West-Indian  arrow-root  sent  to  this  country  are  lined  with  paper 
attached  with  arrow-root  paste.  When  sent  to  this  country  in  the  hold  of  the  ship, 
their  contents  are  easily  tainted  by  noisome  effluvia. 

Arrow-root  is  usually  distinguished  by  the  name  of  the  island  or  place  producing 
it;  as  Bermuda  arroio-root,  /St.  Vincent's  arrow-root,  Jamaica  arrow-root,  African 
or  Sierra- Leone  arrow-root,  &c.  Bermuda  arrow-root  is  the  most  esteemed  variety. 
In  1845,  about  400,000  lbs.  were  manufactured,  of  which  more  than  three-fourths 
came  to  England.  Dr.  Ure  says  that  the  St.  Vincent's  arrow-root  prepared  on  the 
Hopewell  estate  vies  with  the  Bermuda  sort. 

In  commerce,  the  term  arrow-root  is  frequently  used  generically  to  indicate  a  starch  or  fecula. 
The  following  are  illustrations  of  its  use  in  this  way: — 

Portland  A V row-root  is  obtained  from  Arum  maculatum  (see  ante,  p.  158). 

East  India  Arrowroot  is  the  fecula  procured  from  Curcuma  angustifolia.  and  will  be  described 
hereafter.  But  the  West  Indian  plant  (Maranta  arundinacea)  is  also  cultivated  in  the  East 
Indies,  and  the  fecula  obtained  therefrom  is  exported  from  thence,  and  might  with  equal  pro- 
priety be  called  East  India  arrow-root. 

Brazilian  Arrow-root  is  the  fecula  of  Jatropha  Manihot,  and  will  be  noticed  hereafter  (vide 

EUPHOIIHIACK^'.). 

Tahiti  Arrow-root  is  the  fecula  of  Tacca  oceanica,  and  has  already  been  noticed  (see  ante 
p.  921). 

1  M>  diral  Farts  and  Observations,  vol.  vii.  1797.  *  Physiologic  Vegetate,  t.  i.  p.  187  1832 

if  on  the  Starrh-producing  Plants  of  the  Colony  of  British  Guiana,  p.  11,  Demerara,  1647.  ' 
4  Wright,  London  Mrdiral  Journal,  vol.  viii. 

'  Cogswell,  in  Connack'a  Monthly  Journal  of  Medical  Science,  vol.  v.  p.  789,  1845. 
•  Recent  Improvements  in  Arts  and  Manufactures,  by  A.  Ure,  M.  D.,  1844. 
VOL.  II. — 15 
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Properties. — The  starch  or  fecula  (amyhnn  vol  faada  marantae),  called  in 
the  shops  West  Indian  arrow-root,  or  simply  arrovhroot,  is  white,  odourless,  an.l 
tasteless.  It  is  in  the  form  either  of  a  light  opake  white  powder,  or  of  small 
pulverulent  masses.  When  passed  between  the  fingers,  it  feels  hrm,  and,  when 
rubbed,  produces  a  slight  crackling  noise.  When  viewed  by  a  good  pocket  lena,  it 
is  seen  to  consist  of  glistening  particles.  When  examined  by  a  microscope,  these 
are  seen  to  be  convex,  more  or  less  elliptical,  and  moderately  uniform  in  size.1  The 
shape  is  more  or  less  irregular,  but  often  oblong,  or  usually  somewhat  ovate-ohlong, 
frequently  obscurely  triangular,  or  oyster-shaped,  or  mussel-shaped.3  After  having 
been  digested  for  a  short  time  in  water,  one,  or  rarely  two,  mammillary  processes  are, 
in  some  samples,  seen  projecting  from  the  surface  of  some  of  the  particles.  In 
some  specimens,  these  processes  have  appeared  like  short  spines.  The  rings  are 
very  distinct,  though  fine.  The  nucleus,  central  cavity,  or  hilum  is  usually  very 
distinct,  generally  towards  one  end  of  the  particle  normally  circular,  hut  fre- 
quently cracked  in  a  linear  or  stellate  manner.  When  viewed  by  the  polarizing 
microscope,  the  particles  show  very  distinct  crosses :  the  junction  of  the  arms  of  the 
cross  indicates  the  position  of  the  hilum. 

Composition  of  the  Starch. — Arrow-root  has  been  analyzed  by  Dr.  Prout5 
and  by  Payen,4  who  obtained  the  following  results  : — 


Prout. 

Paten. 

Arrow-root  .  . 

Air 
dried. 

Dried  be- 
tween2W}3 
and  2123 

for 
20  hours. 

Dried  at 
2120  for 
6  hours 
longer. 

Arrow-root  .  . 

Portion  most 
easily  dis- 
aggregated, 
dried  at 
2123  P. 

Amidon  intact 

purified  by 

alcohol  §  water, 

and  dried  at 

3820  F. 

3G.4 
63  6 

42.8 
57.2 

44.4 
55.6 

44.3 

6.2 

49.5 

44.33 
6.25 
49.42 

100.0 

100.0 

100.0 

100.0                   100.00 

The  formula  which  agrees  with  Prout's  third  analysis  is  CiaH10010. 

Dr.  Prout  regards  arrow-root  as  a  low  variety  of  starch  analogous  to  the  low  sugar 
of  honey;  while  wheat-starch  he  considers  to  be  the  most  perfect  form  of  starch, 
analogous  to  sugar-candy. 

Substitutions,  Impurities,  and  Adulterations. — The  presence  of  accidental 
impurities  (such  as  insects,  dust,  &c.)  may  be  readily  detected  by  alterations  in  the 
colour,  odour,  and  flavour  of  the  arrow-root. 

Other  cheaper  feculas  are  sometimes  substituted  for  the  genuine  arrow-root; 
especially  sago-meal,  potato-starch,  and  tapioca-starch  or  Brazilian  arrow-root. 

The  fraud  is  readily  detected  by  the  microscope.5  When  squeezed  in  the  hand, 
the  sago-meal  crackles  like  arrow-root;  but  when  submitted  to  microscopic  exami- 
nation, the  truncated  extremity  of  many  of  the  particles  giving  them  either  a  inullar 
shape  or  dihedral  summit,  the  irregular  or  tuberculated  surface,  and  the  size  of  the 
particles,  readily  served  to  distinguish  it  from  arrow-root. 

1  The  following  measurements,  in  parts  of  an  English  inch,  of  the  particles  of  West  India  arrow-root, 
were  kindly  made  for  me  by  Mr.  George  Jackson  : — 


Particles.  Length.  Breadth. 

4 0.0008 0.0005 

5 0.0006 O.0OM 

6 0.0005 0.0003 


Particles.  Length.  Breadth. 

1 0.0020 0.0013 

2  0  0012 0.0009 

3* 0.0010 0.0008 

The  most  prevalent-sized  particle  is  distinguished  thus  *. 

*  Schleiden  (Principles  of  Scientific  Botany  idescribes  the  granules  as  being  compound,  without  evident 
central  cavity, and  always  exhibiting  the  smooth  connecting  surfaces:  but  this  description  does  not  apply 
to  commercial  West  Indian  arrow-root. — Raspail  has  depicted  the  grains  of  the  fecula  of  Convolvulus 
Batatas  for  arrow-root  (see  Payen,  Ann.  Scien.  Nat.  2de  Ser.  t.  x.  Botanique,  p.  18,  1^3--). 

*  Phil.  Trans.  1827.  *  Ann.  des  Scien.  Nat.  2de  Ser.  Botanique,  1838,  pp.  183-184. 

*  Lanctt,  Feb.  1,1851. 
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Potato-starch  is  sometimes  sold  for  West  Indian  arrow-root.  I  have  met  with  it 
in  commerce  under  the  name  of  English  arrow-root.  It  is  devoid  of  the  dull  or 
dead  white  appearance  presented  by  West  India  arrow-root.  The  naked  eye,  or 
Still  better  a  pocket  lens,  readily  distinguishes  its  large  glistening  particles  from 
those  of  genuine  arrow-root.  The  microscope  instantly  detects  the  difference.  The 
particles  of  potato-starch  are  larger  than  those  of  arrow-root,  and  have  coarser  and 
more  distinct  rings.  Moreover,  the  shape  of  the  particles  serves  to  distinguish 
them  (see  Potato-starch).  Lampadius1  observed  that  potato-starch  evolves  a  peculiar 
odour  when  boiled  with  water  and  sulphuric  acid,  and  that  arrow-root  does  not 
evolve  this  odour  when  treated  in  a  similar  way.  Arrow-root,  moreover,  "  is  des- 
titute of  that  fetid,  unwholesome  oil,  extractible  by  alcohol  from  potato-starch."2 
Mixed  with  one  and  a  half,  or  twice  its  weight,  of  concentrated  hydrochloric  acid, 
arrow-root  yields  an  opake  paste,  whereas  that  produced  by  potato-starch  is  trans- 
parent. Arrow-root  takes  a  longer  time  than  potato-starch  to  become  viscid  when 
mixed  with  equal  parts  of  acid  and  water.3 

Other  kind  of  feculas,  which  are  said  to  have  been  substituted  (on  account  of 
their  cheapness)  for  the  genuine  arrow-root,  such  as  East  India  arrow-root  or  Cur- 
cuma starch  (see  Curcuma  angustifolia),  and  Brazilian  arrow-root  or  tapioca-starch 
(see  Jatropha  Manihot),  are  readily  distinguishable  by  the  microscope. 

Physiological  Effects. — By  the  Indians  of  South  America,  and  even  by  some 
Europeans,  the  roots  (tubers)  have  been  supposed  to  possess  alexipharmic  properties  4 
But  their  chief  if  not  their  only  real  value  is  that  of  yielding  the  starch  called 
arrow-root,  which  is  a  much  esteemed  non-nitrogenized  alimentary  principle,  which, 
like  some  other  agents  of  this  kind  (see  vol.  i.  p.  116),  are  useful  in  the  animal 
economy  for  the  production  of  fatty  and  saccharine  matters,  lactic  acid,  and  heat. 
Arrow-root  is  one  of  the  most  palatable  and  digestible  of  the  starches. 

Uses. — The  roots  (tubers)  have  been  used  by  the  South  American  Indians  to 
counteract  the  effects  of  wounds  inflicted  by  poisoned  arrows.  Very  recently5  the 
expressed  juice  of  the  root  has  been  lauded  as  an  antidote  to  poisons  taken  into  the 
stomach,  and  to  the  bites  and  stings  of  venomous  insects  and  reptiles. 

The  starch  or  arrow- root  is  employed  at  the  table  as  an  article  of  food,  in  the 
forms  of  puddings.  It  forms  an  agreeable,  non-irritating  diet  for  invalids  or  infants. 
In  irritation  of  the  alimentary  canal,  of  the  pulmonary  organs,  or  of  the  urinary 
apparatus,  it  is  especially  valuable  as  a  nutritive,  emollient,  and  demulcent. 

Administration. — To  invalids  and  infants  arrow-root  (the  starch)  is  exhibited 
when  boiled  in  water  or  milk  and  flavoured.  Milk  disagrees  with  some  patients,  and 
in  such  is  of  course  to  be  avoided.  The  addition  of  sugar  improves  the  flavour  and 
increases  the  nutritive  qualities.  Spices,  lemon  juice,  or  wine  may  be  employed 
according  to  circumstances. 

74.  Canna  edulis,  Ker.— Tous-les-Mois  ? 

Sex.  Syst.  Monandria,  Monogynia. 

(Canna.    Fecula  of  the  root  of  an  imperfectly  determined  species  of  Canna.    Tous-les-Mois,  E. The  root 

is  supposed  to  furnish  the  fecula  culled  Tous-les-Mois,  D.) 

The  starch  or  fecula  called  Tons  les-Mois  was  introduced  to  the  notice  of  the  British  public 
by  the  late  Mr.  Olpherts6  of  St.  Kitts,  about  1836.  It  was  at  first  stated  to  be  the  produce  of 
('.  eoccinta  .  but  u  this  species,  like  C.  indica.  has  fibrous,  and  not  tuberous  roots,  it  is  tolerably 
dent  that  this  cannot  be  the  source  of  the  starch  in  question. 

There  is  good  reason  for  believing  that  C.  edulis  of  Ker  is  a  native  of  the  West  Indies,  and 
that  it  is  the  species  which  yields  tous  les-mois.     Descourtilz7  and  Lunan8  speak  of  a  species  of 


1  Pharmactvtisrhes  Central-Blatt fur  1832.  S.  638. 

5  Ure,  Hi  r,  iii  Improvement*  in  Arts.  Manufactures,  and  Mines,  p.  10,  1844. 

'  Scharling,  Pharmaceutical  Journal,  y<>I.  ii.  p.  4i7}  1843. 

'  SIoiuk-'h  Jamaica,  vol    i.  p.  264. 

*  Hamilton,  Pharmaceutical  Journal,  vol.  vi.  pp.  23  and  25,  1947. 

•  Hamilton,  Pharm.  Journal,  vol.  vii.  p.  56,  1817;  also,  the  Medieo-Chirurg .  Review  for  Oct   1    1"1fi- 
and  Ryan'l  Mtd.  and  Surg.  Journal  for  August,  1S36.  '  ' 

1  Fl.  Med.  dts  Antilles,  p.  3,  tab.  210.  •  Horlus  Jamaitensis,  vol.  ii.  p.  417. 
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Canna  with  fleshy  tuberous  roots,  which  grows  in  the  West  Indies,  and  which  they  rail  C.  mdioa, 
But  the  character  of  the  roots  just  mentioned  shows  that  the  West  Indian  plant  is  not  C.iodiot 
Linn.  Ruiz  and  Pavon1  speak  of  a  South  American  plant  which  they  term  Canna  indict  of 
Linnanis,  whose  fleshy  tubers  are  eaten  by  the  Peruvians,  who  call  the  plant  Achira.  They 
considered  it  to  be  the  C.  Indica  of  Linn.  But  when  their  herbarium  came  into  Mr.  Lambert's  pos- 
session,  he  raised  plants  from  the  seeds  of  the  original  specimens,  and  found  the  species  to  bea 
new  one,  which  he  named  C.edulis.2 

Mr.  Lambert  afterwards  received  seeds,  from  Dr.  Gillies  of  Mendoza,  of  a  Canna  known  in 
South  America  as  "  Achira."  This  has  been  described  and  figured3  as  a  new  species  under  the 
name  of  C.  Achiras  (more  properly  C.  Achira) ;  but  it  is  not  improbablo  that  it  may  prove  to  be 
identical  with  C.  edulis. 

C.  glauca  is  also  said  to  yield  a  valuable  starch.4 

My  friend  Mr.  Wordsworth,  assistant-surgeon  to  the  London  Hospital,  and  who  resided  some 

time  at  St.  Kitts,  tells  me  that  he  culti 
Fig.  224.  the  Tous-les-Mois  in  his  garden.     Its 

was  about  4  feet;  and  its  tubers  three  i 
times  the  size  of  the  fist.  In  order  to  extract 
the  fecula,  the  tubers  are  rasped  by  maun 
of  a  circular  or  wheel-rasp5  worked  by  ■ 
treddle.  The  tuber  is  held  against  the  edge 
of  the  rasp,  at  the  point  marked  a  in  tbe  ac- 
companying figure.  The  starch  is  obtained 
from  this  pulp  by  the  ordinary  methods  of 
washing,  straining,  decantation  of  tin 
natant  liquor,  and  desiccation  of  the  deposited 
starch. 

The  quantity  of  starch  procured  from  the 
roots  of  the  tous-les-mois  plant  has  not  been 
satisfactorily  ascertained.  Ricord  Madia ona' 
obtained  from  a  pound  of  the  root  two  ounces 
of  a  starch  of  fine  quality:  this  is  equal  to 
12.5  per  cent.  It  is  probable,  however,  that 
on  the  large  scale  the  product  would  be  much  greater. 

Tous-les-mois  starch  is  imported  from  St.  Kitts.  To  the  naked  eye  it  greatly  resembles  potato- 
starch.  On  account  of  the  large  size  of  its  particles,  it  has  a  satiny  or  glistening  appearance, 
and  is  devoid  of  that  dead  white  or  opake  appearance  presented  by  the  West  Indian  arrow- 
root. Examined  by  a  pocket  lens,  the  sparkling  and  glistening  appearance  of  its  particles  is 
very  obvious.  When  submitted  to  examination  by  means  of  tbe  compound  microscope,  its  par- 
ticles are  seen  to  be  very  large'  (in  this  respect  exceeding  those  of  all  other  starches),  somewhat 
egg-shaped,  to  have  a  very  distinct  nucleus,  central  cavity,  or  hilum,  and  concentric  rings  indi- 
cative of  their  laminated  structure.  Strictly  speaking,  their  shape  is  oval  or  oblong;  but  gene- 
rally more  or  less  ovate.  The  circular  hilum  i3  usually  placed  at  the  narrow  extremity;  very 
rarely  it  is  double;  once  I  have  seen  it  treble.  The  rings  are  numerous,  regular,  close,  but 
somewhat  unequally  so.     The  hilum  and  the  body  of  the  particle  are  frequently  cracked. 

Potato-starch  is  the  only  amylaceous  substance  which  can  be  confounded  with  tous-les-mois. 
The  two  starches  maybe  distinguished  by  a  careful  attention  to  their  relative  sizes  and 
to  the  appearance  of  their  rings,  the  position  of  the  hilum,  and  the  action  of  polarized  light  on 
them. 

First,  the  particles  of  potato-starch  are  on  the  average  smaller  than  those  of  tous-h 
and  are  subject  to  greater  irregularity  of  size  (both  as  regards  different  sorts  of  potatoes  and 
the  different  particles  of  the  same  potato). 

Secondly,  the  larger  particles  of  potato-starch  are  more  irregular  in  shape  than  those  of  tous- 
les-mois;  the  latter  are  more  constantly  rounded  or  oblong  or  ovate-oblong;  the  former  are  oval, 
often  approximating  in  shape  to  an  oyster-shell,  a  mussel-shell,  or  a  triangle  with  rounded 
corners,  and  being  frequently  gibbous  or  tumid  at  different  parts  of  their  surface. 

Thirdly,  the  rings  seen  on  particles  of  tous-les-mois  are  fine,  regular,  uniform,  concentric,  and 


Wheel-ratp  used  for  rasping  the  tubers  of  the 
Tous-les-Mois  plant. 


1  Flora  Peruviana.  i  Botanical  Register,  tab.  7. 

3  Ibid.  tab.  1358.  «  Bennett,  Ceylon  and  its  Capabilities,  p.  127,  19W. 

*  Piso  (Hist.  Nat.  Brasilia',  p.  53,  164S)  represents  a  somewhat  similar  machine  as  being  used  in  the 
preparation  of  cassava  or  tapioca  starch. 

6  .Tourn.  de  Pharmacie,  t.  xvi.  p.  306.  1630. 

1  The  following  measurements,  in  parts  of  an  English  inch,  of  the  particles  of  "  tous-les-mois,''  were 
made  for  me  by  Mr.  George  Jackson  : — 

Particles.  Length.  Breadth.  PanirUs  Length. 


Length.  Breadth. 

1 0.0042 0.0035 

2 0.0037 0.0026 

3* 0.0031 0.0027 


Particles.  Length.  Breadth- 

i* 0.0032 0  0020 

5* 0  0025 0.0017 

6     0.0013 0.0010 


The  most  prevalent-sized  particles  are  those  marked  thu»  *. 
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crowded  ;  those  of  potato-starch  are  coarser,  irregular,  often  excentric,  irregularly  drawn  out, 
distorted,  or  more  and  unequally  distant  from  each  other.  In  potato-starch  a  greater  number 
of  complete  rings  is  visible,  and  we  can  trace  the  lines  around  the  hilum,  even  in  the  case  of 
many  of  the  larger  rings;  but  in  tous-les-mois  this  can  be  done  with  a  very  few  of  the  smaller 
ring's  only. 

Fourthly,  in  both  the  hilum  is  situated  nearer  to  the  end  of  the  particle;  but  in  potato-starch 
this  character  is  less  obvious,  the  hilum  frequently  being  less  distant  from  the  centre  of  the 
particle  than  in  the  case  of  tous  les-inois. 

Lastly,  when  viewed  by  polarized  light  the  cross  is  less  frequently  regular  in  potato-starch 
than  in  tous-les-mois;  in  the  former,  the  arms  are  often  distorted. 

Tons-les-mois  of  commerce  contains  about  16.74  per  cent,  of  hygroscopic  water.  It  is  very 
soluble  in  Iwiling  water;  and, according  to  Dr.  Shier's  experiments,  yields  a  jelly,  which  is  con- 
siderably more  tenacious  than  the  jelly  of  any  other  starch;  but  which,  in  clearness  or  trans- 
lucency,  is  inferior  to  that  of  arrow-root,  and  of  some  other  substances. 

The  composition  of  tous-les-mois  starch  is  assumed  to  be  the  same  as  that  of  other  starches, 
viz.,  Cl2Hlo()'o. 

In  its  dietetical  qualities  tous-les-mois  resembles  other  starches  (see  vol.  i.p.  116).  It  yields 
very  agreeable  articles  of  food  for  invalids  and  others,  and  appears  to  be  very  readily  digested. 


Order  XVII.     ZINGIBERACEiE,  Until— GINGERWORTS. 

Drtmtruizejb,  Vent. — Scitamine^,  R.  Brown. 

Characters. —  Calyx  superior,  tubular,  3-lobed,  short.  Corolla  tubular,  irregular,  with  6  seg- 
ments in  2  whorls;  the  outer  3-parted,  nearly  equal,  or  with  the  odd  segment  sometimes  differ- 
ently shaped ;  the  inner  (sterile  stamens)  3-parted,  with  the  intermediate  segment  (labellum) 
hu^cr  than  the  rest,  and  often  3  lobed,  the  lateral  segments  sometimes  nearly  abortive.  Stamens 
3,  distinct,  of  which  the  2  lateral  are  abortive,  and  the  intermediate  one  fertile ;  this  placed 
opposite  tin*  labellum,  and  arising  from  the  base  of  the  intermediate  segment  of  the  outer 
series  of  the  corolla.  Filament  not  petaloid,  often  extended  beyond  the  anther  in  the  shape  of 
a  lobed  or  entire  appendage.  Jlnther  2-celled,  opening  longitudinally,  its  lobes  often  embracing 
the  upper  part  of  the  style.  Pollen  globose,  smooth.  Ovary  3-celled,  sometimes  imperfectly  so ; 
ovulet  several,  attached  to  a  placenta  in  the  axis;  style  filiform;  stigma  dilated,  hollow.  Fruit 
i i-ually  capsular,  3-celled,  many  seeded  [sometimes  by  abortion  1-celled];  occasionally  berried 
(the  dissepiments  generally  central,  proceeding  from  the  axis  of  the  valves,  at  last  usually  sepa- 
rate from  the  latter,  and  of  a  different  texture,  R.  Br.).  Seeds  roundish  or  angular,  with  or  with- 
out an  aril  (albumen  floury,  its  substance  radiating,  and  deficient  near  the  hilum,  R.  Br)  ■  embryo 
enclosed  within  a  peculiar  membrane  (yitellus,  R.  Br.  Prodr.  membrane  of  the  amnios,  ibid,  in 
King's  Voyage,  21),  with  which  it  does  not  cohere. — Aromatic,  tropical,  herbaceous  plants. 
Rhifome  creeping,  often  jointed.  Stem  formed  of  the  cohering  baseof  the  leaves,  never  branch- 
ing. Leaves  simple,  sheathing  their  lamina,  often  separated  from  the  sheath  by  a  taper  neck,  and 
having  it  single  midrib,  from  which  very  numerous,  simple,  crowded  veins  diverge  at  an  acute 
angle.  Inflorescence  either  a  dense  spike,  or  a  raceme,  or  a  sort  of  panicle,  terminal  or  radical. 
Flowers  arising  from  among  spathaceous  membranous  bracts,  in  which  they  usually  lie  in  pairs. 
(Lindley.) 

Profirtixs — The  rhizomes  contain  a  volatile  oil  and  resin,  which  confer  on  them  aromatic 
or  ncro-aromatic  qualities.  Many  of  them  abound  in  starch,  the  particles  of  which  (like  those 
of  plantain  starch,  see  ante,  p.  223)  are  flattened  disks.  This  is  sometimes  extracted  and  used 
i-  food.     Some  of  them  are  remarkable  for  the  yellow  colouring  matter  which  they  yield. 

The  seeds  also  contain  volatile  oil  and  resin;  and  possess  aromatic  or  acro-aromatic  qualities. 

75.  ZINGIBER  OFFICINALE,  Rosroe.— THE  NARROW-LEAVED 

GINGER. 

Amomum  Zingiber,  Linn.  D. 

Sex.  Syst.  Monandrin,  Monogynia. 

(Rhizoma,  L.  E.- Radix,  D.) 

1 1 1 story. — Pioscorides1  and  Pliny3  speak  of  ginger:  the  former  calls  it  fiyyi'/3fptj; 
the  latter  zingiberi and  zimgiberi. 

Botany.  Gen.  Char.— Corolla  with  the  outer  limb  3-parted,  inner  1-lipped. 
Filament  lon^thened  beyond  the  anther  into  a  simple  incurved  beak.  Capsule  3- 
celled,  3-valved.     Seeds  numerous,  arillate. — Rhizocarpial  plants.     Rhizomes  tu- 


1  l-'b-  >'•  MP-  >00-  2  Hist.  Nat.  lib.  xii.  cap.  14,  ed.  Vulp. 
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berous,  articulated,  creeping.  Stems  annual,  enclosed  in  the  sheaths  of  distichous 
leaves.  Leaves  membranous.  Spike*  cone-shaped,  radical  or  rarely  terminal, 
solitary,  consisting  of  1-flowered  imbricated  bracts  (Blume1). 

Sp.  Char.— Leaves  sub-sessile,  linear-lanceolate,  smooth.  Spikes  elevated,  oblong. 
Bracts  acute.     Lip  3-lobed.     (Roxburgh.) 

Rhizome  biennial.  Stems  erect  and  oblique,  and  invested  by  the  smooth  sheaths 
of  the  leaves;  generally  three  or  four  feet  high,  and  annual.  Leaf-sheaths  Bmooth, 
crowned  with  a  bifid  ligula.  Scapes  solitary,  six  to  twelve  inches  high.  SpUcn 
the  size  of  a  man's  thumb.  Lip  dark  purple.  Ovary  oval,  with  numerous  ovvkt; 
style  filiform ;  sti<jma  funnel-shaped,  ciliate.  Capsule  roundish,  unilocular.  S,,,!< 
numerous;  mostly  abortive.3 

Hab. — Cultivated  in  the  tropical  regions  of  Asia  and  America,  and  at  Sierra 
Leone.     Native  soil  doubtful,  probably  Asia. 

Preparation. —  Green  ginger  is  sometimes  imported  from  Jamaica.  It  consists 
of  soft  and  juicy  rhizomes  with  buds;  and  appears  to  have  undergone  but  little 
preparation  beyond  picking  and  washing. 

The  young  shoots  put  forth  every  spring  by  the  perennial  rhizome  are  used  in 
the  manufacture  of  the  delicious  preserved  ginger  (conditum  zingiberis).  These 
shoots  are  carefully  picked,  washed,  scalded,  scraped,  peeled,  and  then  preserved  in 
jars  with  syrup.     (Dr.  P.  Browne.) 

The  finest  preserved  ginger  is  imported  from  Jamaica  usually  in  jars.  Barbados 
preserved  ginger  is  seldom  brought  over.  The  China  preserved  ginger  is  stringy. 
It  is  sometimes  imported  in  the  dried  state. 

The  dried  rhizomes,  called  in  the  shops  ginger  (radix  zingiberis),  are  prepared 
when  the  stalks  are  wholly  withered,  and  the  rhizomes  are  about  a  year  old.  In 
Jamaica,  this  happens  in  January  or  February.  The  rhizomes  are  dug  up  and 
separately  picked,  washed,  and  scraped;  and  afterwards  dried  in  the  sun  and  open 
air.  (Dr.  P.  Browne.)  The  product  is  the  uncoated  ginger  of  the  shops,  formerly 
called  white  ginger  (zingiber  album). 

The  coated  ginger  of  the  shops  has  obviously  not  undergone  this  careful  prepara- 
tion. In  Barbados,  the  rhizomes  are  dug  up,  scraped  clean,  and  sun-dried.3  The  black 
ginger  (zingiber  nigrum),  formerly  prepared  in  Jamaica,  is  obtained  by  pickling  and 
cleaning  the  rhizomes,  scalding  them  gradually  in  boiling  water,  and  afterwards 
sun-drying  them.4 

Description. — The  rhizome,  called  in  commerce  ginger  root  or  simply  ginger 
(radix  zingiberis'),  occurs  in  flattish,  jointed,  branched,  or  lobed,  palmate  pieces, 
called  races  or  hands,  which  rarely  exceed  four  inches  in  length. 

Barbados  ginger,  the  old  sorts  brought  from  Malabar  and  Bengal,  and  African 
ginger,  are  covered  by  a  dry,  shrivelled  epidermis  commonly  called  the  "  coat;" 
hence  these  sorts  are  usually  said  to  be  coated  or  unscraped ;  whereas  the  ginger  of 
Jamaica,  and  the  new  sorts  which  of  late  years  have  been  brought  from  Malabar 
and  Bengal,  have  been  deprived  of  their  epidermis,  and  are,  therefore,  said  to  be 
uncoated  or  scraped.  The  external  colour  varies  in  the  different  sorts  from  pale  or 
bright  yellow  to  dark  or  brown  :  the  palest  sort  is  the  fine  Jamaica  ginger;  the 
darkest  being  the  Bengal  old  sort;  and  the  other  sorts  being  intermediate.  Ginger 
breaks  moderately  short,  but  the  fractured  surface  presents  numerous  projecting 
pointed  fibres,  imbedded  in  a  mealy  or  farinaceous  tissue.  A  transverse  section  of 
the  larger  and  more  perfect  pieces  shows  an  outer,  horny,  resinous-looking  zone, 
surrounding  a  farinaceous  centre,  which  has  a  speckled  appearance  from  the  cut 
extremities  of  the  fibres  and  ducts.  The  internal  varies  like  the  external  colour; 
the  best  ginger  is  that  which  cuts  pale  but  bright.     The  consistence  of  ginger,  as 

1  Enumeratio  Plantarum  Java.  a  Roxburgh,  op.  cit.;  and  Dr.  P.  Browne,  History  0/  Jamaica. 

3  Hughes,  Aat.  Hist,  of  Barbados,  p.  233,  1750. 

*  Dr.  P.  Browne,  op.  cit.— According  to  Dr.  Wright  'Lond.  Med.  Jovrn.  vol.  viii.;  also,  Memoir  0/  the 
late  Dr.  Wright,  p.  185,  lfe2S),  two  sorts  of  ginger  are  cultivated  in  Jamaica,  viz.,  the  white  and  the 
black  ;  the  latter  has  the  more  numerous  and  the  larger  roots. 
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ascertained  by  cutting,  varies  from  soft  to  hard,  or,  as  it  is  termed  in  trade,  "  flinty ;" 
the  soft  being  preferred.  The  taste  of  ginger  is  aromatic,  hot,  and  biting;  the 
odour  of  a  fresh  broken  piece  is  peculiar  and  pungent,  though  aromatic. 

Varieties. — Seven  kinds  of  ginger,  distinguished  partly  by  their  place  of 
growth,  and  partly  by  their  quality,  are  known  in  English  commerce.  Of  these, 
two  are  from  the  West  Indies,  four  from  the  East  Indies,  and  one  from  Africa. 

A.  "West  Indian  Gingers. — This  division  includes  Jamaica  and  Barbados 
gingers. 

1.  Jamaica  ginger. — Imported  in  barrels  holding  1  cwt.  each.  It  is  an  uncoated, 
pale  sort,  and  when  of  fine  quality  occurs  in  large,  bold,  fleshy  races,  which  cut  soft, 
bright,  and  pale  coloured.  Inferior  samples  are  small  in  the  race,  darker  coloured, 
more  or  less  flinty,  and  shrivelled. 

2.  Barbados  ginger. — Imported  in  bags  of  about  60  or  70  lbs.  It  is  a  coated 
sort,  in  short,  flat  races,  which  are  darker  coloured  than  Jamaica  ginger,  and  are 
covered  with  corrugated  epidermis. 

B.  East  Indian  Gingers. — This  division  includes  two  sorts  from  Malabar  and 
two  from  Bengal,  all  of  which  are  more  liable  to  be  wormy  than  either  the  West 
Indian  or  African  sorts. 

a.  Malabar  Gingers. 

3.  Coated  Malabar  Ginger;  Unscraped  Malabar  Ginger;  Old  sort  of  Malabar 
Ginger;  Common  Malabar  Ginger;  Bombay  Ginger. — Imported  from  Bombay  in 
bags  or  packets.     It  is  a  coated,  dark,  small  sort. 

4.  Uncoated  Malabar  Ginger;  New  sort  of  Malabar  Ginger;  Tellicherry  Ginger ; 
Calicut  Ginger ;  Cochin  Ginger. — A  pale,  uncoated  sort,  imported  in  chests,  casks, 
or  bags,  sometimes  from  Tellicherry,  but  usually  from  Calicut  or  Cochin.  It  re- 
sembles Jamaica  ginger  both  in  external  appearance  and  flavour;  but  has  exter- 
nally more  of  a  brownish  or  reddish  tint.  It  first  appeared  in  English  commerce 
about  1841. 

0.  Bengal  Gingers. 

5.  Coated  Bengal  Ginger ;  Common  Bengal  Ginger ;  Old  sort  of  Bengal  Ginger. 
— Imported  in  bags.  It  is  a  coated  or  unscraped  dark  sort,  which  cuts  flinty  and 
brownish,  but  is  plumper  and  less  wormy  than  common  Malabar  ginger. 

G.  Uncoated  Bengal  Ginger;  Scraped  Bengal  Ginger;  New  sort  of  Bengal 
Ginger}  Calicut  sort  of  Bengal  Ginger. — Imported  in  chests  of  about  \\  cwts.  It 
is  an  Uncoated  sort,  darker  than  Jamaica  ginger.  It  is  not  so  large  as  the  uncoated 
Malabar  sort,  and  is  harder  and  darker. 

C.  African  Ginger. — Only  one  kind  of  African  ginger  is  known,  viz.,  that  from 
Sierra  Leone. 

7.  Sierra  Leone  Ginger;  African  Ginger. — Imported  in  casks  or  bags.  It  is 
a  coated  sort;  the  races  being  generally  larger,  less  flat,  and  less  plump  than  those 
of  the  Barbados  sort,  which  in  other  respects  they  resemble. 

Chinese  Ginger. — The  Chinese  ginger  described  by  Bassermann1  is  unknown  in  English  com- 
merce; the  only  ginger  imported  into  England  from  China  being  preserved  ginger. 

Assortment. — The  uncoated  gingers,  namely,  the  Jamaica,  uncoated  Malabar, 
and  uncoated  Bengal,  are  assorted  for  commercial  purposes,  according  to  their 
qualities,  somewhat  thus — 

l     Bold,  soft,  and  bright  ginger.  3.  Flinty  and  dark. 

2.  Smaller,  but  soft  and  bright.  4.  Shrivelled,  and  only  fit  for  grinding. 

The  Barbados,  African,  and  coated  Malabar  and  Bengal  gingers  are  usually  sold 
unassorted. 

The  following  are  the  quantities  of  ginger  on  which  duty  was  paid  for  six 
years : — 


1  PharmaceutisckesCentral-Blattfur  1835. 
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British   West  Indies. 
cwts. 


East  Tndit  s. 
cwts. 

In  1935 6,496 867  = 

1836 4,426 1,919  = 

1K57 9,157 3,520  = 

1638 9.305 1,911  =* 

1839 6,357 818  = 

1840 7,528 1,535  = 


Total. 
cwts. 

7,363 

6,338 

12.fST7 
11,216 
7.175 
9,063 


Washed  Ginger;  Bleached  Ginger. — Ginger  is  sometimes  washed  in  water, 
and  then  dried,  by  wholesale  dealers,  prior  to  its  being  offered  for  sale  to  the 
retailers. 

Some  of  the  darker  sorts  are  bleached  by  washing  them  in  a  solution  of  chloride 
of  lime,  and  sometimes  by  exposing  them  to  the  fumes  of  burning  sulphur.  ])y 
this  treatment  the  ginger  acquires  a  chalky-white  character,  and  is  then  often  termed 
ich  ite-  washed  ginger. 

Ginger  is  said1  to  be  sometimes  washed  in  whiting  and  water  (or  white-washed) 
under  the  pretence  of  preserving  it  from  insects. 

Adulteration. — Powdered  ginger  is  said  to  be  sometimes  admixed  with  flour 
and  other  amylaceous  substances.  The  microscope  would  readily  detect  the  adulte- 
ration, except  in  the  case  of  East  Indian  arrow-root  (Curcuma  anyusti Julia),  the 
particles  of  which  are  similar  in  appearance  to  those  of  ginger. 

Composition. — Ginger  was  analyzed  in  1817  by  Bucholz,3  and  in  1823  by 
Morin.3 


Bucholz's  Analysis. 

Pale  yellow  volatile  oil 1.56 

Aromatic,  acrid,  soft  resin 3.60 

Extractive,  soluble  in  alcohol 0.65 

Acidulous  and  acrid  extractive,  insoluble  in 

alcohol 10.50 

Gum 12.05 

Starch  (analogous  to  bassorinl 19.75 

Apotheme,  extracted  by  potash  (ulmin?)  .  .  .26.00 

Bassorin     8.30 

Woody  fibre 8.00 

Water     11.90 


White  Ginger 102.31 


Morin'' s  Analysis. 
Volatile  oil. 
Acrid  soft  resin. 

Resin  insoluble  in  ether  and  oils. 
Gum. 
Starch. 
Woody  fibre. 
Vegeto-animal  matter. 
Osmazome. 
Acetic  acid,  acetate  of  potash,  and  sulphur. 

The  ashes  contained  carbonate  and  sulphate  of 
potash,  chloride  of  potassium,  phosphate  of  lime, 
alumina,  silica,  and  oxides  of  iron  and  manganese. 

Ginger. 


1.  Volatile  oil  of  Gingeti. — Is  pale  yellow,  very  fluid,  lighter  than  water,  odour  that  of 
ginger,  taste  at  first  mild,  afterwards  acrid  and  hot.  » 

2.  Soft  Resin. — Obtained  by  digesting  the  alcoholic  extract  of  ginger  first  in  water,  then  in 
ether,  and  evaporating  the  ethereal  tincture.  The  residual  resin  is  yellowish-brown,  soft,  com- 
bustible, has  an  aromatic  odour,  and  a  burning  aromatic  taste.  Is  readily  soluble  in  alcohol, 
ether,  oil  of  turpentine,  and  hot  almond  oil. 

3.  Staiich. — Ginger  starch  consists  of  thin  flat  disks,  which  resemble  those  of  East  Indian 
arrow-root  (see  Curcuma  angustifolia)  and  plantain  starch  (see  ante,  p.  223). 

Physiological  Effects. — Ginger  is  one  of  the  aromatic  stimulants  (see  vol.  i. 
p.  253)  which  possess  considerable  pungency  or  acridity.  Its  dust  applied  to  the 
mucous  membrane  of  the  nostrils  acts  as  an  irritant,  and  provokes  sneezing.  The 
rhizome  chewed  is  a  powerful  sialagogue.  The  powder  mixed  with  hot  water,  and 
applied  to  the  skin,  causes  a  sensation  of  intense  heat  and  tingling,  and  slight  red- 
ness. When  taken  into  the  stomach,  ginger  operates  as  a  stimulant;  first,  to  the 
alimentary  canal;  secondly,  to  the  body  generally;  but  especially  to  the  organs  of 
respiration.  Like  some  other  spices  (the  peppers,  for  instance),  it  acts  as  an  excitant 
to  the  genital  organs.  Furthermore,  it  has  been  said  to  increase  the  energy  of  the 
cerebral  functions.     It  is  less  acrid  than  pepper. 

Uses. — Its  principal  consumption  is  as  a  condiment.  Its  powers  in  this  way  are 
considerable,  while  its  flavour  is  by  no  means  disagreeable,  and  its  acridity  scarcely 
sufficient  to  enable  it,  when  taken  with  food,  to  irritate  or  inflame. 

As  a  stomachic  and  internal  stimulant,  it  serves  several  important  purposes.    In 


1  Brande,  Diet,  of  Mat.  Med. 
'  Journ.  de  Pharm.  ix.  253. 


3  Gmelin's  Handb.  d.  Chtm. 
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enfeebled  and  relaxed  habits,  especially  of  old  and  gouty  individuals,  it  promotes 
digestion,  and  relieves  flatulency  and  spasm  of  the  stomach  and  bowels.  It  checks 
or  prevents  nausea  and  griping,  which  are  apt  to  be  produced  by  some  drastic  pur- 
gatives. It  covers  the  nauseous  flavour  of  many  medicines,  and  communicates 
cordial  and  carminative  qualities  to  tonic  and  other  agents.  As  a  iialagogxte,  it  is 
sometimes  chewed  to  relieve  toothache,  relaxed  uvula,  and  paralytic  affections  of  the 
tongue.  As  a  counter-irritant,  I  have  frequently  known  a  ginger  plaster  (prepared 
by  mixing  together  powdered  ginger  and  warm  water,  and  spreading  the  paste  on 
paper  or  cloth)  relieve  violent  headache  when  applied  to  the  forehead. 

Administration. — Powdered  ginger  may  be  administered,  in  doses  of  from  ten 
grains  to  a  scruple  or  more,  in  the  form  of  a  pill.  Made  into  a  paste  with  hot  water, 
it  may  be  applied  as  a  plaster,  as  already  mentioned. 

Preserved  ginger  (conditum  zingiberis),  though  commonly  used  as  a  sweetmeat, 
may  be  taken  with  advantage  as  a  medicine  to  stimulate  the  stomach.  Ginger 
lozenges,  ginger  pearls  (commonly  termed  ginger  seeds),  and  ginger  pipe  are  useful 
articles  of  confectionery,  which  are  frequently  of  benefit  in  dyspepsia  accompanied 
with  flatulence. 

1.  TINCTURA  ZINGIBERIS,  L.  E.  D.  [U.  S.];  Tincture  of  Ginger— {Gmger,  sYiced 
[in  coarse  powder,  E.  X>.],  ^ijss  [^viij,  D.  (U.  S.)];  Rectified  Spirit  Oij.  Mace- 
rate for  seven  [fourteen,  D.~]  days,  and  strain,  L.  D.  "Proceed  by  percolation  or 
digestion,  as  directed  for  tincture  of  cinchona,"  E.) — A  very  valuable  carmina- 
tive. It  is  commonly  employed  as  an  adjunct  to  tonic,  stimulant,  and  purgative 
mixtures.  Its  dose  is  f5J  to  f"3 U-  The  tincture,  made  with  proof  spirit,  becomes 
turhid  by  keeping,  in  consequence  of  the  mucilage  it  contains. 

Essence  of  ginger  is  prepared  as  a  tincture,  except  that  the  quantity  of  rhizome 
should  be  increased.  Some  preparers  of  it  concentrate  the  tincture  by  distilling  off 
part  of  the  alcohol. 

2.  SYRUPUS  ZINGIBERIS,  L.  E.  D.  [U.  S.];  Syrup  of  Ginger.— (Ginger,  sliced, 
^ijss;  Boiling  Distilled  Water  Oj ;  Sugar  Ibijss,  or  as  much  as  may  be  sufficient 
[Rectified  Spirit  as  much  as  may  be  sufficient,  L.~\.  Macerate  the  ginger  in  the 
water  for  four  hours,  and  strain;  then  add  the  sugar,  and  dissolve  it. — The  Dublin 
College  directs  it  to  be  prepared  with  Tincture  of  Ginger  f§j,  and  Simple  Syrup 
f^vij.  Mix  with  agitation.) — Used  for  flavouring.  It  is  scarcely  strong  enough 
to  be  of  much  value.  An  extemporaneous  syrup  may  be  prepared  by  adding  the 
tincture  of  ginger  to  common  syrup.  The  Syrupus  Zingiberis oi  the  United  States 
Pharmacopoeia  is  made  by  adding  f^ij  of  tincture  of  ginger  (prepared  with  sviij 
of  ginger,  and  Oij,  wine  measure,  of  alcohol)  to  a  gallon  of  syrup,  and  evaporating 
the  alcohol  by  a  water-bath. 

3.  INFUSUM  ZINGIBERIS;  Infusion  of  Ginger;  Ginger  Tea.— This  is  a  yery  useful 
domestic  remedy,  and  is  prepared  by  digesting  from  5'j  to  3iv  of  Ginger  in  f^vj  of 
Roiling  Water,  for  two  hours.  When  flavoured,  it  is  employed  as  a  carminative  in 
flatulence,  &o.,  in  doses  of  one  or  two  tablespoonfuls. 

4.  CEREVISIA  ZINGIBERIS;  Ginger  Beer;  Ginger  Pop.— For  the  following  excellent 
formula  for  the  preparation  of  this  popular  and  agreeable  beverage,  I  am  indebted 
to  Mr.  Pollock,  of  Fenchurch  Street:  "Take  of  White  Sugar  rbxx ;  Lemon  (or 
Lime)  juice  fjxviij  ;  Honey  Ifcj ;  Ginger,  bruised,  '  |xxij  ;  Water  cong.  xviij. 
Boil  the  ginger  in  three  gallons  of  water  for  half  an  hour;  then  add  the  sugar,  the 
juice,  and  the  honey,  with  the  remainder  of  the  water,  and  strain  through  a  cloth. 
When  cold,  add  the  white  of  one  egg  and  f3ss  of  essence  of  lemon;  after  standing 
four  days,  bottle.  The  bottles  are  to  be  laid  on  their  sides  in  a  cellar,  and  the  beer 
is  ready  for  use  in  about  three  weeks.  If  a  little  yeast  be  used,  the  beer  is  ready  in 
a  day  or  two;  but  in  this  case  it  does  not  keep  well."  This  yields  a  very  superior 
beverage,  and  one  which  will  keep  for  many  months.     Lemon-juice  may  be  pur- 
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chased  for  sixpence  a  pint  in  Botolph   Lane,  Thames  Street,     A  formula  fur  the 
preparation  of  Ginger  Beer  Powders  has  already  been  given  (see  vol.  i.  p. 

76.  Zingiber  Cassumunar,  Roxburgh. 

Sex.  Syst.    Monandria,  Monogynia. 
(Radix.) 

The  root  of  this  plant  is  "  perennial,  tuberous,  furnished  with  long,  white,  fleshy  fibres,  and 
jointed  like  ginger,  but  much   larger;   when  fresh,  of  a  deep  yellow;   possessing  a  stn 
very  agreeable,  eamphoraceous  smell,  and  warm, spicy,  bitterish  taste,'"  (Roxburgh.)     Sii 
Banks  and  Dr.  Comb  (to  whom  specimens  of  it  were  given)  thought  that  it  was  the  trui 
rnunar  of  the  shops.1     But  the  great  resemblance  of  cassumunar  root  to  round  zedoary  leails  me 
to  think  that  it  is  obtained  from  a  species  of  Curcuma. 

About  the  year  1672,  Dr.  Pechey  received  from  his  brother,  factor  to  the  East  India  Company, 
a  root  which  was  called  cassumunar  (variously  spelt  casmunar,  casumunar,  &c),  rysagone  (or 
risagon),  and  bengale  (or  bengalle).2  These  names  were  probably  fictitious,  and  were  merely 
given  to  conceal  the  secret  of  its  nature. 

This  root  is  still  found  in  the  warehouses  of  some  London  druggists,  who  call  it  cassumunar 
root  {radix  cassumunar),  and  consider  it  to  be  identical  whh  zerumbet  root,  (see  Curcuma  Zedoam), 
It  appears  to  me  to  be  the  turmeric-coloured  zedoary  of  Ainslie,  the  zedoaria  radice  lutea  of  Brey- 
nius,3  the  tommon  besaar  or  tommon  lawac  of  Rumplnus.4  It  occurs  in  segments  (halves  or  quarter-) 
of  an  ovate  tuber  (which  in  the  dried  state  must  have  been  about  the  size  of  a  pigeon 
the  external  surface  of  which  is  marked  with  circular  rings  and  the  bases  of  the  root  fibi 
is  of  a  dirty  turmeric-yellow  colour.  Internally  it  is  reddish-brown,  and  has  some  resemblance, 
in  its  colour  and  pellucidity,  to  a  fresh-fractured  surface  of  Socotrine  aloes.  Its  flavour  is  warm 
and  aromatic;  its  odour  is  somewhat  like  that  of  turmeric.  It  has  not  been  analyzed.  Itseff<cs 
must  be  similar  to  those  of  zadoary  and  ginger.  It  was  atone  time  used  in  convulsive  and 
other  cerebral  diseases,5  but  has  fallen  into  disuse. 

77.  CURCUMA  LONGA,  Linn.-THB  LONG-ROOTED 
TURMERIC. 

Sex.  Syst.    Monandria,  Monogynia. 
(Rhizoma,  L.  E.—  Radix,  D  ) 

History. — Turmeric  is  probably  the  xirtupoc  ivScxoe  (Cyperus  indicus)  of  Dios- 
corides.6  Both  he  and  Pliny7  state  that  this  Indian  Cyperus  has  the  form  of  ginger, 
and  that,  when  chewed,  it  colours  the  saliva  yellow  like  saffron.  The  word  curcuma 
is  derived  from  kurkum,  the  Persian  name  for  saffron.8 

Botany.  Gen.  Char.— Tube  of  the  corolla  gradually  enlarged  upwards;  limb 
2-lipped,  each  3-parted.  Filament  broad.  Anther  incumbent,  with  2  spurs  at  the 
base.  Style  capillary.  Capside  3-celled.  Seeds  numerous,  arillate. — Stemless 
plants,  with  palmate  tuberous  roots.  Leaves  with  sheathing  petioles,  bifarious,  her- 
baceous. Scape  simple,  lateral  or  central.  Spike  simple,  erect,  coraose,  somewhat 
imbricated  at  the  base  with  bracts  or  saccate  spathes.  Flowers  dull  yellow,  3  to  5 
together,  surrounded  by  bracteolae.9 

Sp.  Char.— Bulls  small,  and  with  the  numerous,  long,  palmate  tubers,  inwardly 
of  a  deep,  orange  yellow.  Leaves  long-petioled,  broad-lanceolate,  of  a  uniform  green 
(Roxburgh). 

Hab.— Much  cultivated  about  Calcutta,  and  in  all  parts  of  Bengal,  also  in  China 
and  Cochin-China.     One  acre  yields  about  2000  lbs.  of  the  fresh  root. 

Description. — The  tubers,  called  in  the  shops  turmeric  (radix  curcumse,  seu 
terra  merita),  are  of  two  kinds :  one  round  (curcuma  rotunda),  the  other  long  (cur- 

1  Roxburgh,  Asiatic  Researches,  vol.  xi. 

2  Pechey,  Some  Observations  made  on  the  Root  Cassumuniar,  called  otherwise  Rysagone.  imported  from 
the  East  Indies  [MS.  without  date,  in  the  library  of  the  Royal  Medical  and  Chirurjncal  Society  of  Lon- 
don] ;   Sir  Hans  Sloane,  Phil.  Trans.  No.  264,  p.  580. 

3  Prodromus,  ii.  105.  *  Herb.  Amboyn.  pars  5ta.  p.  169. 

'  Some  Observations  made  upon  the  Root  called  Casmunar,  imported  from  the  East  Indies,  published  by 
a  Doctor  of  Physic  [Dr.  Pechey?]  in  Gloucestershire.     London,  reprinted  in  the  year  IM1. 
I  {,'llj-  '•  <*P-  »v-  "  Hist.  .Xat.  lib.  iki.  cap.  lxx.  ed.  Valp. 

Royle,  Essay  on  the  Antiquity  of  Hindoo  Medicine,  p.  87. 
'  Bluine,  op.  cit. 
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cuma  longa),  but  both  produced  on  the  same  plant.  The  first  are  round,  oval,  or 
ovate,  about  two  inches  long,  and  one  inch  in  diameter,  pointed  at  one  end,  and 
marked  externally  with  numerous  annular  wrinkles.  The  second  are  cylindrical, 
not  exceeding  the  thickness  of  the  little  finger;  two  or  three  inches  long,  somewhat 
contorted,  tubcrculated.  Both  kinds  are  yellowish  externally,  internally  more  or 
less  orange-yellow  passing  into  reddish-brown.  The  fractured  surface  has  a  waxy 
appearance.  The  odour  is  aromatic,  somewhat  analogous  to  ginger,  but  peculiar; 
the  taste  is  aromatic.  When  chewed,  it  tinges  the  saliva  yellow.  Its  powder  is 
orange-yellow.     The  tubers  are  frequently  worm-eaten. 

If  a  thin  slice  of  turmeric  root  be  examined  by  the  compound  microscope,  it  is 
seen  to  consist  chiefly  of  rounded  or  oblong,  yellow,  readily  separable  cells  or  vesicles, 
which  appear  to  be  filled  with  a  minutely  granular  matter,  and  to  be  contained  in 
an  hexagonal  cellular  tissue.  Intermixed  with  these  cells  are  observed  globules  of 
a  viscid,  oleaginous,  orange-coloured  liquid.  By  boiling  the  slices  in  rectified  spirit, 
the  oleaginous  liquid  is  dissolved,  and  the  cells  are  deprived  of  their  yellow  colour. 
The  colourless  cells  appear  still  to  be  filled  with  a  granular  matter.  On  the  addition 
of  iodine,  the  cells,  but  not  the  hexagonal  tissue  in  which  they  are  contained,  acquire 
a  dark  blue  colour,  showing  their  amylaceous  nature. 

Varieties. — Five  varieties  of  turmeric  are  known  in  the  English  market,  namely, 
China,  Bengal,  Madras,  Malabar  or  Bombay,  and  Java  turmeric.  These  are  readily 
distinguishable  from  each  other  by  their  external  appearance;  but  if  they  were 
sorted  according  to  their  resemblance,  the  China  and  Java  turmerics  would  be 
placed  in  one  group,  the  Madras  and  Malabar  in  a  second  group,  and  the  Bengal  in 
a  third. 

1.  China  Turmeric. — This  sort  consists  of  smooth,  plump,  round,  and  long 
tubers  (curcuma  rotunda  et  long  a,  Figs.  225  and  226)  of  a  greenish-yellow  hue 
externally.  They  yield  a  bright  powder,  and  on  that  account  are  much  preferred 
for  medicinal  purposes.  Hence  they  fetch  a  higher  price  than  any  other  sorts  of 
turmeric.  Probably  if  much  of  it  were  brought  to  market,  it  would  not  fetch  more 
than  the  Bengal  sort. 


Fig.  225. 


Fig.  226. 


Fig.  227. 


China  round  Turmeric. 


China  long  Turmeric. 


Bengal  Turmeric. 


2.  F><  ngal  Turmeric. — This  sort  consists  of  thin  or  narrow  long  tubers  (curcuma 
bnga,  Fig.  227)  which  are  moderately  smooth  externally,  and  of  a  grayish  dull 
yellow  colour.  They  break  with  a  deep  reddish  fracture.  Although,  from  the  dull 
appearmoe  of  its  narrow  tubers,  it  is  not  a  very  inviting  sort  to  the  inexperienced 
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eye,  yet  it  fetches  a  higher  price  than  the  Madras  sort,  on  account  of  its  being  a 
much  stronger  dye. 

3.  Madras  Turmeric. — This  is  the  most  showy  of  all  the  kinds  of  turmeric.  It 
consists  principally  of  large  long  tubers  (curcuma  longa,  Fig.  228),  but  mixed  with 
transverse  segments  of  round  tubers  (c.  rotunda,  Fig.  229).  Externally,  the  tubers 
are  marked  by  longitudinal  wrinkles,  the  surface  of  which  is  rubbed  and  bright 
yellow;  internally,  the  colour  is  tbat  of  a  fresh-fractured  surface  of  gamboge. 


Fig.  228. 


Fig.  229. 


Fig.  230. 


Madras  long  Turmeric. 


Madras  round  Turmeric. 


Malabar  Turmeric. 


4.  Malabar  Turmeric;  Bombay  Turmeric. — This  sort  is  not  constantly  found 
in  the    market.     It  consists  principally  of  long  tubers  (c.  longa,  Fig.  230);  the 

round  tubers  (c.  rotunda)  being  few  and  of 
very  inferior  quality.  This  sort  of  turme- 
ric is  smaller  and  more  shrivelled  than  the 
Madras  sort,  but  otherwise  somewhat  re- 
sembles it. 

5.  Java  Turmeric. — Not  frequently 
found  in  the  English  market.  In  a  general 
way,  it  may  be  said  to  resemble  the  China 
sort.  It  consists  of  both  round  and  long 
tubers  (c.  rotunda  et  longa,  Fig.  231),  but 
chiefly  the  latter.  They  have  a  greenish- 
yellow  hue. 

Under  the  name  of  bulbs  of  Batavian 
turmeric,  I  have  received  a  sample  of  round 
tubers  (Fig.  232)  said  to  be  from  Java. 
Dr.  Th.  Martius  notices  this  sort  as  having 
heen  brought  for  many  years  from  Batavia, 
and  adds  that  it  contains  much  colouring 
matter,  and  is  probably  the  produce  of 
Curcuma  viridiflora. 
Composition. — Two  analyses  of  turmeric  have  been  made;  one  by  John,1  and 
a  second  by  MM.  Vogel  and  Pelletier.3 


Java  Turmeric.         Batavian  Turmeric. 


1  Gmelin's  Handb.  d.  Chem. 


a  Journ.  de  Pharm.  i. 
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John's  Analysis. 

Yellow  volatile  oil 

Curcumin 10  to  11 

Yellow  extractive 11  to  12 

Gum 14 

Woody  fibre 57 

Water  and  loss 7  to    5 

Turmeric 100 


Vogel  and  Pelletier's  Analysis. 

Acrid  volatile  oil. 

Curcumin. 

Brown  colouring  matter. 

Gum  (a  little). 

Starch. 

Woody  fibre. 

Chloride  of  Calcium. 


Turmeric. 


Curccmiit.  Yellow  Colouring  Matter. — Is  obtained,  mixed  with  some  volatile  oil  and  chloride 
of  calcium,  by  digesting  the  alcoholic  extract  of  turmeric  in  ether,  and  evaporating  the  ethereal 
tincture  to  dryness.  In  the  mass,  curcumin  is  brownish-yellow,  but  when  powdered  it  becomes 
full  yellow.  It  is  tasteless,  odourless,  almost  insoluble  in  water,  but  readily  soluble  in  alcohol 
and  ether.  These  properties  show  that  it  is  of  a  resinous  nature.  The  alkalies  colour  it  red- 
dish-brown, and  readily  dissolve  it.  The  alcoholic  solution,  evaporated  with  boracic  acid, 
becomes  red.  Hydrochloric  acid,  also,  reddens  it.  The  alcoholic  solution  of  curcumin  produces 
coloured  precipitates  with  several  salts,  as  acetate  of  lead  and  nitrate  of  silver. 

Chemical  Characteristics. — The  alkalies  change  an  infusion  of  turmeric,  or 
turmeric  paper,  to  reddish-brown.  A  similar  alteration  of  colour  occurs  when 
turmeric  paper  is  exposed  to  the  vapour  of  hydrochloric  acid  gas,  or  is  touched  with 
oil  of  vitriol.  If,  to  tincture  of  turmeric,  boracic  acid  be  added,  and  the  mixture 
be  evaporated  to  dryness,  an  orange-red  residue  is  obtained,  whereas,  without  the 
acid,  the  residue  is  yellow.  By  this  test  the  yellow  colouring  matter  of  turmeric 
can  be  distinguished  from  that  of  rhubarb  (see  Rheum).  Sulphate  of  copper 
causes  a  yellowish  precipitate  with  an  infusion  of  turmeric.  A  similar  effect  is 
produced  by  sesquichloride  of  iron. 

Physiological  Effects. — Are  those  of  a  mild  aromatic  stimulant  (see  vol.  i. 
p.  253).  The  colouring  matter  becomes  absorbed,  and  communicates  a  yellow  tinge 
to  the  urine.1  According  to  Mr.  Gibson,2  the  colouring  matter  of  turmeric  is  some- 
what changed  by  the  digestive  organs;  for  the  stools  of  animals  fed  with  this  root 
were  green,  whilst  both  logwood  and  madder  exhibited  their  respective  hues  after 
passing  through  the  intestines. 

lis. — Employed  as  a  condiment,  colouring  ingredient,  and  test.  It  is  a  con- 
stituent of  the  well-known  curry  powder  and  curry  paste,  and  of  many  other  articles 
of  Indian  cookery.  Formerly,  it  had  some  reputation  in  hepatic  and  other  visceral 
diseases,  and  especially  in  jaundice. 

As  a  test,  it  is  used  to  detect  the  presence  of  free  alkalies,  which  change  its  yellow 
colour  to  a  reddish-brown. 

But  alkaline  earths  and  the  alkaline  carbonates,  borates,  and  sulphurets,  as  well 
as  boracic  and  hydrochloric  acids,  change  the  colour  of  turmeric  from  yellow  to 
brown.     Though  not  a  very  delicate  test,  it  is  often  a  very  useful  one. 

1.  TINCTURA  CURCUHLE;  Tincture  of  Turmeric— Prepared  by  digesting  one  part 
of  bruised  Turmeric  in  six  parts  of  Proof  Spirit.  Employed  for  the  preparation  of 
turmeric  paper.  Diluted  with  water,  it  yields  a  slightly  turbid  yellow  liquid,  which 
is  sometimes  used  in  the  class-room  as  a  test  for  alkalies,  &c. 

J.  IIIARTA  CURCDHLE;  Charta  exphratoria  flava;  Turmeric  Paper.— Prepared 
with  white,  bibulous,  or  unsized  paper,  which  is  to  be  brushed  over  with,  or  soaked 
in,  tincture  of  turmeric,  and  dried  in  the  air,  the  access  of  alkaline  and  acid  fumes 
being  prevented.  Mr.  Faraday3  directs  it  to  be  prepared  with  a  decoction  of  turmeric 
(prepared  by  boiling  one  ounce  of  the  coarsely-powdered  turmeric  in  ten  or  twelve 
ounces  of  water,  straining  through  a  cloth,  and  allowing  the  fluid  to  settle  for  a 
minute  or  two).  Turmeric  paper  is  employed  as  a  test  for  alkalies,  &c,  which 
render  it  reddish  or  brownish. 


1  Lewis,  Mat.  Mid.;  and  Rciger,  quoted  by  Murray,  App.  Med.  vol.  v.  p.  ~i 
1  Mem.  of  the  Lit.  and  Phil.  Soc.  of  Manchester,  vol.  i.  2d  scr.  p.  14s\ 


1  Chemical  Manipulation. 
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78.    CURCUMA    ANGUSTIFOLIA,   Roxburgh.— THE    NARROW- 
LEAVED   TURMERIC. 

Sex.  Syst.  Monandria,  Monogynia. 
(Faecula  tuberis.    East  Indian  Arrow-root,  Offic.) 

History. — This  plant  was  found  by  H.  T.  Colebrook,  Esq.,  in  the  forests  ex- 
tending from  the  banks  of  the  Sona  to  Nagpore,  and  was  by  him  introduced  into 
the  Botanic  garden  at  Calcutta.1 

Botany.     Gen.  Char. — Vide  Curcuma  Tonga. 

Sp.  Char. — Bulb  oblong,  with  pale,  oblong,  pendulous  tubers  only.  Learn 
stalked,  narrow  lanceolate.     Flowers  longer  than  the  bracts. 

Hab. — East  Indies;  from  the  banks  of  the  Sona  to  Nagpore  (Roxburgh).  Also 
in  abundance  on  the  Malabar  coast  (Ainslie). 

Extraction  of  the  Fecula. — From  the  tubers  of  several  species  of  Curcuma 
is  obtained,  in  the  East  Indies,  a  fecula  called  tikor. 

According  to  Dr.  Roxburgh,2  the  biennial  roots  of  the  genus  Curcuma  consist  of  what  he  rails 
bulbs,  tubers,  and  fibres.  The  bulbs  are  formed  during  the  first  year,  and  support  the  atrial  parti 
of  the  plants ;  hence  they  may  be  termed  phyllophorons  receptacles.  From  these  bulbs  issua  the 
palmate  tubers,  and  chiefly  the  fibres  or  genuine  roots;  the  latter  issuing  from  the  lower  part  of 
the  bulbs.  Some  of  the  fibres  end  in  a  single  oblong,  pearl-coloured,  solid  tuber.  From  tliesa 
tubers,  and  from  no  other  parts,  the  natives  of  various  parts  of  India  obtain  starch. 

At  Bhagulpore  this  is  procured  from  C.  leucorrhiza.  "  The  root  is  dug  up,  and 
rubbed  on  a  stone,  or  beat  in  a  mortar,  and  afterwards  rubbed  in  water  with  the 
hand,  and  strained  through  a  cloth;  the  fecula  having  subsided,  the  water  is  poured 
off,  and  the  Tikor  (fecula!)  dried  for  use."3 

At  Travancore,  and  also,  according  to  Bennett,4  at  Bombay,  from  the  C.  angutlu 
folia.  "  So  much  of  it  has  been  made  of  late  years  on  the  Malabar  coast,  where 
the  plant  grows  in  abundance,  that  it  has  become  a  considerable  object  iu  trade, 
and  is  much  prized  in  England."5 

C.  rubescens  is  another  species  which  also  yields  the  fecula  called  tikor. 

Description. —  Curcuma  starch  {ami/lum  curcuma)  or  tikor  is  imported  from 
the  East  Indies  under  the  name  of  East  India  arrow-root.  But  as  this  name  is 
also  applied  to  the  starch  of  Maranta  arundinacea,  cultivated  in  the  East  Indies,  I 
have  thought  it  advisable  to  distinguish  it  by  the  name  of  "  Curcuma  starch." 

Two  kinds  of  Curcuma  starch  are  imported  from  Calcutta;  one. white,  the  other 
buff-coloured. 

o.  White  tikor,  or  curcuma  starch,  or  white  East  Indian  arrow-root,  is  a  fine 
white  powder,  readily  distinguishable,  both  by  the  eye  and  the  touch,  from  West 
Indian  arrow-root.  To  the  eye  it  somewhat  resembles  a  finely-powdered  salt  (as 
bicarbonate  of  soda  or  Rochelle  salt).  When  pinched  or  pressed  by  the  fingers,  it 
wants  the  firmness  so  characteristic  of  "West  Indian  arrow-root,  and  it  does  not  crepi- 
tate to  the  same  extent  when  rubbed  between  the  fingers. 

Examined  by  the  microscope,  the  particles  of  this  starch  are  found  to  be  trans- 
parent flattened  disks  of  about  the  ^V  3d  of  an  inch  in  thickness.0  Their  shape 
is  ovate,  or  oblong-ovate,  with  a  very  short  neck  or  nipple-like  projection  at  one 
extremity,  where  is  situated  the  part  called  the  hilum.  The  largest  are  about  ^th 
of  an  inch  in  length,  and  T|ffth  of  an  inch  in  breadth.7 

1  Roxburgh,  Fl.  Indica,  vol.  i.  p.  31. 

»  Roxburgh,  Asiatic  Researches,  vol.  xi.  p.  218;  also,  Fl.  Indica,  vol.  i.  p.  21. 

»  Roxburgh,  Fl.  Indica,  vol.  i.  p.  30.  *  Ctylon  and  its  Capabilities,  p.  151. 

«  Ainslie,  Mat.  Indica,  vol.  i.  p.  19,  1S2G. 

«  The  particles  of  plantain-starch,  like  those  of  eureumn-starch,  are  flat  disks  (see  ante,  p.2'23). 
1  The  following  measurements,  in  parts  of  an  English  inch,  of  (lie  particles  of  East  India  arrow-root, 
were  made  for  me  by  Mr.  George  Jackson  :  — 
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On  account  of  their  flatness  they  have  but  little  lateral  shading,  except  when 
viewed  edgewise.  The  hiluin  or  nucleus  is  placed  at  the  narrow  extremity — is 
circular,  very  small,  and  not  very  distinct.  The  rings  (or  rather  portions  of  rings) 
are  seen  both  on  the  flat  surface  and  on  the  edges;  they  are  numerous,  close,  and 
very  fine. 

/3.  Buff-coloured  tt'/cor,  or  curcuma  starch  ;  pale  buff-coloured  East  Indian  arrow- 
root.— In  the  form  of  powder,  or  of  pulverulent  masses,  which  are  dirty  or  bufiy 
white.     Paddy  husks,  woody  fibre,  and  various  impurities,  are  intermixed. 

To  the  microscope  both  kinds  present  the  same  appearance,  from  which  it  is  pro- 
bable that  they  are  obtained  from  the  same  plant,  but  with  unequal  degrees  of  care. 
The  particles  of  East  Indian  arrow-root  are  very  unequal  in  size,  but  on  the  average 
are  larger  than  those  of  West  Indian  arrow-root. 

COMPOSITION. — Not  ascertained,  but  doubtless  analogous  to  that  of  other  starches, 
viz.  C13H100,(). 

Effects  and  Uses. — Analogous  to  those  of  the  West  Indian  starch.  Its  com- 
mercial value,  however,  is  much  below  that  of  the  latter.  At  Travancore,  it  forms 
a  large  portion  of  the  diet  of  the  inhabitants  (Roxburgh). 

79.  Curcuma  Zedoaria,  Roxburgh.— Round  Zedoary. 

Sex.  Sysl.  Monandria,  Monogynia. 
(Tubera.) 

Dr.  Roxburgh  pave  some  of  the  dried  roots  of  this  plant  to  Sir  Joseph  Banks,  who  ascertained 
that  they  agreed  well  with  the  zedoaria  rotunda  of  the  shops.1 

1.  Zedoaria  rotunda. — The  zedoary  root  (radix  zedoaria)  now  found  in  the  shops  of  English 
druggists  is  the  round  zedoary  (zedoaria  rotunda)  of  pharmacological  writers.  It  occurs  in  seg- 
ments (halves,  quarters,  or  Hat  sections)  of  a  roundish  or  ovate  tuber.  The  external  portion  of 
the  tuber  is  marked  by  the  remains,  membranes,  and  fibres,  and  is  of  a  pale  brownish-gray  or 
whitish  appearance.  When  cut,  it  presents  a  yellowish  marbled  appearance,  not  very  dissimilar 
to  the  cut  surface  of  rhubarb,  It  has  a  warm,  aromatic,  bitter  taste,  and  an  aromatic  odour.  It 
has  been  analyzed  by  Bucholz2  and  by  Morin.3  Its  constituents,  according  to  the  latter  chemist, 
are — volatile  oil,  resin,  gum,  starck,woody  fibre,  vegeto-a7iimal  matter  (?),osmazome  (J),  free  acetic  arid, 
acetate  of  potash,  sulphur,  and  in  the  ashes  carbonate  and  sulphate  uf  potash,  chloride  of  potassium, 
phosphate  of  lime,  alumina,  silica,  oxides  of  iron  and  manganese.  It  possesses  aromatic  and  tonic 
properties.     It  is  less  heating  than  ginger  and  galangal,  and  is  more  analogous  to  turmeric. 

2.  Zedoaria  lonoa. — The  root  called  long  zedoary  (zedoaria  longa)  is  no  longer  found  in  the 
shops  of  English  druggists.  It  is  in  pieces  scarcely  so  long  and  wide  as  the  little  finder.  Its 
chemical  and  medicinal  properties  resemble  those  of  round  zedoary.  It  is,  perhaps,  the  zerumbet 
root,  (radix  zerumbet),  for  a  piece  of  which  I  am  indebted  to  Dr.  Royle.  It  is  very  similar  in 
shape  to  a  curved  or  arched  piece  of  long  turmeric.     Its  colour  is  yellowish-gray. 

The  plant  which  yields  long  zedoarj  has  not  been  satisfactorily  ascertained  ;  but  it  is  probably 
the  Curcuma  Zerumbet  of  Roxburgh,  who  states  that  the  zerumbet  or  kuchoora  of  the  native  drug- 
giats  of  Calcutta  are  the  roots  of  this  species  of  Curcuma,  and  that  they  are  principally  obtained 
from  Cbittagong.  He  also  adds,  that  he  sent  the  sliced  and  dried  bulbous  and  palmate  tuberous 
roots  to  Sir  J.  Banks,  who  ascertained  that  they  were  the  real  zedoaria  of  our  .Materia  Medica 
and  that  the  root  of  C.  Zedoaria  was  the  zedoaria  rotunda  of  the  shops. 

3.  Zedoaria  lutea. — The  turmeric  coloured  zedoary  of  Ainslie,*  the  yellow  zedoary  (zedoaire 
jaunt)  of  Guibourt,  is  probably  the  cassumunar  root  (radix  cassumunar)  of  English  drii"»ists  (see 

ante,  p.  234).  n:3        v 


Particles.  Length.  Breadth.  Thickness. 

1 0.0027 0.00131 

2 0.0029 0.0011  I 

3* 0.0022 0.0011 

** 0  0017 0.0010^    ..  Average  0.0003 

5* 0.0013 0.00OS 

0 0.0012 0.0007 

7 0.0007 0.0004  j 

'  Roxburgh*!  Flora  Indira,  vol.  i.  pp.  23  and  21.  '  TrommsdorfPs  Journal,  xxv   2   p  3 

•  Journ.  de  Pharm.  t.  i.\.  p.  207.  «  Materia  Indica,  vol.  i.  pp.  491  and  493. 
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80.  AMOMUM  CARDAMOMUM,  Ii«m.— THE  CLUSTER 
OR  ROUND  CARDAMOM. 

Sex.  Syst.  Monandria,  Monogynia. 
(Semina.) 

History. — The  fruit  of  this  plant  is  the  apopov  of  Dioscorides,1  the  Amomi  wm 
of  Pliny.8 

Botany.  Gen.  Char.— Inner  limb  of  the  corolla  one-lipped.  Filament  dilated 
beyond  the  anther,  with  an  entire  or  lobed  crest.  Capsule  often  berried,  3-celled, 
3-valved.  Seeds  numerous,  arillate. — Herbaceous  perennials,  -with  articulated  creep- 
ing rhizomes.  Leaves  in  2  rows,  membranous,  with  their  sheaths  split.  Info. 
rescence  spiked,  loosely  imbricated,  radical  (Blume).3 

Sp.  Char. — Leaves  with  short  petioles,  lanceolate.  Spikes  half  immersed  in  the 
earth,  loosely  imbricated  with  villous,  lanceolate,  acute,  1-flowered  bracts.  Lip 
with  the  interior  margin,  3-lobed.      Crest  3-lobed  (Roxburgh). 

Hab. — Sumatra,  Java,  and  other  islands  eastward  to  the  Bay  of  Bengal. 

Description. — The  fruit  of  this  plant  is  the  round  cardamom  [cardamomum 

rotundum)  of  the  shops.     It  varies  in  size  from  that  of  a  black 

Fig.  233.  currant  to  that  of  a  cherry.     It  is  roundish  or  roundish-ovate, 

with  three  convex  rounded  sides  or  lobes,  more  or  less  striated 

longitudinally,  yellowish  or  brownish-white,  sometimes  with  a  red 

tint,  and  when  examined  by  a  pocket  lens  shows  the  remains  of 

hairs,  the  greater  part  of  which  have  probably  been  rubbed  off. 

The  seeds  are  brown,  angular,  cuneiform,  shrivelled,  with  an 

aromatic,  camphoraceous  flavour.     The  fruits  in   their  native 

clusters  or  spikes  (constituting  the  Amomum  racemosum)  are 

rarely  met  with ;  a  fine  sample  is  in  the  Sloanian  collection  of 

Bound  Cardamom.       the  British  Museum. 

Composition. — It  has  not  been  analyzed.     Its  constituents 
are  probably  analogous   to   those  of  the  Malabar  cardamom  (Elettaria  ' 
momuni). 

Effects  and  Uses. — Similar  to  those  of  the  Malabar  cardamom.  Round  car- 
damoms are  rarely  employed  in  this  country.  They  are  officinal  in  the  French 
Codex,  and  are  principally  consumed  in  the  southern  parts  of  Europe.  The  seeds 
are  directed  to  be  used  by  the  Dublin  Pharmacopoeia,  but  I  presume  those  of  the 
Elettaria  Cardamomum  are  intended. 

81.  AMOMUM  GRANUM  PARADISI,  J/zehus; 

et  A.  MELEGUETA,  Roscoe. 

Sex.  Syst.  Monandria,  Monogynia. 
(Semina.) 


History. — The  term  "  Malagueta*  pepper"  has  been  applied  to  the  fruit  or  seeds 
of  several  zingiberaceous  plants,5  as  well  as  to  the  pimento  or  allspice.6  It  is 
usually  considered  to  be  synonymous  with  the  terms  "grains  of  paradise,"  and 
"Guinea  grains." 

1  Lib.  i.  cap.  xiv. 

2  Hist.  Xat.  lib.  xii.  cap.  xxviii.  ed.  Valp.  a  Op.  tit. 

*  This  word  is  variously  spelt  Malagueta,  Malaguetta.  Melegueta,  Mellegetta,  Meligetta,  &c.  SeTHtl 
etymologies  of  it  have  been  given :  some  say  the  seeds  have  been  so  called  in  consequence  of  their  resem- 
blance to  Turkey  millet,  termed  by  the  Italians  melica  or  melega.  Savary  says  the  term  is  derived  frnnl 
mala  gente,  the  designation  applied  by  the  Portuguese  to  the  people  of  the  coast  yieldin"  the  seeds.  An- 
other  derivation  (suggested  to  me  by  Mr.  R.  Thomson,  of  the  London  Institution)  is  Melli  (also  written 
jlfd/eand  Mali),  a  kingdom  of  Nigntia;  and  gitti  (or  gitter),  a  Portuguese  name  for  pepper.  Barbot  sayi 
the  Portuguese  word  malagueta  is  from  the  native  name  for  the  pepper,  emaneggta. 

5  See  a  paper  on  u  Grains  of  Paradise, "  by  the  author,  in  the  PharmaeeutiealJournal,  vol.ii.  p.  443, 1»13. 

*  See  Ortega,  Historia  natural  de  la  Malagueta,  6  Pimienta  de  Tavasco,  Madrid    1760. 


Amomum  Granum  Paradisi;  A.  Melegueta. 
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Fig.  234. 


Malagueta  pepper  is  said  to  have  been  known  in  Italy  before  the  discovery  of 
the  Guinea  coast  by  the  Portuguese  in  the  15th  century.  It  was  brought  by  the 
Moors,  who  used  to  cross  the  great  region  of  Madingha  and  the  deserts  of  Lybia, 
and  carry  it  to  Mundi  Barca  (or  Monte  da  Barca),  a  port  in  the  Mediterranean. 
The  Italians,  not  knowing  the  place  of  its  birth,  as  it  is  so  precious  a  spice,  called 
it  yrana  paradisi.1 

Botany. — The  botanical  history  of  these  seeds  is  still  involved  in  some  obscurity. 
Two  plants,  one  called  by  Afzelius  and  Smith  Amomum 
Granum  Paradisi,  the  other  termed  by  Roscoe  A.  Mele- 
gueta, have  been  said  to  produce  them.  But  some  doubt 
exists  whether  these  be  identical  or  distinct  species.  In 
1847,  in  a  paper8  on  Roscoe's  A.  Melegueta,  I  mentioned 
that  there  were  slight  differences  in  the  appearance  of  the 
seeds  of  the  two  plants.  Since  then,  I  have  ascertained 
that  there  are  two  sorts  of  grains  of  paradise  in  the  market, 
and  that  these  are  brought  from  different  parts  of  the 
African  coast,  are  readily  distinguished  from  each  other  in 
trade,  and  are  of  unequal  commercial  value :  one  of  these  is 
identical  with  the  seeds  of  A.  Granum  Paradisi  of  Afzelius 
and  Smith,  the  other  with  those  of  A.  Melegueta  of  Roscoe. 

1.  A.  Granum  Paradisi,  Afzelius,  Remed.  Guineens. 
x.  n.  1;  Nees,  Offic.  Pflanzen  (fig.);  A.  Grana-Paradisi, 
Smith,  Rees's  Cyclopsed.  vol.  xxiii.  art.  Mellegetta,  and 
vol.  xxxix.  suppl.  art.  Amomum. — Guinea  coast,  about 
Sierra  Leone. 

Rhizome  perennial,  woody,  creeping  horizontally.  Stems  erect, 
simple,  slender,  three  feet  high,  leafy,  but  destitute  of  flowers. 
Leaves  numerous,  crowded,  two-ranked,  alternate,  a  span  long  and 
an  inch  broad,  lanceolate,  or  slightly  ovate,  with  a  long  taper  point, 
entire,  smooth,  single-ribbed,  striated  with  innumerable  oblique 
veins.  Their  flavour  is  slightly  aromatic,  after  having  been  dried 
20  years.  Foot-stalks  sheathing,  linear,  very  long,  smooth,  striated. 
Flower-stalks  radical,  solitary,  an  inch  or  two  in  length,  ascending, 
clothed  with  numerous,  close,  sheathing  bracts,  all  abrupt,  ribbed, 
somewhat  hairy  and  fringed;  the  lower  ones  very  short;  the  upper 
gradually  much  larger.  Of  the  parts  of  the  flower  nothing  could 
be  made  out  in  Sir  J.  Smith's  specimens. 

[According  to  Afzelius,  the  flowers  are  large  and  white,  and 
formed  like  those  of  A.  exscupum,  Sims.]  Capsule  an  inch  and 
;i  half  long,  half  an  inch  in  diameter,  oblong,  bluntly  triangular, 
scarcely  ovate,  beaked,  of  a  dark  reddish  brown,  ribbed,  coriaceous, 
rough,  with  minute  deciduous  bristly  hairs.  When  broken,  it  is  very 
powerfully  aromatic,  even  after  being  kept  20  years,  with  a  peculiar  pepper-like  flavour,  rather 
too  strong  to  be  agreeable.  Seeds  numerous,  enveloped  in  membranes  formed  of  the  dried  pulp, 
roundish  or  somewhat  angular,  of  a  shining  golden  brown,  minutely  rough  or  granulated,  ex- 
tremely hot  and  acrid  (Smith). 

2.  A.  Melegueta,  Roscoe,  Monandrian  Plants,  1828;  Pereira,  Pharm.  Journ., 
vol.  vi.  p.  412,  1847. — Cultivated  at  Demerara:  probably  from  Africa. 

Stem  erect,  six  feet  high.  Leaves  two-ranked,  subsessile,  narrow-  lanceolate.  Scape  radical, 
covered  at  the  base  with  about  seven  imbricated,  ovate,  concave,  pointed,  and  somewhat  cuspi-* 
(hue  brat  Is.  Calyx  cylindrical,  of  one  leaf,  green,  spotted  with  red.  Flowers  cylindrical,  expand- 
ing in  a  double  border;  outer  border  in  three  sections,  the  middle  section  largest,  ovate,  the  two 
Others  linear  and  opposite;  inner  lip  very  large,  broad-ovate,  crenate,  pale  yellow  at  the  base, 
crimson  at  the  margin.  Filament  strong,  erect,  clavate,  terminating  in  three  lobes,  middle  lobe 
Bred  and  bifid,  the  other  two  pointed  and  recurved;  a  pair  of  hornlets  on  the  filament,  near  the 
i  the  lip.  Anther  in  two  lobes,  seated  in  front  of  the  filament,  a  little  below  the  apex, 
bright  yellow.     Style  erect,  tubular,  expanding  into  a  dilated  stigma  or  cup,  supported  at  the  base 

'  De  Burros,  quoted  in  the  Encyclop.  Metropol.  art.  Guinea. 
5  Pharmaceutical  Journal,  vol.  vi.  p.  412,  ls47. 
VOL.  II. — 10 


Amomum  Granum  Para- 
disi, Smith. 

(Nntural  size.  From  a  spe- 
cimen in  Smith's  herba- 
rium in  the  collection  of 
the  Linnsean  Society.) 
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by  two  linear  processes,  about  an  inch  in  length,  and  one-eighth  of  an  inch  in  breadth,  by  much 
the  largest  specimen  of  this  part  observable  in  any  scitamineous  plant. 


Fig.  235. 


Leaves  and  Flower  of  Amomum  Melegueta,  Roscoe. 


a.  Stem  and  leaves. 

6.  Entire  flower  and  floral  bracts. 

c.  Exterior  limb  of  corolla. 


d.  Interior  limb  of  corolla  or  lip. 

e.  Filament,  anther,  stigma,  style,  and  ovary. 
/.  Style  and  barren  anthers  (germinal  processes). 


Capsule  cylindrical,  coriaceous,  six  inches  long,  yellow,  spotted  with  orange,  supported  at  the 
base  by  the  large  ovate,  concave,  cuspidate  bracts,  and  containing  a  columella  or  receptacle  about 
four  inches  long,  covered  with  seeds  beautifully  arranged,  arilled,  and  imbedded  in  a  tomentose 
substance.     Seeds  angular,  light  brown,  with  a  highly  aromatic  and  grateful  flavour  (Roscoe). 

Description,  a.  Of  the  dried  fruits.— I  have  met  with  two  kinds  of  dried  fruits 
whose  seeds  bear  the  name  of  grains  of  paradise  or  Guinea  grains. 

1.  Grains  of  Paradise  Fruit  (Fig.  240). — These  are  oval  or  oval-oblong  capsules, 
somewhat  reddish-brown,  and  wrinkled  longitudinally.  Their  length  (exclusive  of 
stalk  and  beak)  rarely  exceeds  1£  inches;  and  their  diameter  is  about  £  an  inch.  The 
seeds  agree  with  the  grains  of  paradise  brought  from  Cape  Palmas  and  Sierra  Leone. 
I  am  indebted  to  Dr.  Daniell  for  specimens  gathered  from  the  high  lands  on  the 
right  of  the  River  Congo.  Some  of  them  are  strung  on  a  cord ;  the  usual  form  in 
which  they  are  sold  in  Africa. — These  fruits  appear  to  me  to  agree  with  the  Grain 
of  Paradise  Amomum  described  by  Afzelius  and  Smith. 


Amomum  Graniim  Paradisi;  A.  Melegueta. 
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Fig.  236. 


Fig.  237. 


Fig.  239. 


Fruit  of  Amomum  Melegueta,  Roscoe. 


Fip.  896.  Entire  fruit  preserved  wet. 
Pig.  237.  Transverse  section  of  ditto. 


Fis:.  239.  Entire  fruit  dried. 
Fig.  239.  Seeds  of  ditto. 
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2.  Malagueta  Pepper  Fruit  (Fig.  241). — These  fruits  are  larger  than  the  pre- 
ceding,  and  more  ovate.  Exclusive  of  beak  and  stalk  they  are  two  inches  long,  and 
one  inch  in  diameter.     They  are  ovate  or  ovate-oblong,  coriaceous,  wrinkled  as  if 


Fig.  240. 


Fig.  241. 


Capsule  of  Grain  of  Paradise. 

(From  Dr.  Burgess's  collection  in  the  College 
of  Physicians.) 


Malagueta  Pepper  Fruit. 

(From  a  specimen  in  the  Sloanian  collection  of 
the  British  Museum,  where  it  is  labelled 
"  Melegetta — a  pod  from  Guinea.") 


shrivelled,  yellowish-brown.  The  seeds  are  identical  with  those  sold  in  the  shops 
as  grains  of  paradise  or  Guinea  grains.  From  the  large  size  of  this  fruit,  I  suspect 
it  may  be  the  produce  of  Roscoe's  A.  Melegueta. 

P-#  pf  the  seeds.— The  seeds,  called  in  the  shops  grains  of  paradise  (yrana  par 
radisi)  or  Guinea  grains  (grana  guineensia),  are  roundish  or  ovate,  frequently 
bluntly  angular,  and  somewhat  cuneiform;  shining  golden  brown;  minutely  rough, 
from  small  warts  and  wrinkles;  internally  white.  Their  taste  is  aromatic,  and 
vehemently  hot  or  peppery :  when  crushed  and  rubbed  between  the  fingers,  their 
odour  is  feebly  aromatic.  Their  greatest  diameter  rarely  exceeds  li  line.  The 
acrid  taste  resides  in  the  seed  coats. 

Two  sorts  are  distinguished  by  the  importers : — 

1.  Guinea  grains  from  Acra. — These  are  somewhat  larger,  plumper,  and  more 
warty  than  the  ordinary  sort.  On  the  umbilicus  of  the  seeds  there  is  a  short,  conical, 
projecting  tuft  of  pale-coloured  fibres.  This  sort  fetches  a  somewhat  higher  price 
than  the  next  sort.  The  seeds  agree  precisely  in  appearance  with  those  obtained 
from  Roscoe's  A.  Melegueta. 

2.  Guinea  grains  from  Cape  Palmas  and  Sierra  Leone.— Smaller  and  smoother 
than  the  preceding.  They  are  devoid  of  the  projecting  fibrous  tuft  on  the  umbilicus. 
Being  somewhat  cheaper  than  the  foregoing  sort,  they  form  the  ordinary  grains  of 
paradise  of  the  shops.  They  are  perhaps  the  produce  of  Afzelius  and  Smith's  A. 
Granum  Paradisi. 

Commerce.— Grains  of  paradise  are  imported  in  casks,  barrels,  and  puncheons, 
from  the  coast  of  Guinea.  The  quantities  on  which  duty  was  paid  during  six 
years  are  as  follows  ( Trade  List)  :— 


In  1635  .  . 
1836.  . 


14.603  lbs. 
16/231 


In  1837 17,134  lbB. 

1838 16,199 


In  1839 19,036  lbs. 

1840 <J,916 


Tite  Great-winged  Amomum. 
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f  Extract  or  preparation  of  Guinea  grains"  was  formerly  imported.1 
The  heavy  duty  formerly  imposed  on  grains  of  paradise  was  intended  to  act  as  a 
prohibition  of  their  use.2 

Composition. — Grains  of  paradise  were  analyzed  in  1811  by  Willert,3  who  ob- 
tained the  following  results:  Volatile  oil  0.52,  acrid  resin  3.40,  extractive  1.27, 
tragacanthvn  and  woody  fibre  82.8  [t  water  and  loss  12.01]. 

1.  The  Volatile  Oil  has  a  light  yellow  colour,  a  camphoraceous  smell,  and  a  hot  penetrat- 
ing taste. 

2.  The  Resin  is  brown,  soft,  odourless,  and  has  an  acrid  burning  taste. 

Physiological  Effects. — Analogous  to  those  of  pepper.  A  very  erroneous 
notion  prevails  that  these  seeds  are  highly  injurious.4 

I  .  ,;s — Rarely  employed  as  an  aromatic.  Esteemed  in  Africa  as  the  most  whole- 
some of  spices,  and  generally  used  by  the  natives  to  season  their  food.5 

Its  principal  consumption  is  in  veterinary  medicine,  and  to  give  an  artificial 
strength  to  spirits,  wine,  beer,  and  vinegar. 

By  56  Geo.  III.  c.  58,  no  brewer  or  dealer  in  beer  shall  have  in  his  possession  or  vise  grains 
of  paradise,  under  a  penalty  of  £200  for  each  offence :  and  no  druggist  shall  sell  it  to  a  brewer, 
under  a  penalty  of  £500  for  each  offence. 


82.  Amomum  maximum,  Roxburgh—  The  Great- winged  Amomum. 

(Fructus:  Java  Cardamom,  offic.) 

History. — This  plant  was  first  described  by  Roxburgh.6 

Botany.     Gen.  Char. — Vide  Jlmomum  Cardamomum. 

Sp.  Char. — Leaves  stalked,  lanceolate,  villous  underneath.  Spikes  oval,  even  with  the  earth. 
Brads  lanceolate.  Lip  elliptical.  Coronet  of  one  semilunar  lobe.  Capsules  round,  9-winged. 
(Roxburgh.) 

The  capsule  is  "  almost  globular,  size  of  a  gooseberry,  3-celIed,  3-valved,  ornamented  with 
nine  [seven  to  thirteen,  Blume~\  firm,  short,  ragged  (when  old  and  dry),  membranaceous  wings. 
The  seeds  possess  a  warm,  pungent,  aromatic 

taste,  not  unlike  that  of  cardamoms,  but  by  Fig.  242.  Fig.  243. 

no  means  so  grateful."  (Roxburgh.)  The  Nepal 
cardamom,  described  by  Dr.  Hamilton,7  ap- 
pears to  be  identical  with  the  Java  carda- 
mom. Dr.  Hamilton  says,  the  plant  yielding 
it  "  is  a  species  of  Jlmomum,  as  that  genus  is 
defined  by  Dr.  Roxburgh,  and  differs  very 
much  from   the  cardamom  of  Malabar." 

Hab. — The  Malay  Islands  (Roxburgh)  ; 
Java  (Blume).  Cultivated  in  the  mountainous 
parts  of  Nepal,  where  it  is  propagated  by 
cuttings  of  the  root  [rhizome] ;  the  plants 
yield  in  three  years,  and  afterwards  give  an 
annual  crop  (Hamilton). 

Description. — The  fruit  of  this  plant  is 

known  in  commerce  by  various  names;  such 

i  iter  Java  cardamoms  [cardamomi  majores 

javantnset,  Th.  Martius;  Java  cardamoms,  offic; 

Avpal  cardamom,  desi  elachi  [i.  e.  country  car-  ^\a    244 

damoms]  of   Hindustan,  Hamilton;    the  bura 

elachee  [i.  e.  great  cardamoms]  of  Saharunpore  Java  Cardamoms. 

—the  Bengal  cardamoms  of  the  Calcutta  mar-     Fi(?.  242.  The  dried  fruit  of  commerce_ 
ket,  Royle;  cardamome  aiU  de  Java  and  car-     Fig.  243.  The  fruit  which  has  been  soaked  in  water 
damome  fausse  maniguelte,  Guibourt)  are  oval     _.     „„    _  *9 expand  the  wings. 

riff   244    Seeds 

or   oval-oblong,   frequently    somewhat  ovate,         °' 

three-valved,  from  eight  to  fifteen  lines  long. 

and  from  four  to  eight    lines    broad,  usually  flattened  on    one    side,  convex    on    the  other, 

occasionally  curved,  sometimes    imperfectly  three-lobed,   and    resembling  in   their  form   the 

pericarp  of  the  cocoa-nut  (Fig.  242).      Their  colour   is  dirty  grayish-brown.     They  have    a 


1  Frewin,  Digested  Abridgment  of  the  Laws  of  the  Customs,  1619. 

*  Fourth  Report  of  the  African  Institution,  p.  16.  3  TrommsdorfTs  Journ.  jx.  St. 2,  1811. 

*  Fourth  Report  of  the  African  Institution. 

•  Asiatic  Researches,  xi.  p.  311.  1  An  Account  of  the  Kingdom  of  Nepal,  ed.  1819. 
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coarse,  fibrous,  aged  appearance,  are  strongly  ribbed,  and  when  soaked  in  hot  water  (Fig.  243} 
become  most  globular,  and  present  from  nine  to  thirteen  ragged,  membranous  wings,  win,!, 
occupy  the  upper  half  or  three-fourths  of  the  capsule,  and  are  scarcely  perceptible  in  the  dried 
state  of  the  pericarp.  By  the  possession  of  wings,  these  cardamoms  are  distinguished  from  all 
others  of  commerce,  and  hence  might  be  called  the  winged  cardamoms.  Occasionally  the  foot- 
stalk  is  attached,  with,  now  and  then,  portions  of  brown,  membranous,  imbricated  scales  as 
long  as  the  fruit.  At  the  opposite  or  winged  extremity  of  the  capsule  are  frequently  tbe 
fibrous  remains  of  the  calyx.  Seeds  (Fig.  244)  somewhat  larger  than  grains  of  paradise,  dull 
dirty  brown,  with  a  shallow  groove  on  one  side,  internally  white;  taste  and  odour  feebly  aro-' 
matic.  One  hundred  parts  of  the  fruit  consist,  according  to  Th.  Martius,1  of  seventy  parts  seeds 
and  thirty  parts  pericarpial  coats.     They  are  imported  from  Calcutta  in  bags. 

Composition. — Analogous  probably  to  that  of  the  Malabar  cardamom,  except  in  the  quantity 
of  volatile  oil  which  it  yields;  for  Martius  procured  only  four  scruples  of  it  from  a  pound  of 
the  fruit.     The  oil  obtained  was  white  and  thickish. 

Effects  and  Uses. — Java  cardamoms  are  not  used  here.  They  are  of  inferior  quality,  and 
when  brought  to  this  country  are  usually  sold  in  bond  for  continental  use.  In  1839,  a  quantity 
of  them  was  sold  at  seven-pence  per  lb. 


Fig.  245. 


Fig.  246. 


83.  Amomum  Korarima. — The  Korarima  Cardamom. 

The  fruit  of  this  plant  is  the  cardamomum  majus  of  Valerius  Cordus,2 of  Matthiolus,3GeorTroy,« 
Smith/*  and  Geiger.6  In  Dr.  Burgess's  Collection  of  Materia  Medica  at  the  College  of  Physicians, 
there  are  several  fine  specimens  marked  "  Cardamomum  maximum  Matthioii."  (Fig.  245.) 

Under  the  name  of  Korarima,  or  Gurdgie 
spice,  I  have  received  specimens  of  the  same 
fruit,  which  had  been  brought  from  Abys- 
sinia by  Major  Harris's  embassy,  by  Dr.  Beke, 
and  by  Mr.  Charles  Johnston''  (Fig.  246). 

In  former  editions  of  this  work,  I  followed 
Sir  J.  E.  Smith,8  in  considering  this  fruit  to 
be  identical  with  the  Amomum  Madagmca- 
riense  of  Lamarck,9  and  the  A.  angustifolium 
of  Sonnerat.'0  As  there  is  some  reason  to 
doubt  the  propriety  of  this  proceeding,  I 
have  considered  it  advisable  to  designate 
the  plant  provisionally  the  "  Jlmomum  Kora- 
rima;" the  word  Korarima  (pronounced  in 
English  Korahreema),  being  the  Galla  name 
for  the  fruit  which  in  Arabic  is  called  JM 
or  Khil. 

The  capsule  is  ovate,  pointed,  flattened  on 
one  side,  striated,  with  a  broad  circular 
umbilicus  or  scar  at  the  bottom,  around 
which  is  an  elevated,  notched,  and  corru- 
gated margin.  Some  authors,  who  have 
mistaken  the  base  of  the  capsule  for  its 
summit,  have  compared  the  shape  to  that 
of  a  fig. 

Some  of  the  fruits  which  I  received  from 

Abyssinia  had  been  perforated  and  strung 

upon  a  cord   (Fig.  246),  probably  for  the 

purpose  of  hanging  them  to  dry.     Dr.  Beke 

thinks  that  the  pierced  or  perforated  fruits 

are  those  which  have  been  gathered  before 

they  were  perfectly  ripe. 

The  seeds  (Fig.  247)  are  rather  larger  than  grains  of  paradise,  roundish  or  somewhat  angular, 

abrupt  at  the   base,  olive-brown,  with  an  aromatic  flavour  analogous  to  that  of  the  Malabar 

cardamom,  but  totally  devoid  of  the  vehemently  hot  acrid  taste  of  the  grains  of  paradise. 

The  Korarima  is  brought  to  the  market  of  Baso,  in  southern  Abyssinia,  from  Tumhe,  (known 
among  the  native  merchants  as  the  "  country  of  the  Korarima;')  somewhere  about  9°  N.  lat. 
and   35°  E.  long.     It  is  carried  to  Massowah,  the  port  of  northern  Abyssinia  on  the  Red  Sea, 


^    O  & 

Fig.  247. 


Korarima  Cardamom. 

Fig.  245.  The  "  Cardamomum  maximum  Matthioii" 
of  Dr.  Burgess's  collection  in  the  Col- 
lege of  Physicians. 

Fig.  246.  The  "  Korarima"  of  Dr.  Beke. 

Fig.  247.  Seeds  of  ditto. 


1  Pkarmalcognosie. 

3  Comment,  in  vi.  lib.  Diosc.  Venet.  1583. 

s  Reee's  Cyclop,  art.  Mellegelta. 

'  Pharmaceutical  Journal,  vol.  vi.  p.  466,  1847. 

»  Encycl.  Botan.  t.  i.  p.  133,  111.  tab.  i. 


*  Hist.  Stirpium,  lib.  iv.  p.  195, 1581. 

*  Mat.  MM.  n.  306. 

6  Handb.  d.  Pharm.  Bd.  ii. 

8  Rees's  Cyclop,  vol .  xxxix.  Addends. 

10  Voyage  aux  Indes,  t.  ii.  p.  242. 
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and  exported  from  thence  to  India.  Dr.  Riippell  was  informed  that  the  annual  export  is  of  the 
value  of  one  thousand  dollars  (about  £200  sterling).  Although  it  is  not  impossible  that  the 
same  fruit  may  grow  in  Madagascar,  yet  it  is  highly  improbable  that  the  Korarima  of  Abyssinia 
is  the  produce  of  Madagascar.1 

At  Baso,  Dr.  Beke  purchased  it  at  the  rate  of  forty  for  one  penny  sterling.   . 

The  seeds  are  aromatic,  and  possess  properties  similar  to,  but  more  feeble  than,  those  of  the 
Malabar  cardamom.     In  Abyssinia,  they  are  used  as  a  condiment  and  in  medicine. 


84.  Amomum  citratum. 

Cardamomum  majus. — In  Dr.  Burgess's  collection  at  the  College  of  Physicians  is  a  capsule  (in 
a  bad  state  of  preservation)  marked  "  Cardamomum  majus."  It  has  a  fibrous  tuft  at  one  extremity, 
and  is  much  split  at  the  other. 


Fig.  248. 


The  seeds  are  angular,  oblong, 
larger  than  those  of  Malabar  car- 
damoms, shining  brownish-yel- 
low, and  have  a  large  concave 
depression  (hilum)  at  one  extre- 
mity. They  have  a  warm  aro- 
matic flavour,  somewhat  analo- 
gous to  that  of  the  oil  of  lemon- 
grass.  When  crushed,  they 
evolve  the  odour  of  this  oil. 
Hence  I  have  given  them  the 
specific  name  "  citratum,''  as  by 
this  character  they  are  readily  dis- 
tinguished from  all  other  seeds 
of  this  order  with  which  I  am 
acquainted. 

I  have  found  the  same  fruits 
in  the  Sloanian  collection  of  the 
British  Museum.  They  are  tied 
together  in  bunches.  One  sample 
is  unnamed  ;  another  is  marked 
in  the  catalogue  "  12057.  Grana 
Paradisi." 

I  have  met  with  the  same 
fruits  in  a  collection  at  Apothe- 
caries' Hall;  and  I  am  indebted 
10  Mr.  Warrington  for  the  speci- 
men from  which  Fig.  248  was  taken.  The  capsules  are  tied  together  in  bunches,  as  shown  in 
the  accompanying  figure. 


Amomum  citratum. 
Fruits  tied  together  in  a  bunch — seeds. 


85.  Amomum  Clusii,  Smith.— Clusius's  Cardamom. 

Fructus,  xiv.,  Clusius,  Exotic,  lib.  ii.  cap.  xv.  pp.  37  and  38 ;  Granis  paradysi  sive  Mellegeta 
affinit  fructus,  Bauhin,  Pinax,  p.  413;  Amomum  Clusii,  or  Long-seeded  Amomum,  Smith,  Rees's 
Cyclop,  vol.  xxxix..  Addenda. — Capsule  ovate,  pointed,  slightly  triangular,  cartilaginous,  striated, 
smooth,  yellowish  [reddish,  Smith]  brown.  The  seeds  have  scarcely  any  flavour,  are  oblong  or 
ovate,  inclining  to  cylindrical,  dark-brown,  highly  polished,  as  if  varnished  ;  with  a  pale  yellowish 
brown,  corrugated,  and  notched  margin  surrounding  the  scar. 

On  comparing  my  specimen  (Fig.  249),  which  was  given  to  me  by  a  druggist,  with  the  one 
marked  A.  Clusii,  in  Sir  J.  E.  Smith's  collection  of  fruits  in  the  possession  of  the  Linnean  Society, 
I  find  the  seeds  of  the  latter  are  somewhat  longer,  and  rather  more  cylindrical ;  in  other  respects, 
the  two  specimens  agree. 

I  have  subsequently  received,  from  Dr.  T.  W.  C.  Martins,  specimens  of  a  fruit  marked  "  Car- 
iamomum  maximum  von  Amomum  Climi?"  The  capsules  are  somewhat  plumper,  but  in  other 
respects  they  agree  with  the  preceding.  I  gave  one  of  them  to  Professor  Guibourt,  who  has 
published  a  figure  of  it.2 

I  have  received  from  Dr.  Daniell  specimens  of  an  Amomum  which  greatly  resembles,  if  it  be 
not  identical  with,  A.  Clusii.  The  capsules  (Figs.  250  and  251),  however,  are  narrower  and 
more  tapering  than  the  latter.     The  seeds  (Fig.  252)  are  obovate,  highly  polished,  smooth,  and 


1  Dr.  Beke,  Pharmaecvtieal  Journal,  vol.  vi.  p.  511. 

*  Hist.  Xat.  dts  Drag.  4eme  edit.  t.  ii.  p.  220,  fig.  120,  1849. 
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c'.ark  brown.  Are  these  capsules  the  produce  of  A.  Afzelii  ?  Dr.  Daniel  I1  says  they  prow  in  the 
thickets  at  Attahpah,  on  the  gold  and  slave  coasts,  and  plentifully  on  the  outskirts  of  Clarence 
and  Fernando  Po,  where  they  are  known  under  the  name  of  "  bastard  Melligetta."    The  seeds 


Fig.  251. 


Fia.  249. 


Amomum  Clusii. 


Fig.  252. 

Fruits  and  Seeds  of  an  Amomum  from  the 
Western  Coast  of  Africa. 

are  contained  in  a  soft  acidulous  pulp  of  a  pleasant  flavour,  which  the  natives  use  in  lengthened 
expeditions  to  allay  thirst,  and  also  as  an  adjunct  to  allay  the  irritative  effects  of  cathartic  and 
other  medicines. 

86.  Amomum  macrospermum,  Smith.— Large-seeded  Guinea 

Amomum, 

(Semina.) 

Zingiber  Mekguetta,  Gaertner  de  Fructib,  vol.  i.  p.  34,  pi.  xii.  fig.  1 ;  Frucius  Cajeputi,  Trew, 
Commercium  Litterarium,  ann.  1737,  Norimbergae,  p.  129,  tab.  1,  figs.  7-11 ;  also  Herb.  Black- 
wellianum  emend,  et  auctum,  vol.  iii.  cent.  vi.  tab.  584,  figs.  9-13,  Norimb.  1773. — Native  of 
Sierra  Leone. 

The  capsule  (fructus  cajeputi,  Trew :  cardamomum  bandaense,  T.  W.  C.  Martius ;  grand  cardamom 
de  Gaertner,  Guibourt;  mabooboo  of  the  natives  of  Sierra  Leone),2  is  ovate,  pointed,  somewhat 
striated,  about  two  inches  long,  and  six  lines  broad,  with  a  corrugated  beak. 


1  Sketches  of  the  Medical  Topography  of  the  Gulf  of  Guinea,  pp.  Ill  and  112,  1849. 

2  Sir  J.  E.  Smith  (Rees's  Cyclop.  Suppl.)  states,  on  the  authority  of  Afzelius,  that  the  African  name  is 
"  Mabooboo. >"  But  Nyberg  (Remedia  Gvineensia,  Upsal,  1813)  says  that  the  name  "  Mabubu"  is  applied 
to  a  species  which  he  calls  Amomum  latifolium,  whose  seeds,  in  size,  shape,  and  colour,  agree  with  grape 
seeds. 


Amomum  globosum. — Amomum  villosum. 
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The  seeds  (semina  cajuputi,Tiew)  are  ovate,  or  near- 
ly globular,  or  somewhat  oblong,  variously  angular, 
scarcely  larger  than  grains  of  paradise,  smooth,  polish- 
ed, greenish-gray,  or  lead  coloured,  with  a  strong  um- 
bilicated  scar  at  their  base,  with  a  whitish  or  pale- 
yellow  margin;  flavour  slightly  aromatic.  Smith  says 
that  Gaertner's  figure  represents  them  scarcely  half 
large  enough.  This  statement,  however,  does  not 
apply  to  the  seeds  of  my  specimens. 

The  seeds  yield,  by  distillation,  a  volatile  oil.  Car- 
theuser1  obtained  from  half  a  pound  of  them  a  drachm 
and  a  half  of  a  pale-yellowish,  aromatic,  camphora- 
ceousoil,  resembling,  but  less  fragrant  and  penetrating 
than,  cajuput  oil.  Trew  erroneously  supposed  that 
these  seeds  were  the  source  of  the  cajuput  oil  of  com- 
merce, and  hence  have  arisen  the  erroneous  denomina- 
tions of  "  fructus  et  semina  cajuputi,"  applied  to  the 
fruit  and  seeds  of  this  species. 

The  seeds  are  aromatic,  but  are  much  inferior  to 
those  of  the  Malabar  cardamom. 

I  have  received  from  Dr.  Daniell  specimens  of  the 
fruit  of  this  or  some  closely  allied  species  growing  at 
Gambia  and  Cape  St.  Mary.  One  of  the  specimens 
consists  of  a  stalk  five  inches  long,  supporting  two 
capsules,  and  clothed  with  bracts.  The  seeds  are 
angular,  and  lead-coloured.  Dr.  Daniell  tells  me  that 
the  natives  of  Africa  suck  the  acidulous  pulp  of  the 
fruit. 


Fig.  253. 


Fig.  254. 


^  ^  o 


(From  a  specimen  in  I  (Banda  cardamom  of 
the  Sloanian  col-  Martius2  and  its 
lection.)  seeds.) 

dmomum  macrospermum. 


Fig.  255.  Fig.  256. 


87.  Amomum  globosum,  Loureiro? 

(Semina.) 

Mi  tU.  Cochinch.;   Tsdo  keu,  Chin.  Loureiro,  Fl.  Cochin. — Mountains  of  Cochinchina  and 
China. 

I  am  indebted  to  Professor  Guibourt  for  the  loan  of  this  fruit,  which  he  calls  the  round  China 
cardamom  (curdamome  rond  de  la  Chine),  and  from  which  the 
accompanying  figure  was  taken. 

•m  Capsule  thin,  round, or  oval.  Seeds  in  globular  masses,  marked, 
on  the  surface  opposed  to  the  pericarp,  by  a  linear  depression 
or  groove. 

1  have  observed  specimens  in  the  Sloanian  collection  of  the 
British  Museum,  and  also  in  a  collection  of  Chinese  medicines 
at  the  College  of  Physicians. 

This  fruit  may  perhaps  be  the  produce  of  Loureiro's  Amo- 
mum globosum,  the  seeds  of  which  he  says  are  slightly  cale- 
facient  and  stomachic.  They  are  frequently  employed  by 
medical  practitioners  in  China  and  Cochinchina,  and  are  useful 
in  restraining  abdominal  pain,  sickness,  and  diarrhoea. 

On  comparing  Professor  Guibourt's  specimen  with  the  fruit 
of  Alpinia  nutans  (see  p.  250)  in  Dr.  Wallich's  collection, 
in  the  possession  of  the  Linnean  Society,  the  two  are  scarcely 
distinguishable  externally.     The  seeds,  however,  are  quite  dissimilar. 


Round  Cardamom. 

Fig.  255.   Fruit. 

Fig.  256.   Globular  mass  of  seed*. 


88.   Amomum  Villosum,  Loureiro? 

(Semina.) 

Sa  nhon,  Cochinch.;  So  Xd  mi,  Chin.,  Loureiro. — Mountains  of  Cochinchina. 

I  am  indebted  t"  Professor  Guibourt  for  specimens  of  a  fruit  which  he  calls  the  hairy,  China 
cardamom  (cardamome  poilu  de  la  Chine),  and  which,  in  the  collection  of  the  Museum  d'Histoire 
Nature! le,  is  termed  (by  mistake?)  tsaokeou. 


1  DifMfl.  nonnulleF  select.  Physico-Chem.  ac  Medico-,  Francof.  1775. 

•  I'n  l.ssor  Qniboarl  (Hist.  Nat  des.  Drog.teme  edit.  p.  218,  fig.  119)  has  figured  one  of  the  specimens 
given  to  me  by  Or.  Martins  ;  but  he  has  erroneously  stated  that  the  figure  was  from  a  specimen  in  the 
Sloanian  collection  of  the  liritish  Museum. 
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Capsules  ovate,  oblong,  obtusely  triangular.  Seeds  have  no  linear  depression  or  groove  as  those 
of  the  preceding  variety,  ami  by  the  absence  of  this  they  may 
be  readily  distinguished  from  it;  coherent  in  masses,  which  «<■■ 
3-lobed,  not  quite  globular.  In  my  specimens,  the  pericarp  i, 
rugous,  as  if  eroded  ;  but,  when  examined  by  a  magnifier,  it  js 
seen  to  be  covered  by  asperities  and  the  remains  of  fine  downy 
hairs.  The  flavour  of  the  seeds  is  aromatic  and  terebintliinute, 
but  not  powerful. 

M.  Guibourt  thinks  this  fruit  may  perhaps  be  the  produce  of 
jlmomum  villosum  of  Loureiro,  the  oriental  names  of  which 
however,  are  very  different  to  that  on  the  specimen  in  the  Parji 
Museum.  Loureiro  states  that  the  seeds  of  A.  villosum  are  sub- 
calefacient  and  stomachic,  and  are  exported  from  the  provinces 
of  Qui-nhon  and  Phy-yeu,  in  Cochin  China  (where  they  grow 
spontaneously),  to  China,  where  they  are  largely  used  in  medicine. 

Black  Cardamom,  Guibourt. — I  am  indebted  to  M.  Guibourt  for  a  fruit 
which  he  calls  the  black  cardamom  of  Gaertner  (cardamome  noir  de  flaertnerY 
or  the  fruit  of  Zingiber  nigrum,  Gaertner.  The  capsule  is  larger  than  the 
short  Malabar  cardamoms,  acuminate  at  its  two  extremities,  and  formed,  as 
it  were,  of  two  obtusely-triangular  pyramids  joined  base  to  base.  The  piti 
carp  ash-brown,  aromatic,  but  less  so  than  the  seeds.  Seeds  annular,  brown, 
slightly  aromatic,  but  devoid  of  the  terebinthinate  flavour. 

Gaertner  states  that   his  plant  is  the  Alughas  of  the  Ceylonese. 


Hairy  round  China  Cardamom. 


Fig.  257.  Fruit. 

Fig.  258.  Globular  mass  of  seeds 


Fig.  259. 


Black  Cardamom 
(Guibourt). 


But  the. 
black  cardamom  of  Guibourt  is  certainly  not  Roxburgh's  Alpinia  Alluglms. 


89.  Alpinia  Galanga,  Linn.;  A.  ehinensis,  Roscoe  (i);  and 
A.  nutans,  Roscoe. 

Sex.  Syst.  Monandria,  Monogynia. 
(Rhizoma.) 

Two  kinds  of  galangal  root  (radix  galanga),  a  lesser  and  a  greater,  have  long  been  known  in 
medicine :  to  these  Guibourt  has  added  a  third,  which  he  calls  light  galangal.  These  three  sorts 
are  the  produce  of  different  parts  of  the  East,  and  probably  of  different  species  of  Alpinia. 

1.  Radix  galangce  majoris  ;  greater  or  Java  galangal  root. — This  is  the  root  of  the  Alpink  Ga- 
langa, Linn.  It  is  a  coarser  and  larger  root,  with  a  feebler  and  somewhat  different  odour  from 
that  of  the  lesser  galangal  root.  Although  it  occasionally  comes  to  Europe,  I  cannot  learn  that 
it  finds  any  use  here. 

2.  Radix  galanga  minoris  ;  lesser  or  Chinese  galangal  root. — This  is  the  root  of  a  plant  growing 
in  China,  according  to  Guibourt,1  the  Alpinia  ehinensis,  Roscoe  (Hellenia  ehinensis,  Willd.).  It 
may  perhaps  be  Alpinia  alba,  which  Kcenig  calls  galanga  alba.  It  is  brought  to  England  from 
China  either  directly  or  by  way  of  Singapore.  It  is  the  only  sort  usually  kept  by  English  drug- 
gists. It  occurs  in  pieces  which  are  as  thick  as  the  finger,  seldom  exceeding  three  inches  in 
length,  cylindrical  or  somewhat  tuberous,  often  forked,  sometimes  slightly  striated  longitudi- 
nally, and  marked  with  whitish  circular  rings.  Externally  its  colour  is  dull  reddish-brown; 
internally  pale,  reddish-white.  Its  odour  is  agreeably  aromatic ;  its  taste  peppery  and  aromatic. 
It  has  been  analyzed  by  Bucholz2  and  by  Morin.3  The  former  obtained  volatile  oil  0.5,  acrid  soft 
resin  AS,  extractive  9.7,  gum  8.2,  bassorin  41. 5,  woody  fibre  21.6,ivater  12.3,  loss  1.3.  It  is  a  warm 
and  agreeable  aromatic,  and  is  sometimes  administered  in  the  form  of  infusion  in  dyspepsia. 
Its  effects,  uses,  and  doses  are  analogous  to  those  of  ginger.  It  is,  however,  rarely  employed  in 
England — its  principal  consumption  being  on  the  continent. 

3.  Radix  galanga  levis ;  galanga  leger,  Guibourt;  light  galangal  root. — This  variety,  according 
to  M.  Guibourt,  is  characterized  by  its  great  lightness  ;  its  weight  being  not  more  than  a  third  of 
that  of  the  previous  sort.  Its  epidermis  is  smooth  and  shining.  It  is,  perhaps,  the  root  of  Alpinia 
nutans  (Roscoe),  which  Dr.  Roxburgh4  states  is  odorous,  and  is  sometimes  brought  to  England 
for  galanga  major. 


1  Guibourt.  Hist.  Nat.  des  Drogues  simples,  t.  ii.  p.  200,  4erne  ed.  1849. 

2  TrommsdorrFs  Journal,  xxv.  2,  p.  3. 
4  Asiatic  Researches,  vol.  xi.  p.  318. 


3  Journ.  de  Pharm.  ix.  p.  25" 
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90.  Alpinia  alba,  Roscoe. 

(Seraina.) 

Hellenia  alba,  Willd.;    Heritiera   alba,  Retz.;    Languas   vulgare,  Keen 
Loureiro,  Fl.  Cochinch — The  latter  gives  Tsdo  quo  as  the  Cochinchina 
name,  and  Thao  qua  as  the  Chinese  name  of  the  plant. 

Specimens  of  this  fruit  are  in  the  Museum  d'Histoire  Naturelle  of 
Paris,  where  they  are  labelled  tsao-quo.  For  my  specimens,  I  am 
indebted  to  Professor  Guibourt,  who  calls  the  fruit  the  ovoid  China 
cardamom  (cardamome  ovoide  de  la  Chine). 

The  dried  fruit  is  about  the  size  and  shape  of  a  large  nutmeg:  it  is 
ovoid,  from  ten  to  fourteen  lines  long,  and  from  six  to  eight  lines 
broad,  rather  rigid,  striated  longitudinally,  yellowish-brown  with  a 
reddish  tint  [scarlet  when  recent,  Kanig].  Seeds  numerous,  very 
large,  pyramidal,  brown  externally,  flavour  and  odour  terebinthinate; 
albumen  white,  embryo  yellow. 

Grows  in  the  province  of  Yu-nan.  The  seeds  are  aromatic,  and 
are  used  by  the  natives  as  a  condiment.  They  are  said  to  be  useful 
in  intermittents.  Kosnig  terms  t^e  plant  galanga  alba,  and  says  it 
is  much  used  among  the  Malays. 


Amomum  medium, 

Fig.  260. 


Ovoid  China  Cardamom. 


91.  ELETTARIA  CARD  AMOMUM,  Maton.-THE  TRUE  OR 
OFFICINAL  CARDAMOM. 

Alpinia  Cardamoinum,  Roxb.  L. — Renealmia  Cardamomum,  Rose. — Amomum  Cardamomum,  D. 

Sex.  Syst.  Monandria,  Monogynia. 

(Semen,  L. — The  fruit  j   Cardamoms,  Ed. — The  seeds,  D.) 

History. — A  medicine,  called  Cardamom  (xapSduufnov),  is  mentioned  by  Hippo- 
crates,1 Theophrastus,2  and  Dioscorides,3  the  first  of  whom  employed  it  in  medicine. 
But  it  is  now  scarcely  possible  to  determine  what  substance  they  referred  to,  as 
their  notices  of  it  are  brief  and  imperfect;  though  I  believe  it  to  have  been  one  of 
the  fruits  which  we  call  cardamoms.  Pliny*  speaks  of  four  kinds  of  cardamoms, 
but  it  is  almost  impossible  to  ascertain  with  any  certainty  what  species  he  refers  to. 

Botany.  Gen.  Char. — The  same  as  that  of  Amomum,  but  the  tube  of  the  co- 
rolla filiform,  and  the  anther  naked  (Blume). 

Sp.  Char.— Leaves  lanceolate,  acuminate,  pubescent  above,  silky  beneath.  Spikes 
lax.     Scape  elongated,  horizontal.     Lip  indistinctly  three-lobed  (Blume). 

Rhizome  with  numerous  fleshy  fibres.  Stems  perennial,  erect,  smooth,  jointed, 
enveloped  in  the  spongy  sheaths  of  the  leaves;  from  six  to  nine  feet  high.  Leaves 
subsessile  on  their  sheaths,  entire;  length  from  one  to  two  feet.  Sheaths  slightly 
villous,  with  a  roundish  ligula  rising  above  the  mouth.  Scapes  several  (three  or 
four)  from  the  base  of  the  stems,  flexuose,  jointed,  branched,  one  to  two  feet  long. 
Branches  or  racemes  alternate,  one  from  each  joint  of  the  scape,  suberect,  two  or 
three  inches  long.  Bracts  solitary,  oblong,  smooth,  membranaceous,  striated,  sheath- 
ing, one  at  each  joint  of  the  scape.  Flowers  alternate,  short-stalked,  solitary  at 
each  joint  of  the  racemes,  opening  in  succession  as  the  racemes  lengthen.  Calyx 
funnel-shaped,  three-toothed  at  the  mouth,  about  three-quarters  of  an  inch  long, 
finely  striated,  permanent.  Tube  of  corolla  slender,  as  long  as  the  calyx ;  limb 
double,  exterior  of  three  oblong,  concave,  nearly  equal,  pale  greenish-white  divisions; 
inner  lip  obovate,  much  larger  than  the  exterior  divisions,  somewhat  curled  at  the 
margin,  with  the  apex  slightly  three-lobed,  marked  chiefly  in  the  centre  with  purple 
violet  stripes.  Filament  short,  erect;  anther  double  emarginate.  Ovary  oval 
smooth  ;  style,  slender,  stii/ma  funnel-shaped.      Capsule  oval,  somewhat  three-sided 


1  Pages  205,  5?2,  603,  651,  ed.  Foes. 
1  Lit),  i.  cap.  5. 


3  Hist.  Plant,  lib.  xi.  cap.  vii. 

4  Hist.  Nat.  lib.  xii.  cap.  xxix.  ed.  Valp. 
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size  of  a  small  nutmeg  [!],  three-celled,  three-valved.     Seeds  many,  angular  (Rox. 
bur^h). 

Hab — Mountainous  part  of  the  coast  of  Malabar. 

Production. — Cardamoms  are  produced  naturally  or  by  cultivation.  Between 
Travancore  and  Madura  they  grow  without  cultivation,1  and  also  at  certain  places 
in  the  hills  which  form  the  lower  part  of  the  Ghauts  in  Cadutinada  and  other 
northern  districts  of  Malayata.2  The  cardamoms  of  the  Wynaad,  which  are  es- 
teemed the  best,  are  cultivated :  the  spots  chosen  for  the  cardamom  farms  are 
called  Ela-Kandy,  and  are  either  level  or  gently  sloping  surfaces  on  the  highest 
range  of  the  Ghauts  after  passing  the  first  declivity  from  their  base.3  "  Before  the 
commencement  of  the  periodical  rains,  in  June,  the  cultivators  of  the  cardamom 
ascend  the  coldest  and  most  shady  sides  of  a  woody  mountain;  a  tree  of  uncommon 
size  and  weight  is  then  sought  after,  the  adjacent  spot  is  cleared  of  weeds,  and  the 
tree  felled  close  at  its  root.  The  earth,  shaken  and  loosened  by  the  force  of  the 
fallen  tree,  shoots  forth  young  cardamom  plants  in  about  a  month's  time."4 

The  quantity  of  cardamoms  brought  for  sale  at  Malabar  is  about  120,  or,  accord- 
ing to  another  account,  only  100  candies,  from  the  following  places  :s — 

Candies  o/640  lbs.  Candies  o/640  lbs. 

Coorg 40 30 

Wynaad 57 65 

Tamarachery 20 3 

Cadutinada  or  Cartinaad 3 2 

120  100 

The  cardamoms  of  the  Wynaad  are  shorter,  fuller  of  seed,  and  whiter,  than  those 
of  Malabar,  and  sell  for  100  rupees  a  candy  more.  Those  of  Coorg  have  fewer 
fine  grains,  but  they  have  also  fewer  black  or  light  ones.  The  cardamoms  of  Sersi 
(western  part  of  Soonda)  are  inferior  to  those  of  Coorg.8 

Description. — The  fruit  of  the  Elettaria  Cardamomum  constitutes  the  small, 
officinal  Malabar  cardamom  (cardamoms,  Ed. ;  cardamomum  minus,  Clusius,  Mat- 
thiolus,  Bontius,  Geoffroy,  Dale,  Geiger,  Th.  Martius,  and  Guibourt ;  cardamomum 
malabarense).  It  is  an  ovate  oblong,  obtusely  triangular  capsule,  from  three  to 
ten  lines  long,  rarely  exceeding  three  lines  in  breadth ;  coriaceous,  ribbed,  grayish 
or  brownish  yellow.  It  contains  many  angular  blackish  or  reddish-brown  rugose 
seeds  (cardamomum,  L. ;  cardamomum  excorticatum,  Offic),  which  are  white 
internally,  have  a  pleasant  aromatic  odour,  and  a  warm,  aromatic,  agreeable  taste.7 
100  parts  of  the  fruit  yield  74  parts  of  seeds  and  26  parts  of  pericarpial  coats.8 

Three  varieties  of  Malabar  cardamoms  are  distin- 
Fig.  261.    Fig.  262.    Fig.  263.      guished  in   commerce ;  viz.  shorts,  short-longs,  and 

long-longs.     The  two  latter  differ  from  each  other  in 
size  merely. 

a.  Shorts.  Malabar  cardamoms,  properly  so  called;  Petit 
cardamome  (Guibourt)  ;  ?  Wynaad  cardamom  (Hamilton); 
Prima  species  Elettari  plane  rotunda  et  albicans  (Rheede).9— 
From  three  to  six  lines  lon«,  and  from  two  to  three  lines 
broad  ;  more  coarsely  ribbed,  and  of  a  browner  colour,  than 
the  other  varieties.    This  is  the  most  esteemed  variety. 

"  8-  Short-longs.      Secunda   species  Elettari   oblongior  ted 

Malabar  Cardamoms.  vUlor  (Rheede).— Differs  from  the  third  variety  in  being  some- 

Fi-*  261.    Shorts.  what  shorter  and  less  acuminate. 

Fig!  262.    Short-longs.  y-  Long-longs.     Moyen  cardamome  (Guib.)  :   Terlia  tptda 

Fig.  263.    Long-longs.  Elettari  vilissima  et  plane  acuminata  (Rheede). — From  seven 

lines  to  an  inch  long,  and  from  two  to  three  lines  broad: 


1  Hamilton  [Buchanan],  Journey  through  Mysore,  Canara.  and  Malabar,  vol.  ii.  p.  336. 
a  Hamilton,  op.  eit.,  vol.  ii.  p   510.  3  White,  Trans,  of  Lin.  Soc.  vol.  X.  p.  237. 

4  Capt.  Dickson,  in  Roxburgh's  Fl.  Indira.  s  Hamilton,  op.  eit. .vol.  ii.  p.  538. 

6  Hamilton,  op.  eit.,  vol.  ii.  p.  538,  and  vol.  iii.  p.  228. 

1  For  some  drawings  of  the  minute  structure  of  the  seeds,  vide  BischofTs  Handb.  d.  botanik   Termini- 
tab.  xliii.  Figs.  1870  and  1951. 
••Th.  Martius,  Pharmakogn.  »  Rheede,  pars  xi.  tab.  4,  5,  and  6. 
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elongated,  somewhat  acuminate.  This,  as  well  as  the  last  variety,  is  paler  and  more  finely 
ribbed  than  var.  a.  shorts.  The  seeds  also  are  frequently  paler  (in  some  cases  resembling  those 
of  the  Ceylon  cardamom)  and  more  shrivelled. 

The  three  sorts  are  brought  from  Bombay  in  chests.  The  shorts  are  usually  the  dearest,  and 
fetch  from  3d.  to  6d.  per  lb.  more  than  the  longs.  The  long-longs  are  seldom  brought  over. 
From  Madras,  only  long  cardamoms  (usually  short-longs,  rarely  long-longs)  are  brought:  they 
are  generally  packed  in  bags,  and  are  lighter  by  weight  than  the  Bombay  sort, and  usually  fetch 
3d.  per  lb.  less  than  the  latter. 

Composition. — The  small  cardamom  was  analyzed  by  Trommsdorff  in  1834.1 
He  obtained  the  following  results:  Essential  oil  4. 6,  fi zed  oil  10.4,  a  salt  of  potash 
(malate  ?)  combined  with  a  colour in<j  matter  2.5,  fecula  3.0,  nitrogenous  mucilage 
with  phosphate  of  lime  1.8,  yellow  colouring  matter  0.4,  and  icoody  fibre  77.3. 

1.  Volatile  or  Essential  Oil  of  Cardamom. — Is  obtained  from  the  seeds  by  distilling  them 
witli  water.  50  lbs.  of  good  short  Malabar  cardamoms  yielded,  at  one  operation,  about  fjviss 
of  oil  for  every  lb.  of  fruit.2  It  is  colourless,  has  an  agreeable  odour,  and  a  strong,  aromatic, 
burning  taste.  Its  sp.  gr.  is  0.943.  It  is  very  soluble  in  alcohol,  ether,  oils  (both  fixed  and 
volatile),  and  acetic  acid.  It  is  insoluble  in  potash-ley.  By  keeping,  it  becomes  yellow,  viscid, 
and  loses  its  peculiar  taste  and  smell.  It  then  detonates  with  iodine,  and  takes  fire  when  placed 
in  contact  with  concentrated  nitric  acid.  On  this  oil  depend  the  odour,  flavour,  and  aromatic 
qualities  of  the  seeds.     Its  composition  is  analogous  to  that  of  oil  of  turpentine,  being  C,0H8. 

2.  Fixed  Oil  of  Cardamom. — Is  insoluble  in  alcohol,  ether,  and  the  oils,  both  fixed  and  vola- 
tile.    Nitric  acid,  assisted  by  heat,  reddens  it.     It  has  some  analogy  to  castor  oil. 

3.  Starch. — Schleiden  says  that  in  these  seeds  he  has  discovered  amorphous  paste-like  starch 
in  the  cells. 

Physiological  Effects. — The  effects  of  cardamoms  are  those  of  a  very  agree- 
able and  grateful  aromatic,  devoid  of  all  acridity. 

Uses. — Cardamoms  are  employed  partly  on  account  of  their  flavour,  and  partly 
for  their  cordial  and  stimulant  properties.  They  are  rarely  administered  alone,  but 
generally  either  as  adjuvants  or  correctives  of  other  medicines,  especially  of  stimu- 
lants, tonics,  and  purgatives. 

Administration. — Though  cardamoms  enter  into  a  considerable  number  of 
pharmaceutical  compounds,  only  two  preparations  derive  their  names  from  these 
seeds.     They  are  the  following  : — 

1.  TINCT1IRA  CARDAMOMI,  E.  [U.  B.]j  Tincture  of  Cardamoms.— (Caxdamon  seeds, 
bruised,  ^ivss  [siv,  II.  S."]}  Proof  Spirit  Oij  [Diluted  Alcohol,  U.  S.].  Macerate 
for  seven  days  [fourteen,  U.  $.],  and  strain.  "  This  tincture  may  be  better  prepared 
by  the  process  of  percolation  in  the  same  way  with  the  tincture  of  capsicum,,  the 
seeds  being  first  ground  in  a  coffee-mill,"  E.) — This  compound  is  agreeably  aromatic. 
It  is  used  as  an  adjunct  to  cordial,  tonic,  and  purgative  mixtures.     Dose  f3j  to  f3ij. 

2.  TINCTURA  CARDAMOMI  COMPOSITA,  L.  E.  D.  [U.S.];  Compound  Tincture  of 
Cardamoms. — (Cardamom  seeds  bruised,  Caraway  seeds  bruised,  of  each  3iiss 
[Jsb,  D.~\)  Cochineal,  powdered,  3ijss  [3ij,  I).,  3j,  E.] ;  Cinnamon,  bruised,  £v 
[Sjj  -D-JJ  Raisins  [stoned]  ^v  [J7.]j  Proof  Spirit  Oij  [Oiij,  Z>.].  Macerate 
for  seven  [fourteen,  D.~\  days,  and  filter.  "This  tincture  may  also  be  prepared  by 
the  method  of  percolation,  if  the  solid  materials  be  first  beat  together,  moistened 
with  a  little  spirit,  and  left  thus  for  twelve  hours  before  being  put  into  the  perco- 
lator," Ed.  The  Dublin  College  omits  the  cochineal  and  raisins.  [Take  of  Carda- 
mon,  bruised,  six  drachms;  Caraway,  bruised,  two  drachms;  Cinnamon,  bruised, 
five  drachms ;  Kaisins,  deprived  of  their  seeds,  five  ounces ;  Cochineal,  bruised,  a 
drachm;  Diluted  Alcohol  two  pints  and  a  half.     Macerate  for  fourteen  days,  ex- 

nid  filter  through  paper,  U.  S.~\) — This  tincture  is  used  for  the  same  purposes 
and  in  the  same  doses  as  the  former  preparation,  over  "which  it  has  the  advantage 
of  a  more  agreeable  flavour.  Moreover,  its  colour  often  renders  it  useful  in  pre- 
scribing. 


•  Journ.  de  Chim.  Mid.  t.  i.  p.  196,  2nde  Sfer.  ■  Private  information. 
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92.  ELETTARIA  MAJOR,  Smith.— THE   GREATER  OR 
CEYLON  ELETTARIA. 

Alpinia  Granum  Paradisi,  Moon. 
(Fructus  ;  Ceylon  Cardamom,  offic.) 

History. — The  fruit  of  this  plant  was  known  to  Clusius,1  who  has  noticed  and 
figured  it  under  the  name  of  the  Cardamomum  majus  vulgare.' 

Botany. — The  flower  has  not  yet  been  described,  but  the  other  parts  of  the  plant 
are  so  similar  to  the  corresponding  parts  of  Elettaria  Cardamomum,  that  I  have 
felt  no  difficulty  in  referring  this  plant  to  the  genus  Elettaria.  Sir  James  Edward 
Smith,3  who  was  acquainted  with  the  fruit  only,  observes,  "  we  are  persuaded  they 
must  belong  to  the  same  genus  as  the  Malabar  Cardamom." 

Gen.  Char.— See  Elettaria  Cardamomum,  p.  1142. 

Sp.  Char. —  Capsule  lanceolate  oblong,  acutely  triangular,  with  flat  sides.  Calyx 
three-lobed  (Smith). 

Rhizome  with  numerous  fibres.  Stem  erect,  smooth,  enveloped  by  leaf  sheaths.  Leaves  sessile 
on  their  sheaths,  silky  beneath,  acuminate  ;  the  shorter  ones  lanceolate,  the  larger  ones  oblong-lan- 

ceolate;  breadth  2  to  3  inches,  length  not  exceeding 
Fig.  264.  15$  inches.   Sheaths  about  half  the  length  of  the  leaves, 

with  a  roundish  ligula.  Scape  from  the  upper  part  of 
the  rhizome,  flexuose,  jointed,  9  inches  long,  branched; 
the  branches  alternate,  one  from  each  joint  of  the 
scape,  sub-erect,  half  an  inch  long,  supporting  two  or 
three  pedicels  of  about  3-10ths  of  an  inch.  Bracti 
solitary,  sheathing  at  each  joint  of  the  scape,  wither- 
ed; partial  ones,  solitary,  ovate,  acute.  Flowers  not 
present.  Capsules  one  or  two  on  each  branch  of  the 
scape,  with  the  permanent  calyx  attached  to  them; 
their  characters  are  described  in  the  text. 

The  plant  from  which  the  above  description  has 
been  drawn  formed  part  of  a  collection  made  for  me 
in  Ceylon,  by  my  much  lamented  friend  and  pupil, 
the  late  Mr.  Frederick  Saner,  Assistant-Surgeon  in 
Her  Majesty's  01st  regiment.  He  received  it  from 
Mr.  Lear,  Acting  Superintendent  of  the  Royal  Botanic 
Gardens  in  Ceylon,  whose  letter,  describing  it  a» 
"  Alpinia  [Amomiim]  Granum  paradisi,"  I  have  in 
my  possession.  I  presume,  therefore,  that  it  is  the 
plant  which  Mr.  Moon,4  the  former  Superintendent 
of  the  Gardens,  has  described  under  the  same  name. 
The  following  facts  favour  this  conclusion  : — 

1.  Mr.  Moon  states  that  its  Singalese  name  is  En- 
sal,a  term  which  both  Hermann5  and  Burmann'gave 
as  the  native  name,  for  cardamon. 

2.  Mr.  Moon  states  that  it  is  cultivated  at  Candy. 
If  the  real  grain  of  paradise  plant  were  cultivated  in 

Elettaria  major.  Ceylon,  it  would   be   somewhat  remarkable  that  itf 

seeds  are  never  exported.  Now,  I  have  carefully 
examined  the  list  of  exports  from  that  island  for  several  years,  but  the  word  grain  of  paradise 
never  once  occurs;  and  all  the  seeds  imported  into  England  under  that  name,  I  find,  by  the 
Custom-House  returns,  come  from  the  western  coast  of  Africa.  On  the  other  hand,  the  Ceylon 
cardamom  comes,  as  its  name  indicates,  from  that  island. 

It  is  probable,  I  think,  that  the  plant  which  yields  the  grains  of  paradise  of  European  com- 
merce does  not  grow  in  the  East;  and  that  writers  who  have  staled  otherwise  have  confounded 
it  with  the  plant  yielding  Ceylon  cardamom.     But  the   term  "  grains  of  paradise"  is  so  truly 

1  Exoticorum,  lib.  i.  pp.  186  and  187. 

*  For  further  details  respecting  the  history  of  this  cardamom,  the  reader  is  referred  to  a  paper  by  the 
author,  in  the  Pharmaceutical  Journal,  vol.  ii.  p.  384,  1842. 

3  Rees's  Cycloprsdia,  vol.  xxxix.  art.  Elettaria. 

4  A  Catalogue  of  the  Indigenous  and  Exotic  Plants  growing  in  Ceylon,  Colombo,  1824. 
'  Musmum  Zeylanicum,  p.  66,  Ed.  2nda,  Lugd.  Bat.  1726. 

'  Thesaurus  Zeylanicus,  p.  54,  Amstelsed.  1737. 
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oriental  in  its  character,  that  I  suspect  it  was  first  applied  to  Ceylon  cardamoms — a  supposition 
rendered  probable  by  the  much  more  agreeable  flavour  of  the  latter  seeds,  as  well  as  by  the 
observation  of  Dale,1  that  grains  of  paradise  were  often  substituted  for  the  Ceylon  cardamom.2 

Hab.— Cultivated  at  Candy. 

Commerce. — Bertolacci3  says  that  the  Ceylon  cardamom  is  collected  chiefly  in 
the  Candian  territory,  and  that  he  was  informed  it  is  not  indigenous,  but  was  intro- 
duced by  the  Dutch.  The  quantity  exported  from 
1806  to  1813  inclusive  varied  from  4  £  to  18  can- 
dies annually.  Percival4  states  that  cardamoms 
grow  in  the  south-east  part  of  Ceylon,  particularly 
in  the  neighbourhood  of  Matura.  I  am  informed 
that  occasionally  Ceylon  cardamoms  come  from 
Quillon. 

Description. — The  Ceylon  cardamom,  or,  as  it 
is  sometimes  termed  in  English  commerce,  the  wild 
cardamom  (cardamomum  zeylanicum ;  cardamo- 
mum  medium,  Matth.  and  Geoffr. ;  cardamomum 
maju8,  Bont.  and  Dale;  cardamomum  ma  jus  vul- 
!!«r<',  Clusius;  cardamomum  majus  officinarum,  C. 
Bauhin ;  cardamomum  lonyum,  Th.  Martius  and 
Geiger;  grande  cardamome,  Guib.),  is  a  lanceolate- 
oblong  capsule,  acutely  triangular,  more  or  less 
curved  with  flat  and  ribbed  sides,  about  an  inch  and 
a  half  long  and  one-third  of  an  inch  broad.  At  one 
extremity  we  frequently  find  the  long,  cylindrical, 
permanent,  three-lobed  calyx ;  at  the  other,  the  fruit- 
stalk,  which  is  sometimes  branched.  The  pericarp 
is  coriaceous,  tough,  brownish  or  yellowish  ash-co- 
loured, three-celled.  The  seeds  are  angular,  rugged, 
have  a  yellowish-red  tinge,  a  fragrant  and  aromatic 
but  peculiar  odour,  and  a  spicy  flavour.  The  long 
diameter  of  the  vitellus  is  parallel  to  that  of  the  em- 
bryo. Th.  Martius5  says  that  100  parts  of  these 
fruits  yield  71  parts  of  seeds,  and  29  parts  of  pericarpial  coats. 

Composition,  Effects,  and  Uses. — Ceylon  cardamoms  have  not  been  analyzed. 
Their  constituents,  as  well  as  their  effects  and  uses,  are  doubtless  analogous  to  those 
of  the  Malabar  cardamom.  Their  commercial  value  is  about  one-third  that  of  the 
latter.     They  are  chiefly  used  on  the  Continent. 


Ceylon  Cardamoms. 

a  a.  The  dried  capsules  of  commerce. 
b,  Transverse  section  of  a  capsule, 
c  c,  Seeds. 
d,  Magnified  view  of  a  s-ction  of  a 
seed,  to  show  the  embryo  seat- 
ed in  vitellus  (Lindley). 


Order  XVIII.    ORCHIDEiE,  R.  Brown.— ORCHIDS. 

Orchides,  Jussieu. — Orchidace.e,  Lindley. 

Characters — Flowers  irregular,  gynandrons.  Perianth  adherent  (superior),  coloured,  or 
rarely  herbaceous;  its  parts  arranged  in  2  rows.  Column  consisting  of  the  stamens  and  style 
consolidated  into  a  central  Iwdy.  Stamens  3,  the  central  only  being  perfect,  except  in  Cypripe- 
diiirii,  where  the  central  is  abortive  and  the  two  lateral  perfect;  pollen  powdery,  or  cohering  in 
waxy  masses.  Ovary  adherent  (inferior),  1-celled,  composed  of  6  carpels,  of  which  3  have 
parietal  placenta';  stigmai  usually  confluent  in  a  mucous  disk.  Capsule  membranous  or  coria- 
n  oiis,  rarely  fleshy.  Seeds  innumerable,  without  albumen  ;  embryo  solid.  Roots  fasciculated  and 
fibrous,  sometimes  with  fleshy  tubercles.  Leaves  never  lobed;  their  veins  usually  parallel,  very 
rarely  somewhat  reticulated.     Stem  sometimes  swollen  and  jointed,  forming  pseudo-bulbs. 

Properties. — See  Salep  and  Vanilla. 


1  Phnrmnrolouit,  p.  25'2,  3tin  ed.  Lond.  1737. 

a  It  would  nppenr,  however,  flint  the  term  Grain  of  Paradise  is  also  applied,  in  Oevlon,  to  Alpinia 
Allugkas.    (See  Jtiiriii.iiin'K  TktMunu,  p.  &t ;  and  Sir  J.  E.  Smith,  in  Rees's  Cyclopedia,  vol.  xxxix.  art 
til.) 
'  Agricultural,  Commrrrial,  and  Financial  Interests  of  Ceylon,  p.  157,  1817. 
4  Account  of  Ceylon,  1805.  »  Pharmakognosie. 
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93.  Orchis,  Linn. 

Sex.  Syst.    Gynandria,  Monandria. 
(Radix;  Salep.) 

The  term  salep1  (radix  salep)  is  applied  to  the  prepared  tubercles  of  several  orchitleous  plants. 

1.  Oriental  Salep. — This  is  usually  imported  from  the  Levant,  and  is  said  to  be  the  pro- 
duce of  Turkey,  Natolia,  and  Persia.  It  consists  of  small  ovoid  tubercles,  frequently  strung  on 
a  cord.  In  1825-0,  salep  of  the  value  of  35,000  francs  was  imported  into  France  from  Persia.2 
Salep  is  the  produce,  probably,  of  different  species  of  Orchis.  Fraas3  states  that  the  o-oX^  or 
ffaXiTTi  of  Greece  is  collected  from  O.  Morio.  and  also  from  O.  mascula,  coriophora,  and  undulati- 
folia.  Dr.  Royle  thinks  that  the  salep  of  Cashmere  is  obtained  from  a  species  of  Euhpkia. 
Caventou4  states  that  the  constituents  of  salep  are  gum  (which  does  not  become  coloured  by 
iodine),  much  bassorin,  a  little  starch,  common  salt,  and  phosphate  of  lime.  Others,  however, 
have  found  an  abundance  of  starch  in  salep  ;5  and  it  is  probable,  therefore,  that  the  quantity 
varies  at  different  seasons,  and  is  most  abundant  before  the  tubercle  is  exhausted  by  the  nutri- 
tion of  the  stem.6 

2.  Indigenous  Salep. — That  prepared  from  Orchis  mascula  is  most  valued;  but  the  roots  of 
some  of  the  palmated  sorts,  as  Orchis  latifolia,  are  found  to  answer  almost  equally  well.  Geof- 
frey,' Retzius,8  and  Moult9  have  each  pointed  out  the  method  of  preparing  it.  The  latter  directs 
the  roots  to  be  washed  and  the  brown  skin  removed  by  a  brush  or  by  dipping  the  root  in  hot 
water  and  rubbing  it  with  a  coarse  linen  cloth.  The  roots  are  then  put  on  a  tin  plate  and 
placed  in  an  oven  heated  to  the  usual  degree  for  six  or  ten  minutes,  in  which  time  they  will 
have  lost  their  milky  whiteness  and  acquired  a  transparency  like  horn.  They  are  then  removed 
and  allowed  to  dry  and  harden  in  the  air. 

The  fresh  roots  of  the  orchis  contain  a  peculiar  odorous  principle  (which  is  almost  entirely 
dissipated  by  drying),  starch,  mucilaginous  matter,  a  small  quantity  of  bitter  extractive,  ligneous 
matter,  salts,  and  water. 

Salep  possesses  the  dietetical  properties  of  the  starchy  and  mucilaginous  substances  (see  ante, 
vol.  i.  p.  117).  Its  medicinal  properties  are  those  of  an  emollient  and  demulcent.  It  was 
formerly  in  repute  as  an  aphrodisiac  and  restorative,  and  as  a  preventive  of  miscarriage,10  but 
it  has  no  claim  to  these  powers.  The  notion  of  its  aphrodisiac  properties  seems  to  have  been 
founded  on  the  doctrine  of  signatures. 

Indigenous  salep  was  recommended  by  Dr.  Thomas  Percival"  as  a  wholesome  article  of 
food  ;  and  in  a  medicinal  point  of  view  as  a  restorative,  emollient,  and  demulcent. 

Mucilage  of  salep  (mucilago  radicis  salep  ;  decoclum  salep)  is  prepared,  according  to  the  Ham- 
burg Codex,  with  5  grains  of  powdered  salep  and  §j  of  distilled  water.  Dissolve  by  boiling 
and  constantly  stirring,  and  strain. 

94.  Vanilla,  Swartz. 

Sex.  Syst.  Gynandria,  Monandria. 
(Fructus.) 

History. — Vanilla  (so-called  from  vainilla  or  baynilla,  the  diminutive  of  vaina  or  bayna,  a 
sheath  or  pod)  is  said12  to  have  been  brought  to  the  Continent,  as  a  perfume,  about  the  year 
1510.  It  could  not,  however,  have  obtained  much  attention  ;  for  Clusius,13  who  received  it  from 
England  in  1602,  confesses  that  he  had  not  seen  it  before;  and  he  calls  it  lobus  oblongus  aroma- 
ticus.  Hernandez14  describes  the  vanilla  plant  under  the  name  of  tlilxochitl  or  aracus  arornaticut. 
The  pods  were  afterwards  denominated  bemanelles  quasi  benzionelles,  on  account  of  their  benzoin- 
like odour.15 

Botant.  Gen.  Char. — Fruit  a  long  pulpy  pod,  with  round  seeds  not  inclosed  in  a  loose 
membrane.     (Lindley.) 

1  The  term  saloop  is  sometimes  applied  to  sassafras  tea. 

2  Chevalier,  Journ.  de  Pharm.  xv.  536,  1829.  *  Synopsis  Plant.  Fl.  Classics,  p.  279,  IMS. 
4  Ann.  Chim.  Phys.  xxxi.  345. 

»  Journ.  de  Pharm.  xii.  201,  1826;  Pfaff,  Syst.  d.  Mat.  Med.  i.  131 ;  vi.  90. 

6  Raspail,  Chimie  Organique.  i  Hist,  de  PAcad.  Royale  des  Sciences,  1740. 

8  Swedish  Transactions,  1701.  9  Phil.  Trans,  vol.  lix. 

10  Some  Observations  made  upon  the  Root  called  Serapias  or  Salep,  imported  from  Turkey,  shoving  i" 
admirable  Virtues  in  preventing  Women's  Miscarriages,  written  by  a  Doctor  of  Physick  in  the  Countrey 
to  his  Friend  in  London,  1694. 

11  On  the  Preparation,  Culture,  and  Use  of  the  Orchis  Root  (in  the  Essays,  Medical  and  Experimtntal, 
1773). 

12  Morren,  Annals  of  Natural  History,  vol.  iii.  p.  1,  1839. 

13  Exotic    hi),  iii.  cap.  xviii.  p.  72,  1605. 

"  Rerum  Medic.  Nova  Hisp.  Thesaurus,  p.  38,  Romae,  1651. 
ls  Mentzelius,  Index  Notnin.  Plant.  Berol.  1682. 
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Species. — Although,  until  recently,  most  authors  have  ascribed  the  vanilla  of  commerce  to 
the  V.  aromatica  of  Swartz  ;  yet  the  assertion  rested  upon  no  certain  or  known  fact,  but  chiefly 
upon  the  belief  that  V.  planifolia  bore  no  odoriferous  fruit.1  Morren,2  however,  by  artificial 
impregnation,  obtained  fruit  from  the  V.  planifolia,  which,  in  fragrance  and  other  qualities,  vied 
with  the  best  vanilla  of  commerce;  and  it  is  probable,  therefore,  that  this  species  yields  part  at 
least  of  the  best  or  Mexican  vanilla. 

But  Schiede3  states  that  there  are  four  forms  of  Vanilla  in  Mexico,  which  he  calls  respectively 
V.  sativa,  V.  sylvestris,  V.  pompona,  and  V.  inodora;*  the  first  two  of  which  he  thinks  have  been 
confounded  under  the  name  of  V.  planifolia.  He  did  not,  however,  see  the  flowers  of  any  of 
these  species ;  and,  therefore,  it  is  impossible  to  characterize  them.  He  likewise  mentions  a 
baynilla  de  mono  or  monkey  vanilla,  which  he  did  not  examine:  and  also  a  baynilla  mestiza  or 
hybrid  vanilla,  a  fruit  intermediate  between  that  of  V.  sativa  and  V.  sylvestris. 

But  although  the  best  vanilla  comes  from  Mexico,  there  are  other  sorts  which  are  the  produce 
of  other  parts  of  tropical  America,  and  which  are  certainly  not  the  produce  of  V.  planifolia  ; 
I  shall,  therefore,  also  notice  such  other  species  as  probably  contribute  some  of  the  vanilla  of 
commerce. 

1.  V.  planifolia,  Andrews,  Bot.  Rep.  t.  538. — Fruit  very  long,  cylindrical,  and  very  frag- 
rant.— West  Indies  (Aiton),  Mexico  (?),  and  Guatemala  (?). — Probably  yields  the  best  Mexican 
Vanilla. — Schiede's  V.  saliva  and  V.  sylvestris  are  perhaps  referable  to  this  species : — 

a.  V.  sativa,  Schiede  ;  Baynilla  mansa  or  cultivated  vanilla  of  the  Mexicans.  Leaves  oblong, 
succulent,  the  floral  ones  very  small;  fruits  without  furrows. — Grows  wild;  and  is  also 
cultivated  in  Papantla,  Misantla,  Nautla,  and  Colipa. — Yields  the  finest  sort  of  Vanilla. 
This,  probably,  is  the  La  Corriente  or  Current  Vanilla  of  Desvaux.5 

&.  V.  sylvestris,  Schiede  ;  Baynilla  cimarrona  or  wild  vanilla  of  the  Mexicans.  Leaves  oblong- 
lanceolate,  succulent,  the  floral  ones  very  small;  fruits  with  two  furrows. — Grows  in 
Papantla,  Nautla,  and  Colipa. — Its  fruit  is  collected  in  Papantla,  and  mixed  with  that  of 
the  preceding  sort. — According  to  the  information  furnished  to  Desvaux,  this  form  is  the 
same  species  as  the  preceding;  but,  growing  wild  in  the  woods,  and  deprived  of  the 
solar  rays,  it  yields  a  smaller  fruit. 

2.  V.  aromatica,  Swartz,  in  Act.  Upsal.  vi.  66. — Fruit  cylindrical,  very  long. — South  Ame- 
rica: Brazil. — Said  by  Martius  to  yield  the  true  vanilla  (vera  siliqua  vanilla). 

3.  V.  ouianensis,  Splitberger,  Ann.  Scien.  Nat.,  2de  S*Sr.  t.  xv.  Bot.  p.  279,  1841. — Fruit 
fragrant,  6-8  inches  long,  three-edged,  straight  or  somewhat  falcate;  sides  11-15  lines  broad,  one 
somewhat  convex,  two  flatfish,  angles  obtuse. — Surinam.  Probably  yields  La  Guayra  vanilla, 
and  the  large  vanilla  (vanille  grosse)  of  Guiana. 

4.  V.  PALMAnuM,  Lindley,  Gen.  and  Sp.  of  Orchid.  Plants,  p.  437;  Splitberger,  Ann.  Scien. 
Nat.,  2de  Ser.  t.  xv.  p.  283. — Fruit  fleshy,  2  inches  long  and  £  an  inch  diameter,  cylindrical,  or 
slightly  three-faced,  obtuse  at  the  extremities,  bivalved. — Babia.  Yields  a  vanilla  inferior  in 
fragrance  to  the  preceding. 

5.  V.  pompona,  Schiede;  Baynilla  pompona  or  large  vanilla  of  the  Mexicans. — Fruit  with  two 
furrows,  rich  in  volatile  oil,  with  an  agreeable  odour,  yet  will  not  dry,  but  always  remains  soft, 
and  cannot  be  transmitted  to  Europe  as  an  article  of  commerce.  Humboldt6  says  that  it  has 
scarcely  any  sale  on  account  of  its  odour.  Desvaux  observes  that  it  is  certainly  the  vanilla 
called  by  some  authors  bova  (vanilla  bouffie,  tumid  or  swollen  vanilla),  and  which  is  found  in 
French  commerce  under  the  name  of  vanillon. 

Curing. — The  preparation  or  curing  of  vanilla  varies  probably  in  different  places.  At 
Misantla  the  fruits  are  sun-dried,  and  afterwards  sweated  in  blankets;  or,  when  the  weather 
is  unfavourable,  they  are  dried  by  artificial  heat.7  In  some  places  they  are  dipped  in  boiling 
water,  then  suspended  in  the  sun  to  dry,  and  afterwards  oiled.8  These  different  processes  have 
for  their  object  not  merely  the  preservation  of  the  fruits,  but  the  development  and  preservation 
of  their  odour,  which  is  supposed  to  be  effected  by  a  kind  of  fermentation;  for  in  the  fresh 
state,  Aubletsays,  they  have  no  aroma.  The  seat  of  the  odour  has  been  variously  stated  to  be 
in  the  seeds,  the  pulp,  and  the  fruit  coats:  probably  all  these  parts  possess  it  in  different 
degrees. 


1  Plumier,  who  puhlinlied  n  figure  of  V.  aromatica,  expressly  states  in  his  MS.,  published  by  Geoffroy 
(Tract,  d.  Mat,  Mid.  t.  ii.  p.  •')(>:!.  17-11),  that  Ins  plant  differs  from  the  Mexican  species  in  being  inodorous. 
4  Annals  of  Natural  History,  vol.  iii.  p.  1,  1S39. 

3  Schleohtendal'l  l.imura.  lid.  iv.  S.573,  Oct.  1829;  also,  Pharmaceutisch.es  Central  Blatt fur  1S30.  S.46. 

4  I  .  i  n  ml  inn.  the  baynilla  dt  puerto  or  hog  vanilla  of  the  Mexicans,  is,  Schiede  states,  a  distinct  species 
bot,  being  deficient  In  volatile  oil,  is  not  used.  Desvaux  says  that  in  drying  it  gives  out  a  disagreeable 
odour,  and  from  this  has  obtained  the  name  of  "  hog"  vanilla. 

!  Ann.  Seitnetl  Nat.  8me  Ser.  Botanique,  t.  vi.  p,  119,  1846. — Desvaux  says  there  are  two  varieties  of 
l.n  Com,  ni,  ,  on.-  of  which  is  well  filled  with  seeds  and  pulp,  and  hasa  fine  skin— this  is  the  most  esteemed  ■ 
the  Other,  or  Cutruda  (leathery),  has  a  thick  skin,  and,  though  inferior,  is  legitimate  in  commerce  :  it  is 
the  l.rc ,  /,»</,  or  !.,(;  of  gome  pnrts  of  South  America. 

•  Political  Essay  on  the  Kingdom  of  Xcw  Spain,  translated  by  J.  Black,  vol.  iii.  p.  26,  1822. 

1  Desvaux,  op.  supra  cit. 

'  Aublet,  Hut.  des  Pinnies  de  la  Guiane  Francoise,  t.  ii.  1775. 
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Description. — The  dried  fragrant  fruits  of  several  species  of  vanilla  constitute  the  vanilla 
or  vanilloes  of  the  shops  (fruclus  vel  capsula  vanilla ;  silupia  vaniglia  vel  banigiia). 

Four  sorts  are  known  in  the  English  market;  viz.,  the  Mexican  or  Vera  Cruz,  the  Honduras, 
the  La  Guayra,  and  the  Brazilian  or  Bahia.     A  fifth  sort  I  have  received  by  private  hand. 

1.  Mexican  or  Vera  Cruz  Vanilla. — Imported  from  Vera  Cruz,  tied  in  bundles  of  50  po<)« 
weighing,  when  of  good  quality,  about  9^  or  10  oz.  The  heavier  the  bundle,  the  better  the' 
quality  and  the  greater  the  value  per  lb.  The  bundles  come  packed  in  tin  cases,  each  boldiot 
60  bundles.     I  have  met  with  two  varieties: — 

a.  Finest  Mexican  Vanilla. — This  consists  of  pods  which  are  7  or  8  inches  long,  $  of  an  inch 
wide,  tapering  at  the  extremities,  and  curved  at  the  base.     They  are  longitudinally  wrinkleil 
soft,  clammy,  and  dark  brown.     Their  odour  is  very  fragrant,  resembling,  but  being  more  deli, 
cions  than,  that  of  balsam  of  Peru.     By  keeping  they  become  coaled  with  brilliant 
crystals,  and  are  then  called  crystallized  vanilla. 

B.  Second  Mexican  Vanilla. — The  pods  of  this  sort  are  shorter  (being  about  5  inches  lone) 
narrower,  drier,  paler,  and  less  odorous  than  the  preceding,  with  only  a  few  isolated  or  do 
crystals  on  them.     In  other  respects  this  sort  agrees  with  the  preceding. 

Desvaux  states  that  in  Mexico  five  legitimate  sorts  of  vanilla  are  distinguished:  viz  the 
primiera  (the  grande  fina  of  Humboldt),  or  the  finest;  chica-fina  (the  mancuerna  of  Humboldt), 
or  small  fine;  sacale,  or  middlings;  resacate,  or  middling  middlings ;  and  basura,  or  the 
sweepings. 

The  puerca  and  pompona  are  not  considered  to  be  legitimate  sorts. 

Bourbon  Vanilla,  according  to  Bouchardat,1  differs  from  Mexican  vanilla  only  in  being  some- 
what smaller,  redder,  less  brown,  drier,  and  less  unctuous. 

2.  Honduras  Vanilla.—  Imported  from  Honduras.  Its  value  is  from  2s.  to  4s.  per  lb.  The 
fruits  are  cylindrical,  or  slightly  flattened,  3£  or  four  inches  long,  £d  or  fths  of  an  inch  in  dia- 
meter, longitudinally  wrinkled,  brown,  and  dry.  Their  odour  is  vanilla-like,  but  feeble,  and 
not  of  that  fragrant  kind  which  characterizes  the  best  vanilla. 

3.  La  Guayra  Vanilla. — Imported  from  La  Guayra,  in  Venezuela,  in  various  packages 
(mostly  tins  in  cases).  It  is  an  inferior  sort,  chiefly  used  by  perfumers,  and  fetches  from  2s.  to 
4s.  per  lb. 

The  fruits  are  large  flattened,  or  somewhat  plano-convex,  or  obscurely  triangulated  pods,  from  5 
to  7  inches  long.  £  to  I  of  an  inch  wide,  somewhat  narrowed  at  the  extremities,  a  little  twisted 
or  curled,  longitudinally  wrinkled,  here  and  there  presenting  a  somewhat  blistered  appearance, 
brown,  with  a  peculiar  (sweetish  fruity)  vanilla  odour.  On  the  flattened  side,  at  each  edge, is 
a  more  or  less  distinct  welt-like  suture. 

In  the  Museum  of  the  Pharmaceutical  Society  are  two  pods,  probably  of  the  same  sort,  re- 
ceived from  Mr.  Stutchbery,  of  Demerara.  They  are,  however,  1$  inches  long,  more  distinctly 
triangular,  blackish  externally,  and  appear  as  if  oiled.  They  were  sent  along  with  a  pod  of 
what  I  believe  to  be  V  guianensis,  preserved  wet. 

La  Guayra  Vanilla  is  probably  the  produce  of  V  guianensis  of  Splitberger.  It  is  perhaps 
the  large  vanilla  (vanille  grosse)  of  Aublet;  and  is  said  by  Dr.  T.  W.  C.  Martius  to  be  sometimes 
met  with  tinder  the  name  of  vanillon. 

4.  Brazilian  or  Bahia  Vanilla. — This  consists  of  pods  of  about  7^  inches  long  and  %  of  an  inch 
wide.  The  samples  which  I  have  seen  have  been  divided  longitudinally,  and  strictly  speaking, 
therefore,  are  half  pods.  This  sort  is  blackish,  and  damp  and  sticky  to  the  touch,  somewhatas 
if  it  had  been  covered  with  treacle  or  some  glutinous  substance.  By  digestion  in  spirit  it  is 
deprived  of  its  glutinous  coating.  It  is  sometimes  brought  over  quite  wet.  By  some  persons  it 
is  said  to  have  been  preserved  in  sugar,  and  that  to  this  substance  it  owes  its  dampness.  Its 
odour  is  not  equal  to  that  of  the  best  vanilla. 

This  sort  of  vanilla  corresponds  with  the  fruit  neither  of  V.  aromatica  of  Swartz,  nor  of  V. 
palmarum,  Lindley— the  only  two  species  of  vanilla  which,  according  to  Martius,  are  found  in 
the  Brazils.     Is  it  V.  pompona  of  Schiede? 

5.  Panama  Vanilla.— I  have  received  a  single  pod  only  of  this.  It  is  flat,  3J  inches  long, 
nearly  f  of  an  inch  wide,  dark  brown,  and  fragrant. 

Goodness.— The  best  vanilla  is  dark  shining  brown,  plump,  heavy,  pliant,  and  soft,  and  has 
a  fine  fragrant  smell.     The  crystallized  variety  is  preferred. 

Shrivelled,  dull,  dry,  pale  or  yellowish  brown,  faintly  smelling,  or  musty  or  mouldy  pods  are 
bad. 

Sometimes  dry  shrivelled  pods  are  freshened  up  with  balsam  of  Peru,  or  are  rolled  in  benzoic 
acid  to  give  them  a  crystallized  appearance. 

Composition.— The  crystallized  vanilla  was  analyzed  by  Bucholz,2  who  obtained  the  follow- 
ing results:  Odorous  brownish  yellow  fixed  oil,  10.8;  soft  resin,  scarcely  soluble  inetber,2.3; 
bitter  extractive  with  some  acetate  of  potash,  16.8:  acidulous,  bitterish,  astringent  extractive, 
9.0;  sweet  extractive,  1.2;  saccharine  matter  with  benzoic  acid,  6.1  ;  gum,  11.2;  starchy  matter, 

1  Journ.  de  Pharm.  3e  Ser.  t.  xvi.  p.  274,  1849. 
*  Buchner's  IUpertorium,  Bd.  ii.  S.  253,  1828. 
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2.8;  woody  fibre,  20.0;  oxidized  extractive  dissolved  by  potash,  7.1 ;  gum  extracted  by  potash, 
59;  benzoic  acid,  1.1 ;  water  and  loss,  5.7. — The  ashes  of  the  insoluble  fibre  consisted  of  the 
carlxmates  of  soda,  potash,  lime  and  magnesia,  sulphate  of  lime,  sulphates,  chlorides,  alumina, 
oxide  of  iron,  and  oxide  of  copper. 

The  nature  of  the  odorous  principle1  of  vanilla  has  not  been  satisfactorily  made  out.  It  pro- 
bably resembles  that  of  the  balsam  of  Peru. and  belongs  to  the  cinnameine  series.  By  distilla- 
tion with  water,  alcohol,  or  ether,  vanilla  yields  no  volatile  oil;  the  liquid  obtained  by  distillation 
with  water  being  nearly  inodorous.  It  is  said  that  when  the  fruit  is  mature  it  yields  from  two 
to  six  drops  of  a  liquid  which  has  an  exquisite  odour,  and  bears  the  name  of  balsam  of  vanilla — 
none  of  which,  however,  reaches  Europe,  though  it  is  stated  to  be  used  in  Peru. 

The  soft  needle  like  crystals  which  incrust  the  finest  kind  of  vanilla  are  usually  regarded  as 
either  benzoic  or  cinnamic  acid.  They  are  slightly  soluble  in  hot  water,  and  the  solution,  ac- 
cording to  my  experiments,  reddens  litmus.  Bley,2  who  examined  them,  denies  that  their  solu- 
tion reddens  litmus,  and  considers  them  to  be  a  peculiar  solid  volatile  oil.  They  require  to  be 
farther  examined. 

Physiological  Effects. — Vanilla  is  an  aromatic  stimulant.  Its  effects  probably  resemble 
those  of  balsam  of  Peru.  It  is  considered  to  have  an  exhilarating  effect  on  the  mental  functions, 
to  prevent  sleep,  to  increase  the  energy  of  the  muscular  system,  and  to  act  as  an  aphrodisiac.3 

Uses. — As  a  medicinal  agent  it  is  not  employed  in  England.  On  the  continent  it  has  been 
used  in  hysteria,  melancholia,  impotency,  asthenic  fevers,  rheumatism,  &c. 

Its  principal  use  in  this  country  is  to  flavour  chocolate  and  various  articles  of  confectionery 
(ices,  creams,  &c),  liqueurs,  &c.     It  is  also  employed  in  perfumery. 

Administration. —  It  is  exhibited  in  the  form  of  powder  or  tincture. 

1.  Pulvis  Vanilla;  Powder  of  Vanilla. — Vanilla  is  powdered  by  the  intervention  of  sugar. 
The  pods  being  cut  in  small  pieces  are  pounded  in  an  iron  mortar  with  sugar,  then  sifted,  the 
residue  powdered  with  more  sugar,  and  so  on.  The  powders  are  then  to  be  mixed.  The 
quantity  of  sugar  required  varies  according  to  the  state  of  dryness  or  succulency  of  the  pods; 
but  in  general  four  parts  of  sugar  are  required  for  one  part  of  vanilla.  This  powder  is  used 
for  aromatizing  various  culinary  and  medicinal  preparations.  It  may  be  administered  medici- 
nally in  doses  of  a  drachm;  equal  to  about  twelve  grains  of  the  pure  vanilla. 

2.  Tinctura  Vanilla ;  Tincture  of  Vanilla;  Essence  of  Vanilla. — This  is  prepared  by  digesting 
one  part  of  good  Mexican  vanilla  in  six  parts  of  rectified  spirit.  When  inferior  sorts  of  vanilla 
are  used,  the  proportion  of  this  substance  is  increased. — Vogler4  states  that  a  tincture  of  balsam 
of  Peru  is  sometimes  substituted  for  that  of  vanilla. 


2.  Leaves  with  netted  (reticulated)  veins.     Dictyogens ;  Retosa>.     Lindley. 
|  Flowers  unisexual,  with  the  perianth  adherent  to  the  ovary  (inferior  ovary). 

Order  XIX.     DIOSCOREACE^,  Lindl.— YAMS. 

UiosroiiE.K,  R.  Brown. 

Characters. — Twining  endogenous  plants  with  reticulated  leaves,  unisexual  regular  flowers, 
6  parted  superior  perianth,  6  stamens,  a  3  celled  inferior  ovary  with  1-  or  2-seeded  cells,  and 

insular  or  tierried    fruit 


capsular  or  berried  fruit. 

Properties. — See  Dioscorea  and  Tamus. 

95.  Dioscorea,  Linn.— The  Yam. 

Sex.  Syst.  Dioecia,  Hexandria. 
(Tuber.) 

In  tropical  countries  (East  and  West  Indies,  Africa,  Polynesia)  the  tuberous  roots  of  many 
ipecies  of  Dioscorea  or  Yam*  are  used  as  food.  Of  seventeen  species  described  by  Roxburgh,* 
eleven  are  stated  to  be  employed  for  food.  The  four  following  are  cultivated  in  India.and  are 
esteemed  in  the  order  in  which  they  are  enumerated  :  D.  globosa,  D.  alata,  D.  purpurea,  and  D. 
rubella.     Roxburgh  also  says  that  D.  atropurpurea  is  extensively  cultivated  at  Malacca,  Pegu, 

1  An  odour  more  or  leas  allied  to  that  of  vanilln,  and  therefore  called  the  vanilla  odour,  is  common  to 
many  vegetable  substances  lute  Virey,  Journ.  de  Pharm.  t.  vi.  p.  591:  also,  Merat  and  De  Lens  Diet 
Mat.  Med.  t.  vi.  p.  813,  and  Snppl.  p.  797.) 

•  Pharmnerutiachet  Central  Ktatt  fur  1S31.  p.  579.  3  Sundelin,  Heilmittellehre,  ii.  203,  3te  Aufl 
4   Pharmareutisches  Central  Il/alt  fur  1848,  S.  448. 

»  The  term  yam  is  frequently,  but  erroneously,  applied  to  the  tubers  of  Tacca  and  Arum  (see  ante 
p.  ir>T).  • 

•  fl.  Indica,  vol.  iii.  p.  797. 
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and  the  eastern  islands;  and  that  D.  fasciculata  is  cultivated  to  a  considerable  extent  in  the 
vicinity  of  Calcutta,  not  only  for   food,  but  to   make   starch   of  the   roots.     In  the  Wea 
several  species  are  used  as  food ;  the  chief  are  D.  aculeata,  D.  alata,  D.  bulbi/era,  and  I).  tlltm_ 
The  tuberous  roots  sold  in  the  London  shops  as  West  India  yams  are  said  to  be  those  of/), 
alata. 

Yams  are  large  fleshy  roots,  sometimes  weighing  from  thirty  to  forty  pounds  each.  Some  of 
them  are  highly  acrid  in  the  fresh  state,  but  become  agreeable  articles  of  food  when  cooked 
owing  to  the  dissipation  or  decomposition  of  the  acrid  principle. 

The  fresh  root  of  Dioscorea  sativa,  from  the  West  Indies,  was  analyzed  by  Siiersen,1  who 
obtained  the  following  results:  resin,  0.05;  uncrystallizable  sugar,  0.26;  mucilage,  2.94;  starch, 
22.66;  ligneous  fibre,  6.51;  nitrogenized  matter,  quantity  undetermined;  and  water,  67.81, 
The  fresh  roots  yield  0.52  of  ashes,  containing  carbonate  of  lime  and  silica. 

The  following  are  the  per  centage  quantities  of  yam-starch  obtained  by  Dr.  Sheir2  from  the 
fresh  roots  of  several  species  of  Dioscorea : — 

Per  Centage  of  Starch.  Per  Centage  of  Starch. 

Common  yam  (D.  sativa) 24.47  I  Buck  yam  (D.  triphylla)     .  ,  .  16.07 

Barbados  yam  (D. ?)  ....  18.75    Another  sample 1.5. (i:i 

Guinea  yam  (D.  aculeata)    ....  17.03  |  A  third 14.83  (Fromadark- 

coloured  variety.) 

I  am  indebted  to  Dr.  Sheir  for  specimens  of  the  starches  of  three  species :  viz.,  D.  sativa,  D. 
aculeata,  and  D.  triphylla.  They  were  prepared  in  the  Colonial  Laboratory  at  Demerara.  They 
are  beautifully  white,  inodorous,  and  tasteless.  Examined  by  the  microscope,  the  particles  of 
the  three  starches  present  a  general  similarity  of  character.  They  are  large,  somewhat  com- 
pressed, elliptical  or  ovate,  or  somewhat  obtusely  triangular.  They  may  be  compared  in  shape 
to  the  seed  of  the  common  scarlet  runner  bean  (Phaseolus  mul/iflorus),  and  are  surroun 
rings,  which,  when  viewed  on  the  middle  of  the  flat  side  of  the  particle,  appear  to  be  but  slight!/ 
curved.  In  the  latter  character  they  approximate  to  curcuma  starch.  Some  of  the  particles 
present  one  or  two  slight  nipple  like  projections  analogous  to  those  of  maranta  starch.  In  po- 
larized light,  they  present  the  usual  crosses  observed  with  most  other  starches.  Their  size3  is 
about  sJjth  of  an  inch  in  length,  and  about  ^'(jjjth  of  an  inch  in  breadth. 

Yams  are  roasted  and  boiled,  and  eaten  like  potatoes.  "  They  are  dressed  in  various  forms, 
being  boiled  in  soups  or  broths,  &c,  made  into  pudding,  or  roasted  in  the  fire."4  Some  of  them, 
however,  are  violently  acrid,  causing  vomiting  and  diarrhoea,  even  after  being  carefully  cooked. 
This  is  said  to  be  the  case  with  D.  triphylla  and  dcemona.  Yet  Dr.  Wright  and  Dr.  Sheir  declare 
that  the  roots  of  D.  triphylla  are  nearly  equal  to  potatoes. 

96.  Tamus  communis,  Linn.— Common  Black  Bryony. 

Sear.  Syst.  Dicecia,  Hexandria. 
(Radix.) 

"AjUtteXoj  /xiXatYa,  Dioscor.  lib.  iv.  cap.  185?  ;  Chironia,  Gyncecanthe  aut  Jpronia,  Pliny,  lib.  xxiii. 
cap.  17,  ed  Valp.  ?;  Bryonia  nigra,  Gerard,  871. — Indigenous.  The  root  (radix  bryonia  nipt) 
is  large  and  fleshy,  black  externally,  white  internally.  When  fresh,  it  possesses  some  acridity. 
No  analysis  of  it  has  been  made.  Taken  internally,  it  acts  as  a  diuretic,  and  has  been  esteemed 
as  a  lithic  (see  vol.  i.  p.  283).  It  is  kept  in  the  herb  shops,  and  sold,  like  Solomon's  seal  (see 
ante,  p.  215),  as  a  topical  application  for  removing  bruise  marks.  In  France,  it  is  called  the 
her  be  auxfemmes  battues,  or  the  herb  for  bruised  women. 

'  Quoted  by  L.  Gmelin,  Handb.  d.  Chemie,  Bd.  ii.  S.  1334. 

1  Report  on  the  Starch-producing  Plants  of  the  Colony  of  British  Guiana,  by  John  Sheir,  bL.D. 
Demerara,  1847.— Dr.  James  Clark  (Medical  Facts  and  Observations,  vol.  vii.  1797)  obtained  from  4  lbs.  of 
the  roots  of  D.  triphylla  5  oz.  2  dr.  of  starch,  and  from  the  same  quantity  of  the  roots  of  D.  bulbiferaSoz. 
of  starch. 

3  The  following  measurements,  in  parts  of  an  English  inch,  of  the  particles  of  yam  starch,  were  made 
for  me  by  Mr.  George  Jackson  : — 

Guinea  Yam.  Common  Yam.  Buck  Yam. 

Length.        Breadth.  Length.        Breadth.  Length.  Breadth. 

1 0.0025  .  .   .  0  0020 0.0019  .   .   .  0.0012 0  0030  .  .  .  0.0015 

2 0.0018  .  .  .  0.0014 #0.0019  .  .   .  0.0009 *0.0022  .  .  .  0.0014 

3 #0.0015  .  .  .  0.0011 #0.0016  .  .  .  0.0010 *0  0017  .  .  .  0.0040 

4 #0.0012  .  .  .  0.0010 0.0012  .  .  .  0.0008 #0.0016  .  .  .  O.IHHJS 

5 #0.0012  ...  0  0007 0.0009  .  .   .  0.0006 0  0010  .  .  .  0.0007 

6 0.0010  .  .  .  0.0006 

7 0.0013  .  .  .  0.0005 

The  most  prevalent-sized  particles  are  those  marked  thus  #. 
*  Dr.  Wright,  Medicinal  Plants  growing  in  Jamaica,  in  the  Memoir  of  his  life,  p.  208,  1828. 
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tt  Flowers  with  the  perianth  free  from  the  ovary  (superior  ovary) . 

Order  XX.     SMILACE^,  Lindl— SAESAPARILLAS. 

Character. — Flowers  biennial  or  polygamous.  Calyx  and  corolla  both  alike,  free,  6-parted. 
Stamens  C,  inserted  into  the  perianth  near  the  base;  seldom  bypogynous.  Ovary  3-celled,  the 
cells  1  or  many-seeded  ;  style  usually  trifid  ;  stigmas  3.  Fruit  a  roundish  berry.  Albumen,  be- 
tween fleshy  and  cartilaginous;  embryo  usually  distant  from  the  hilum. — Herbaceous  plants  or 
under  shrubs,  w'nh  a  tendency  to  climb.     Stems  scarcely  woody.     Leaves  reticulated.     (Lindley.) 

Propkiitif.s.  See  Smilax. — The  Ripogonum  pannflormn1  of  R.  Biown,  a  native  of  New  Zea- 
land, where  it  iscalled  kareao,  is  said  to  possess  virtues  similar  to  those  of  sarsaparilla,  and  may 
be  termed  the  New  Zealand  sarsaparilla.  The  stems  yield  12  percent,  of  extract,  which  is  bitter, 
and  contains  starch-gum  and  traces  of  astringent  matter.2 

97.  SMILAX,  Linn.,  several  Species  of,  yielding  Sarsaparilla. 

Sex.  Syst.  Dioecia,  Hexandria. 
(Sarsa  Jamaicensis  ;  Smilax  officinalis,  Kunth?    Radix,  L.— Smilax  officinalis.     Jamaica  sarsaparilla. 

The  root,  D.) 

History. — The  root  of  sarsaparilla  was  brought  into  Europe  from  the  West 
Indies,  about  the  year  1530,  with  the  character  of  being  a  medicine  singularly  effi- 
cacious in  the  cure  of  lues  venerea.3  Monardes4  says  that,  when  the  Spaniards  first 
saw  it,  they  called  it  gar ga-par ilia,  on  account  of  its  resemblance  to  the  carca-parilla 
of  Europe  (Smilax  aspera).  The  Spanish  term  zarzaparilla  (from  zarza,  a  bram- 
ble; and  par  ilia,  a  vine)  signifies  a  thorny  vine. 

Botany.  Gen.  Char.— Dioecious.  Perianth  6-parted,  nearly  equal,  spreading, 
Mali  flowers  :  stamens  6  ;  anthers  erect.  Female  flowers  -.perianth  perma 
nent;  ovary  3-celled,  the  cells  1-seeded;  style  very  short;  stigmas  3.  Berry  1-  to 
3-seeded.  Seeds  roundish  ;  albumen  cartilaginous;  embryo  remote  from  the  hilum 
(R.  Brown,  Prodrom.  p.  293.) 

Species. — Considerable  uncertainty  prevails  as  to  the  botanical  origin  of  the  vari 
ous  sorts  of  sarsaparilla  of  commerce.  From  four  species  of  Smilax,  a  great  part 
at  least,  of  this  drug  is  obtained. 

1.  S.  OFFICINALIS,  HBK. —  Stem  twining,  shrubby,  prickly,  quadrangular 
smooth;  the  young  shoots  are  unarmed,  and  almost  round.  Leaves  ovate-oblong, 
acute,  cordate,  netted,  5-  to  7-nerved,  coriaceous,  smooth,  a  foot  long,  and  4-5  inches 
broad;  the  young  ones  are  narrow,  oblong,  acuminate,  and  3-nerved.  Petioles 
smooth,  an  inch  long,  bearing  2  tendrils  above  the  base.  Flowers  and  fruit  unknown. 
— Grows  in  New  Granada,  on  the  banks  of  the  Magdalena,  near  Bajorque.  It  is 
called  .<ii\ii/>aril/a  by  the  natives,  who  transmit  large  quantities  of  it  to  Carthagena 
and  Mompox;  whence  it  is  shipped  for  Jamaica  and  Spain  (Humboldt).5  Accord- 
ing to  Pohl,  it  is  collected  near  the  river  Abaite,  in  the  western  part  of  the  province 
of  Minos  G-eraes  (Martins). 

This  species  probably  yields  the  sarsaparilla  exported  from  Colombia  (Savanilla, 
Santa  .Malta,  Caraocas  and  its  port  La  Guayra,  St.  Margarita  and  its  port  Porta 
Arenas),  and  Guatemala  (Costa  Rica). 

2.  S.  fcLEDICA,  Schlechtendal,  in  Linnaea,  vi.  47. — Stem  angular,  armed  at  the 
joints  with  straight  prickles,  with  a  few  hooked  ones  in  the  intervals.  Leaves  shortly 
acuminate,  smooth,  f>-  to  7-nerved;  inferior  ones  cordate,  auriculate-hastate;  upper 
ones  cordate-ovate.     Pt  <litiicl<  axillary,  smooth,  about  an  inch  long.     Inflorescence 

1  Allan  Cunningham,  in  Hooker's  Companion  to  the  Botanical  Magazine,  vol.  ii. 

2  Sic  a  |>:i|><r,  by  the  author,  in  the  Pharmaceutical  Journal,  vol   v.  p.  73. 

]  Pearaon,  Observations  on  the  Effect*  of  various  Articles  of  the  Materia  Medica  in  the  Cure  of  Lues 
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4  Clusii  Exotic,  lib.  x.  cap.  xxii.  p.  317.  »  JVot>.  Gen.  et  Spec.  i.  p.  215. 
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an  8-  to  12-flowered  umbel.  Fruit  red,  size  of  a  small  cherry ;  contains  1—3  red- 
dish-brown seeds.  Embryo  cylindrical,  lodged  in  horny  albumen  (T.  F.  L.  Nees).1 
Schiede2  says,  that  of  the  numerous  species  of  Smilax  which  grow  on  the  eastern 
slope  of  the  Mexican  Andes,  this  is  the  only  species  which  is  collected  in  the  villages 
of  Papantla,  Tuspan,  Nautla,  Miaantla,  &c.,  and  carried  to  Vera  Cruz,  from  whence 
it  is  sent  into  European  commerce  under  the  name  of  zarzaparilla.  We  may,  there- 
fore, safely  state  that  Mexican  sarsaparilla  (Vera  Cruz  and  Tampico)  is  the  produce 
of  this  species. 

3.  S.  papyracea,  Poiret;  S.  syphilitica,  Mart,  (non  Humb.)  Reise,  iii.  1280; 
Sipdem  of  the  natives. — Stem  4-cornered  or  plane-angular,  polished,  prickly, 
somewhat  membranous,  oval-oblong,  obtuse  at  both  ends,  or  usually  pointletted  at 
the  apex,  quite  entire,  unarmed,  5-ribbed,  with  3  more  prominent  ribs.  OirrH 
inserted  beneath  the  middle  of  the  petiole. — Province  of  Rio  Negro,  in  marshy  spots 
on  the  Japura,  near  Porto  dos  Miranhos  (Martius)  ;  near  Ega  (Poeppig) ;  and  near 
Borba,  in  the  province  of  Rio  Negro  (Riedel). — Yields  Brazilian  (also  called  Maran- 
ham,  Para,  or  Lisbon)  sarsaparilla. 

The  "  Rio  Negro  Sarsa"  of  Dr.  Hancock3  is  perhaps  the  produce  of  this  species. 

The  preceding  are  the  species  of  Smilax,  from  which  probably  the  greater  part,  if  not  all,  of 
the  sarsaparilla  of  commerce  is  obtained.  Other  species,  however,  which  have  been  mentioned 
in  connection  with  this  drug,  require  to  be  noticed. 

4.  S.  sarsaparilla,  Linn. —  It  is  common  in  the  hedges  and  swamps  of  the  United  States  of 
America;  but,  notwithstanding  its  name,  it  does  not  yield  any  of  the  sarsaparilla  of  commerce: 
and  there  is  no  evidence  that  it  ever  did  yield  any.  Dr.  Wood4  remarks  that  its  root  would 
certainly  have  been  dug  up  and  brought  into  the  market,  had  it  been  found  to  possess  the  same 
properties  with  the  imported  medicine. 

5.  S.  syphilitica,  HBK. — Humboldt  and  Bonpland  discovered  it  in  New  Granada,  on  the 
river  Cassiquiare,  between  Mandavala  and  San  Francisco  Solano.5  In  the  former  edition  of 
this  work,  I  stated,  on  the  authority  of  Martius6,  that  this  species  yielded  Brazilian  sarsaparilla. 
But  this  botanist  has  subsequently7  ascertained  that  he  had  mistaken  S.  papyracea  for  this 
species. 

Poeppig"  states  that  5  syphilitica.  HBK.,  is  collected  at  Maynas  (in  Colombia),  and  forms  the 
sarsa  fina  which  is  mixed  with  sarsa  gruesa  (S.  cordato-ovata,  Pers),  and  sent  to  Para. 

6.  S.  cordato-ovato,  Persooii. — Cayenne;  Maynas.     Yields  sarsa  gruesa  (see  supra). 

7.  S.  Purhampt,  Ruiz,  Memoria  sobre  las  virtudes,  &c.  &c,  Purhampy,  p.  05.— Peru.  Yields 
one  of  the  best  sorts  of  sarsaparilla,  which  Ruiz  calls  China  peruviana.  Lindley9  thinks  this 
may  be  the  same  species  as  S.  officinalis. 

8.  S.  OBLIQ.UATA,  Poiret. — Peru.  Guibourt10  ascribes  to  this  species  the  Peruvian  sarsaparilla 
of  commerce,  but  I  know  not  on  what  authority. 

General  Description. — The  sarsaparilla  or  sarza  (more  properly  zdrza)  of 
commerce  (radix  sarsaparilla  vel  sarzse)  consists  essentially  of  the  roots  of  the 
before-mentioned,  and  perhaps  also  of  other  species  of  Smilax.  In  some  sorts  of 
sarsaparilla  the  roots  are  attached  to  a  portion  of  the  rhizome. 

a.  The  rhizome  or  rootstock  (rhizoma),  called  by  druggists  the  chump,  is  a  tuberous 
subterranean  stem,  which  in  the  living  plant  is  placed  horizontally  or  obliquely  in 
the  earth.  It  grows  throwing  out  aerial  stems  and  roots  at  the  more  pointed 
extremity,  and  gradually  dies  off  at  the  thicker  and  older  end.  One  or  more  aerial 
stems  are  frequently  found  attached  to  the  rhizome  of  the  shops  :  these  are  rounded 
or  square,  with  nodes  and  usually  with  aculei  or  prickles.  If  a  transverse  section 
be  made  of  either  the  rhizome  or  aerial  stem,  no  distinction  of  bark,  wood,  and  pith 
is  perceptible. 

/3.  The  roots  (radices)  are  called  by  Schleiden11  adventitious  (r.  adventitial) :  they 
are  usually  several  feet  long,  and  of  variable  thickness ;  on  the  average  about  that 

•  Nees,  PI.  Med.  Suppl.  *  Linntea,  Bd.  iv.  S.  576, 1829. 
s  Trans.  Med.-Bot.  Soc.  1829.  «   United  States  Dispensatory. 

*  Nova  Gen.  et  Sp.  Plant,  t.  i.  271.  «  Reise  in  Brasilien,  Bd.  hi- 

I  Systema  Materia  Medico.  Veg.  Brasil.  1843. 

8  Reise  in  Chile,  Peru  und  auf  dem  Amazonstrome  wahrend  der  Jahre  1827-32,  Bd.  i.  S.  459.    Pharm. 
Central. Blatt. fur  1832,  S.  57;  and  fur  18.35,  S.  908. 
8  Flora  Mediea. 
10  Hist.  Aai.  de.s  Drog.  t.  ii.  p.  182,  4eme  edit.  1849. 

II  Jahresbericht  uber  die  Fortsthritle  in  der  Pharmacie  im  Jahre,  1847,  p.  81. 
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of  a  writing  quill.  The  thin  shrivelled  roots  are  more  or  less  wrinkled  or  furrowed 
longitudinally,  and  in  trade  are  usually  said  to  be  lean;  while  the  thick,  plump, 
swollen  ones  are  described  as  being  youty.  The  latter  usually  abound  in  starch, 
and  are  said  to  be  mealy.  Frequently,  especially  in  some  sorts  of  sarsaparilla,  the 
roots  are  said  to  be  bearded;  that  is,  they  give  off,  more  or  less  abundantly,  fibres, 
which  are  themselves  often  divided  into  fibrils. 

The  colour  of  the  roots  varies,  being  more  or  less  red  or  brown,  frequently  with 
a  grayish  tint.  The  washed  or  unwashed  condition,  the  greater  or  less  care  taken 
of  them  in  drying,  the  time  of  year  when  they  were  collected,  the  colour  and  nature 
of  the  soil  iu  which  they  grew,  as  well  as  the  species  or  sort  of  plant  from  which 
they  are  obtained,  and  many  other  circumstances,  doubtless  modify  the  colour. 
The  taste  of  the  root  is  mucilaginous,  and  slightly  acrid.  The  acridity  is  only 
perceived  after  chewing  the  root  for  a  few  minutes.  The  odour  is  somewhat 
earthy. 

By  a  transverse  section  the  roots  are  seen  to  consist  of  a  cortex  or  rind,  and  a 
ligneous  cord  or  meditullium  inclosing  the  pith,  somewhat  in  the  manner  of  an 
exogenous  stem. 

The  cortex  or  rind  consists  1st,  of  the  cuticle  or  epidermis,  composed  of  compact 
cells;  2dly,  of  the  outer  cortical  layers,  composed  of  coloured  (from  golden  yellow 
to  deep  orange-red),  elongated,  thick,  flattened  cells  (some  of  which  are  porous), 
which  form  a  subcuticular  tissue  {epiphlseum  or  periderm?) ;  and,  3dly,  of  the  inner 
cortical  layers,  consisting  of  shorter,  thinner,  cylindrical,  often  porous  cells  with 
large  intercellular  spaces.  In  some  sorts  of  sarsaparilla  most  of  these  cells  abound 
in  starch,  while  a  few  contain  bundles  of  acicular  crystals  (oxalate  of  lime  ?)  called 
in/, hides.  The  mealy  cortex  is  frequently  colourless,  but  sometimes  has  a  roseate 
tint. 

The  liyneous  cord  or  meditidlium  consists  of  1st,  a  celhdar  layer  (liber?),  called 
by  Schleiden  the  Kernscheide  or  nucleus-sheath,  whose  cells  are  empty,  thick,  and 
strongly  coloured  (like  those  of  the  outer  cortical  layers);  2dly,  a  woody  zone, 
called  by  Schleiden  the  Gefassbundelkreis  or  vascular-bundle-circle,  usually  of  a 
pale  yellowish  colour,  and  composed  of  woody  tissue,  vessels,1  and  cambial  cells ; 
and,  3dly,  medulla  or  pith,  generally  colourless,  composed  of  cylindrical  cells  (like 
those  of  the  inner  cortical  layers)  which  often  abound  in  starch.  Sometimes  an 
isolated  vessel,  or  a  small  group  of  vessels  surrounded  by  a  thin  layer  of  ligneous 
cells,  is  seen  in  the  pith. 
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Fig.  266.  Transverse  section  of  the  cortex  and  half  of  the  diameter  of  the  meditullium. 
Fig.  207.  Longitudinal  section  of  the  cortex. 

Magnified  Sections  of  Sarsaparilla. 

a.  Cuticle  or  epidermis.  I  d.  Cellular  layer  or  nucleus  sheath. 

b.  Outer  cortical  layers  (subcuticular  tissue).  c.  Woody  zone  (vascular-bundle-circle). 

c.  Inner  cortical  layers.     Most  of  the  cells  abound    /.  Medulla  or  pith. 

in   starch ;    some  few  contain   raphides   (see 
Fig.  267).  I 

1  The  npertures  in  the  woody  zone,  seen  with  the  naked  eye  in  a  transverse  section  of  the  root,  are  those 
■  vessels.    Occasionally  we  perceive  an  isolated  bundle  of  vessels  whose  interior  is  filled  up  with 
a  yellowish-red  colouring  matter. 
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The  chief  anatomical  characters,  which  vary  in  the  different  species  of  sarsaparilla 
are  the  relative  breadths  of  the  cortical,  ligneous,  and  medullary  layers,  the  charac- 
ters of  the  cells  of  the  nucleus  sheath,  and  the  number  of  layers  composing  the  sub- 
cuticular  tissue.  Schleiden  pretends  that  he  can,  by  these  characters,  distinguish. 
the  South  American,  Central  American,  and  Mexican  sarsaparillas  from  each  other. 
The  following  is  the  way  in  which  he  applies  them:  South  American  sarsapariStu 
he  says,  have,  almost  without  an  exception,  a  mealy  cortex  and  a  vascular-bundle- 
circle  whose  breadth,  from  the  nucleus  sheath  to  the  pith,  is  one-fourth,  or  at  most 
one-third,  the  diameter  of  the  pith.  They  have,  therefore,  a  large  white  pith.  The 
Central  American  and  Mexican  sarsaparillas  have,  on  the  other  hand,  a  vascular- 
bundle-circle  whose  breadth  is  commonly  equal  to,  and  sometimes  exceeds,  the 
diameter  of  the  pith.  Sometimes,  but  rarely,  the  pith  is  half  as  thick  again  ae  tin 
vascular-bundle-circle.  The  Central  American  and  Mexican  sarsaparillas  are  ac- 
cording to  Schleiden,  readily  distinguished  from  each  other  by  the  nucleus  sheath, 
whose  cells,  in  the  Central  American  sorts,  are  either  quadrangular  or  somewhat 
elongated  transversely  (tangentially),  and  are  nearly  equally  thick  on  all  sides  (Fig. 
268);  whereas  in  the  Mexican  sort  these  cells  are  elongated  in  the  direction  from 
within  outwards  (radially),  and  have  walls  which  are  thicker  on  the  inner  than  on 
the  outer  side  (Fig.  269). 

Fig.  268.  Fig.  269. 
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Central  American  Sarsaparilla  (Honduras).    |  South  American  Sarsaparilla  (Vera  Cruz). 

Magnified  Views  of  the  Cells  composing  the  Nucleus  Sheath  (according  to  Schleiden). 
a.  a,  a,  a,  The  cells  of  the  sheath.  |  b,  A  portion  of  the  woody  zone. 

The  Central  American  and  Mexican  sorts  are  less  strikingly  distinguished,  accord- 
ing to  Schleiden,  by  the  external  cortex  (subcuticular  tissue),  which,  in  the  Central 
American,  consists  of  only  one,  rarely  two,  layers  of  very  thick  cells,  and  altogether 
has  fewer  cellular  layers;  while  the  Mexican  has  from  2  to  4  layers  of  very  thick 
cells,  and  altogether  sometimes  6  or  7  layers. 

Commercial  Sorts. — Several  sorts  of  sarsaparilla  are  met  with  in  commerce, 
and  are  well  known  to  our  dealers;  but  I  find  that,  with  some  exceptions,  there  is 
a  great  want  of  precision  in  the  names  applied  to  some  of  the  varieties.  The  terms 
Jamaica,  Lima,  Honduras,  and  Lisbon  or  Brazilian,  are,  by  English  dealers, 
applied  to  sorts  which  are  well  known  to  them  either  by  the  characters  of  the  roots 
or  the  mode  of  packing.  There  is  another  kind,  called  by  English  druggists  gwfy 
or  Vera  Cruz  sarsaparilla,  which  appears  to  me  to  be  identical  with  that  called  by 
Continental  and  American  writers  Caraccas  sarsaparilla,  under  which  name  I 
shall  describe  it. 

a.  Geographical  Classification.  —  Sarsaparilla  is  exclusively  the  produce  of 
America,  and  grows  in  the  southern  part  of  North  America  and  the  northern  part 
of  South  America.     The  exact  limits  are  not  known. 

1.  Mexican  sarsaparilla. — This  is  the  produce  of  Smilax  medica,  and  is  the 
growth  of  Papantla,  Tuspan,  Nautla,  Misantla,  &c.  It  is  usually  shipped  at  Vera 
Cruz,  and  is,  therefore,  usually  known  in  commerce  by  the  name  of  Vera  Ona 
sarsaparilla.  From  Tampico,  another  Mexican  port,  a  similar  sort  of  sarsaparilla 
is  also  exported,  which  is  known  in  Europe  as  Tampico  sarsaparilla.  According 
to  Monardes,  the  first  sarsaparilla  which  came  to  Europe  was  brought  from  New 
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Spain  (Mexico).     He  describes  it  as  being  whiter,  somewhat  yellowish,  and  smaller 
than  the  Honduras  sort. 

2.  Central  American  sarsaparilla. — Guatemala  produces  sarsaparilla,  which  is 
sometimes  exported  to  Jamaica ;  but  it  is  not  distinguished  in  European  commerce  as 
the  produce  of  Guatemala.  Honduras  sarsaparilla  is  a  well-known  and  distinct 
sort  in  the  London  market.  Monardes  says  it  was  the  second  kind  known  in 
Europe.  He  describes  it  as  darker  and  thicker  than  the  Mexican  sort;  and  says 
that  it  was  more  esteemed.  Costa  Rica  sarsaparilla  is  usually  sold  as  Lima 
taraapariUa,  with  which  it  agrees  in  quality.  Much  sarsaparilla  is  collected  on 
the  Mosquito  coast  by  the  Seco  Indians,  who  sell  it  to  the  Sambos.  The  latter 
carry  it  in  their  doreys  to  Truxillo,  where  they  barter  it  for  goods.1  I  have  been 
informed  that  sarsaparilla,  the  produce  of  the  Mosquito  Shore  of  St.  Juan  de 
Nicaragua,  is  sometimes  sent  to  England  by  way  of  Jamaica. 

3.  Colombian  aarsaparilla. — Since  1831,  Colombia  has  been  divided  into  three 
independent  states,  viz.,  New  Granada,  Venezuela,  and  Ecuador,  from  all  of  which 
sarsaparilla  is  exported  to  Europe,  either  directly  or  indirectly,  by  way  of  Jamaica 
or  New  York. 

o.  New  Granada. — According  to  Humboldt  and  Bonpland,  sarsaparilla  (Smilax 
officinalis)  is  collected  on  the  banks  of  the  Magdalena,  and  transmitted  to  Car- 
thagena  and  Mompox,  whence  it  is  shipped  for  Jamaica  and  Spain.  Occasionally 
sarsaparilla  is  imported  into  England  from  Santa  Marta  and  Savanilla. 

jj.  Venezuela. — From  La  Guayra  (the  sea  port  of  the  Caraccas)  is  shipped  to  the 
United  States  of  America  and  Europe  Caraccas  sarsaparilla.  Sarsaparilla  is 
sometimes  imported  into  England  from  Porta  Arenas. 

y.  Ecuador. — Occasionally  sarsaparilla  is  imported  into  London  from  Guayaquil; 
but  whether  it  is  the  produce  of  Maynas  or  of  Central  America  I  know  not. 

4.  Brazilian  sarsaparilla. — This  is  a  well-known  sort,  and  is  imported  from 
Para;  and  according  to  Martius  is  the  produce  of  Smilax  papj/racea.  Poeppig, 
however,  says  that  two  sorts  of  sarsaparilla,  sarsa  fina  and  sarsa  gruesa,  are  col- 
lected in  Maynas  and  transmitted  to  Peru :  the  first  is  the  produce  of  Smilax 
syphilitica,  the  second  of  $.  cordato-ovata. 

5.  Peruvian  sarsaparilla. — Sarsaparilla  is  sometimes  imported  from  Lima ;  but 
whether  it  is  the  produce  of  Peru  or  of  Maynas,  or  of  Central  America,  I  know 
not.  Under  the  name  of  Lima  sarsaparilla  is  sold,  not  only  the  sarsaparilla  from 
Lima,  but  also  that  from  Costa  Rica.  It  is  probable  that  no  sarsaparilla  grows  on 
the  western  declivity  of  the  Andes,  and  that  the  sarsaparilla  exported  from  Lima  is 
either  the  produce  of  Maynas  or  has  been  carried  to  Lima  from  some  other  ports 
on  the  Pacific. 

A  considerable  quantity  of  sarsaparilla  is  imported  into  London  from  Jamaica  (Jamaica 
sarsaparilla),  from  Valparaiso,  and  from  New  York;  and  formerly  also  from  Lisbon  (Brazilian 
sarsaparilla).     But  it  is  not  the  produce  of  these  places. 

)i.  Qualitative  Classification — The  various  commercial  sorts  of  sarsaparilla  differ 
from  each  other  in  the  anatomical  and  other  characters  of  the  roots,  in  the  manner 
in  which  they  are  folded  and  packed,  and  in  the  absence  or  presence  and  character 
of  the  attached  rhizomes  and  stalks. 

I  have  already  given  a  sketch  of  Schleiden's  anatomical  arrangement  of  the 
commercial  sorts  of  sarsaparilla  roots.  I  shall  not  adopt  it,  because  I  do  not  con- 
sider it  accurate  or  easily  applied.  His  classification  would  associate  Costa  Rica 
sarsaparilla  with  that  of  Honduras,  and  the  Lima  with  the  Caraccas  and  Brazilian 
sorts. 

1  shall  arrange  the  sarsaparillas  of  commerce  in  two  divisions:  the  first  including 
those  commonly  termed  mealy;  the  second,  those  which  are  not  mealy. 

'  \  "iing,  Narrative  of  a  Residence  on  the  Mosquito  Shore  during  the  Years  1839,  1840,  and  1841,  Lond. 
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Fig.  270. 


Div.  1.  Mealy  Sarsaparillas. 

(Sarsaparilloe  farinosse  seu  amylaceffi.) 

These  are  characterized  by  the  mealy  character  of  the  inner  cortical  layers,  which 
are  white  or  pale-colored.  The  meal  or  starch  is  sometimes 
so  abundant,  that  a  shower  of  it,  in  the  form  of  white  dust, 
falls  when  we  fracture  the  roots.  The  thickest  mealy  coat 
which  I  have  measured  was  barely  J-0  th  of  an  inch  in  thick- 
ness. Compared  with  the  diameter  of  the  meditullium  or 
ligneous  cord,  the  thickness  of  the  mealy  coat  is  sometimes 
nearly  equal  to  it,  but  usually  does  not  exceed  |d  or  i  of  it. 
The  thick  mealy  roots  have  a  swollen  appearance,  and  are 
technically  called  gouty  by  the  dealers :  the  cortex,  being 
brittle,  is  frequently  cracked  transversely  in  rings,  and  readily 
falls  off.  The  colour  of  the  mealy  coat  varies  from  white  to 
yellowish  or  pinkish. 

The  medulla  or  pith  is  frequently  very  amylaceous. 
If  a  drop  of  oil  of  vitriol  be  applied  to  a  transverse  section 
of  the  root  of  mealy  sarsaparilla,  the  mealy  coat  is  but  little 
altered  in  colour ;  while  the  woody  zone  becomes  dark  pur- 
plish or  almost  black.  Sometimes  the  pith  also  acquires  a 
darkish  tint. 

A  decoction  of  mealy  sarsaparilla,  when  cold,  becomes  dark 
blue  on  the  addition  of  tincture  of  iodine. 

The  aqueous  extract  of  mealy  sarsaparilla,  when  rubbed 
down  with  distilled  water  in  a  mortar,  does  not  completely 
dissolve,  but  yields  a  turbid  liquid,  which  becomes  blue  on 
the  addition  of  iodine. 
This  division  includes  three  commercial  sorts  of  sarsaparilla;  namely,  the  Bra- 
zilian, the  Honduras,  and  a  third  kind,  which   by  English   dealers  is  commonly 
called  gouty  or  Vera  Cruz  sort,  but  which,  by  Continental  and  American  writers, 
is  usually  denominated  Caraccas. 
They  may  be  subdivided  thus  : — 

A.  Pith  2-  to  4-times  the  breadth  of  the  woody  layer;  cells  of  the  nucleus 

sheath  elongated  radially. 

a.  Pale,  folded,  often  swollen  (or  gouty)  roots  with  the  rhizomes 

or  stems  attached 1.  Caraccas. 

/?.  Reddish-brown,  unfolded  roots  with  rhizomes  or  stems  attached, 

packed  in  rolls  or  cylindrical  bundles    .....     2.  Brazilian. 

B.  Pith  1-  to  1^  times  the  breadth  of  the  woody  layer;  cells  of  the  nucleus 

sheath  square  or  elongated  tangentially 3.  Honduras. 

1.  Caraccas  Sarsaparilla  (Radix  Sarsaparillae  de  Caraccas). — This  is  the 
gouty  or  Vera  Cruz  sarsaparilla  of  most  English  dealers.  It  would  appear  to  come 
to  this  country  by  various  routes.  One  sample,  which  I  have  received,  came,  as  I 
was  informed  by  Mr.  Price  (of  the  firm  of  Price  and  Gifford,  drug  brokers),  from 
the  Pacific  side  of  South  America  by  way  of  Valparaiso.  Mr.  Luckombe,  of  the 
firm  of  Hodgkinson  and  Co.,  informs  me  that  some  of  this  sort  of  sarsaparilla  has 
come  by  way  of  New  Orleans.  Dr.  Wood1  states  that  it  is  imported  in  large  quan- 
tities into  the  United  States  from  La  Guayra  (the  port  of  the  Caraccas).  He  says 
it  comes  in  oblong  packages  of  about  one  hundred  pounds,  surrounded  with  broad 
strips  of  hide,  which  are  connected  laterally  with  thongs  of  .the  same  material,  and 
leaves  much  of  the  root  exposed.  The  roots,  he  adds,  are  separately,  closely,  and 
carefully  packed,  and  are  often  very  amylaceous  internally. 


Magnified  view  of  a  sec- 
tion of  mealy  (Hon- 
duras) sarsaparilla. 

a.  Cuticle  or  epidermis. 
6.  Outer  cortical  layers. 

c.  Mealy  coat,   or  inner 

cortical  layers. 

d.  Cellular  sheath. 

e.  Woody  zone. 

/.  Medulla  or  pith. 


'  United  States  Dispensatory. 
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I  have  a  bundle  (Fig.  271)  of  this  sarsaparilla  (called  by  English  druggists  gouty 
or  Vera  Cruz  sarsaparilla)  which  was  imported  into  Liverpool  from  Valparaiso.  It 
weighs  hh  lbs.  It  is  flattened,  about  2£  feet  long,  scarcely  1  foot  broad  at  its 
widest  parts,  and  is  3  or  4  inches  thick.     At  each  extremity  are  two  rhizomes,  with 

Fig.  271. 


Bundle  of  Caraccas  Sarsaparilla. 


portions  of  rounded  or  obscurely  square  stems  bearing  a  few  small  prickles.  The 
roots  are  pale  yellowish  or  reddish-gray,  and  are  very  amylaceous.  The  cells  of  the 
nucleus  sheath  are  elongated  radially,  and  their  walls  are  thicker  on  the  inner  side 
(Fig.  269). 

This  sort  is  probably  the  produce  of  Smilax  officinalis  and  S.  syphilitica,  HBK. 

Guibourt's  Maracaibo  sarsaparilla  is  perhaps  only  a  variety  of  Caraccas  sarsaparilla. 

2.  Brazilian  Sarsaparilla  ;  Lisbon,  Portugal,  or  Rio  Negro  Sarsaparilla 
(Radix  Sarsaparillse  braziliensis,  seu  lisbonensis;  S.  deMaranon;  S.  de  Para;  S. 
mripida). — Prior  to  the  introduction  of  the  Jamaica  sort  of  sarsaparilla  into  the 
London  market,  the  Lisbon  sort  commanded  the  highest  price.1  This  is  usually 
imported  from  Para  and  Maranham.  It  is  brought  over  unfolded,  tied  in  rolls  or 
cylindrical  bundles  (sarsaparilla  longa)  of  from  three  to  five  feet  long,  and  about 
a  foot  in  diameter. 

In  the  museum  of  the  Pharmaceutical  Society  is  a  roll  (Fig.  272)  weighing 
14  J  lbs. :  its  length  is  3  feet  1  inch,  and  its  diameter  7  inches. 

Fig.  272. 


A  Roll  of  Brazilian  Sarsaparilla. 


It  is  free  from  the  rhizome  or  chump.  But,  as  it  is  not  easy  to  get  at  the  interior 
of  the  rolls,  this  sort  of  sarsaparilla  is  more  liable  to  false  packing  than  any  other 
sort.  It  has  fewer  longitudinal  wrinkles  than  the  Jamaica  kind,  fewer  radicles 
especially  at  one  end;  has  a  reddish-brown  colour,  and  abounds  in  amylaceous 
matter,  both  in  the  cortex  and  pith.  Its  decoction  is  much  paler  coloured  than  the 
Jamaica  variety. 

This  sort  of  sarsaparilla  is  collected  on  the  branches  of  the  Amazon  :  according 
to  iVppig,  at  Huallaga,  Intay,  Jurua,  llio  de  los  Euganos;  according  to  Martius 
at  1  cayala,  lea,  Jupura,  and  Rio  Negro. 


'  Pope,  Med.-Chir.  Trans,  vol.  xii.  p.  344,  1623. 
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Martius1  says  that  the  Indians  gather  it  all  the  year  round,  according  to  the  state 
of  the  weather  and  of  the  rivers.  After  being  dried  over  a  fire,  the  roots  are  tied 
up  in  bundles  with  a  flexible  stem  called  Tvmbotitica ;  and  to  prevent  them  being 
worm-eaten,  they  are  preserved  in  the  gables  of  the  houses,  where  they  are  exposed 
to  smoke. 

The  same  writer2  also  states  that  this  sarsaparilla  is  the  produce  of  Smilacc  papy. 
racea  and  S.  officinalis.  Poeppig  tells  us  that  there  are  two  sorts  of  sarsaparilla 
which  the  dealers  mix  together ;  these  are  sarsa  fina,  a  thin,  lean  sort,  less  active, 
but  also  less  liable  to  be  worm-eaten — and  sarsa  gruisa,  a  thicker,  more  active  sort, 
but  more  liable  to  be  attacked  by  insects  :  the  first,  he  says,  is  the  produce  of  S. 
syphilitica,  the  second  of  S.  cordato-ovata.  Schleiden  suggests  that  S.  Pwrhampuf/ 
of  Ruiz  may  perhaps  yield  some  Brazilian  sarsaparilla. 

3.  Honduras  Sarsaparilla  ;  Mealy  Sarsaparilla  (Radix  Sarsaparilla  ih 
Honduras;  S.  acris  vel  (jutturalis). — It  is  imported  from  Belize,  and  other  parts 
of  the  Bay  of  Honduras.  It  comes  in  large  and  smaller  bundles,  two  or  three  feet 
long,  folded  lengthwise  (in  a  kind  of  hank),  and  secured  in  a  compact  form  by  a 
few  transverse  circular  turns.  A  large  bundle  (Fig.  273)  in  the  museum  of  the 
Pharmaceutical  Society  is  2£  feet  long,  from  10  to  12  inches  in  diameter,  and 
weighs  about  17  lbs.  A  smaller  bundle  (Fig.  274)  is  2  feet  2  inches  long,  3J 
inches  in  diameter,  and  weighs  about  2  lbs. 

Fig  273. 


Fig.  274. 


Figs.  273  and  274.  Large  and  Smaller  Bundles  of  Honduras  Sarsaparilla. 


The  bundles  are  packed  in  bales,  weighing  from  80  to  110  lbs.  or  more,  and 
imperfectly  covered  by  skins.  In  the  interior  of  the  bundles  are  found  roots  of 
inferior  quality,  rhizomes  with  adherent  stems,  stones,  chumps  of  wood,  &c.  The 
roots  are  furnished  with  a  few  rootlets.  The  general  colour  of  the  roots  is  dirty 
grayish  or  reddish  brown.  The  cortex  is  very  mealy,  and  the  meditullium  or  cen- 
tral cord  is  thinner  than  in  the  Jamaica  sort.  The  cells  of  the  nucleus  sheath  are 
square,  or  are  elongated  tangentially,  and  are  equally  thick  on  all  four  sides  (see 
Fig.  268). 

The  taste  of  the  root  is  amylaceous,  and  ultimately  somewhat  acrid.  Its  decoc- 
tion becomes  intensely  blue  by  the  addition  of  a  solution  of  iodine.  Its  powder  is 
fawn-coloured,  and,  when  rubbed  with  water  and  tincture  of  iodine,  becomes 
intensely  bluish  black.  From  five  pounds  of  the  root  of  fine  quality  about  one 
pound  of  extract  may  be  produced  (Hennell).  A  sample,  examined  by  Mr.  Batt- 
ley,  yielded  six  and  a  half  ounces  of  extract  from  three  pounds  of  root,  which  is 


•  Reise,  Bd.  iii.  S.  1260. 
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Fig.  275. 


about  ten  and  a  half  ounces  from  five  pounds :  874  grains  of  the  cortical  portions  of 
the  root  yielded  230  grains  of  extract  (Battley).  In  one  operation,  in  the  labora- 
tory of  a  friend  of  mine,  170  lbs.  of  root  yielded  45  lbs.  of  extract.  According  to 
Mr.  Pope,  the  cortex  yields  twice  as  much  extract  as  the  meditullium. 

Nothing  whatever  is  known  respecting  the  botanical  origin  of  this  sort  of  sarsa- 
parilla. 

Div.  2.  Non-mealy  Sarsaparilla. 

(Sarsaparilla!  non-farinoss  vel  non-amylaceae.) 

The  sarsaparillas  of  this  division  are  characterized  by  a  deeply  coloured  (red  or 
brown)  usually  non-mealy  cortex.  The  cortex  is  red  and  much  thinner  than  in  the 
mealy  sorts.  Although  by  the  microscope  starch  grains  can 
be  detected  in  the  inner  cortical  layers,  yet  their  number  is 
comparatively  small,  and  is  quite  insufficient  to  give  the  meali- 
ness which  characterizes  the  sarsaparilla  of  the  first  division. 
The  diameter  of  the  meditullium  or  ligneous  cord  is  much 
greater  than  in  the  mealy  sarsaparillas,  and  is  frequently  six 
or  more  times  greater  than  the  thickness  of  the  cortex.  The 
roots  have  never  that  swollen  appearance  called  by  dealers 
gouty,  and  which  is  frequently  observed  in  the  mealy  sorts. 

Starch  grains  are  usually  recognizable  in  the  pith  by  the 
microscope. 

If  a  drop  of  oil  of  vitriol  be  applied  to  a  transverse  section 
of  the  root  of  the  non-mealy  sarsaparillas,  both  cortex  and 
wood  acquire  a  dark  red  or  purplish  tint. 

A  decoction  of  non-mealy  sarsaparilla,  when  cold,  does  not 
yield  a  blue  colour  when  a  solution  of  iodine  is  added  to  it. 

This  division  includes  the  sorts  known  in  commerce  by  the 
names  of  Jamaica  and  I/ima  sarsaparillas,  as  well  as  a  sort 
which  I  have  received  as  a  lean  Vera  Cruz  sarsaparilla. 

They  differ  from  the  Caraccas,  Brazilian,  and  Honduras 
sarsaparillas,  in  having  a  red  or  brown  usually  non-mealy 
cortex.  In  the  relative  thickness  of  the  pith  and  woody  layer 
they  agree  with  the  Honduras  sarsaparilla ;  but  they  differ 
from  it  in  having  the  cells  somewhat  elongated  radially,  in 
this  respect  approaching  the  Caraccas  and  Brazilian  sorts. 

I  have  been  unable  to  detect  any  anatomical  difference  between  the  roots  of  the 
Jamaica,  the  so-called  Lima,  and  the  lean  Vera  Cruz  sorts.  The  Jamaica  and  Lima 
sorts  are,  I  believe,  not  essentially  different  from  each  other.  Both  are  probably 
the  produce  of  Central  America.  They  differ  in  colour  somewhat,  in  the  mode  of 
packing,  and  in  the  route  by  which  they  reach  England.  What  I  have  received 
U  lean  Vera  Cruz  sarsaparilla,  might  pass  for  a  lean,  thin,  pale-coloured  Lima  sort 
whose  roots  are  unfolded. 

I.  JAMAICA  Sarsaparilla,  offic;  Red-bearded  Sarsaparilla  (Radix  Sarsa- 
j>itr>//;i ■  jtiuuiict visis  vel  rubree). — This 
sort  first  appeared  in  the  London 
market  about  1819  or  1820.1  The 
roots  arc  I'uli led  and  made  up  in  bundles 
aparilla  rotunda")  of  about  a  foot 
OT  half  a  yard  long,  and  four  or  five 
or  more  inches  broad.  These  bundles 
are  neither  trimmed  nor  closely  packed. 

The  bundle    from  which  Fig.  276 
was  taken,  was  about  17  inches  long, 


Magnified  vietv  of  a  sec- 
tion of  non-mealy  (Ja- 
maica) sarsaparilla. 

a.  Cuticle  or  epidermis. 

b.  Outer  cortical  layers. 
e.  Red  inner  cortical  lay- 
ers. 

d.  Cellular  sheath. 

e.  Woody  zone. 

/.  Medulla  or  pith. 


Fig.  276. 


Bundle  of  Jamaica  Sarsaparilla. 


1  Pope,  Med.-Chir.  Trans,  vol.  xii.  p.  344,  1803. 
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from  5  to  7  inches  wide,  and  3  inches  thick;  its  weight  was  21  \  oz.  In  the  museum 
of  the  Pharmaceutical  Society  are  some  plaits  of  Jamaica  sarsaparilla.  One  of 
these  (Fig.  277)  weighs  5  \  ounces,  and  is  4}  feet  long,  and  If  inches  wide. 


A  Plait  of  Jamaica  Sarsaparilla. 

The  bundles  of  Jamaica  sarsaparilla  are  packed  in  circular  bales  of  from  60  to 
80  lbs.  each.  The  roots  of  this  sort  are  long,  slender,  furnished  with  numerous 
small  fibrous  rootlets  (called  the  beard).  Its  cortex  is  brownish,  but  with  an  orange- 
red  tint,  which  distinguishes  it  from  other  kinds  of  red  sarsaparilla.  The  cortex  is 
reddish,  and  when  examined  by  the  microscope  is  found  to  contain  some  starch 
globules.  The  meditullium  has  frequently  a  reddish  tint.  When  chewed,  Jamaica 
sarsaparilla  tinges  the  saliva.  Its  taste  is  not  remarkably  mucilaginous,  but  slightly 
bitter,  and  after  a  few  minutes  slightly  acrimonious.  Its  decoction  is  deepened  in 
colour  by  a  solution  of  iodine,  but  no  blue  is  perceptible.  Its  powder  is  pale 
reddish-brown,  and  when  rubbed  with  water  and  tincture  of  iodine  becomes  blue, 
but  less  intensely  so  than  the  powder  of  the  Honduras  variety.  It  yields  a  larger 
quantity  of  extract  than  the  other  varieties;  its  extract  is  perfectly  soluble  in  cold 
water.  From  three  pounds  of  average  quality  about  one  pound  of  extract  may  be 
obtained  (Hennell,  also  Battley);  but  from  the  same  quantity  of  root  of  very  fine 
quality,  nearly  one  pound  and  a  quarter  of  extract  may  be  procured  (Hennell). 
874  grains  of  the  cortical  portion  of  the  root  yielded  484  grains  of  extract 
(Battley).  According  to  Mr.  Pope,  the  cortex  yields  five  times  as  much  as  the 
meditullium. 

The  following  are  the  characters  of  Jamaica  sarsaparilla  according  to  the  London 
Pharmacopoeia  (1851) : — 

Reddish,  copiously  covered  with  rootlets,  with  a  non-mealy  bark. 

Jamaica  sarsaparilla  is  not  the  produce  of  the  island  whose  name  it  bears,  but, 
as  I  have  been  informed  by  wholesale  dealers,  of  the  Mosquito  shore  on  the  eastern 
coast  of  Honduras  and  of  St.  Juan,  from  whence  it  is  brought  to  England  by  way 
of  Jamaica;  and  occasionally  it  is  said  to  be  brought  from  Guatemala. 

I  am  indebted  to  Mr.  G.  R.  Porter,  of  the  Board  of  Trade,  for  the  following 
official  account  of  the  sources  of  Jamaica  sarsaparilla : — 


Account  of  the  Quantities  of  Sarsaparilla  Imported  into  Jamaica  in  each  year  from  1840  to  1845,  distin- 
guishing the  Countries  from  which  Imported. 

1840. 

1841. 

1842.            1843. 

1844. 

1845. 

lbs. 
11,326 
75,309 

lbs. 

11,778 
125 

lbs. 

31,442 
80 

lbs. 
11,176 
48,527 
208 

lbs. 

143,730 
1,210 

lbs. 

166,148 
1,512 

PI        1  in 

86,635 

11,903 

31,522 

59,911 

144,940 

167,660 

The  Quantities  of  Sarsaparilla  Exported  from  Jamaica  to  Great  Britain  was — 

In  1040  157,868  lbs.  I  In  1843 27,271  lbs. 

]84i     "  19,214  1844 125,738 

1842     ' 17,208  1845 175,278 

This  accords  with  Humboldt's  statement  before  mentioned  (see  ante,  p.  26o) 
that  sarsaparilla  is  exported  from  Colombia  (he  says  from  Carthagena  and  Mompox) 
into  Jamaica. 
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But,  although  this  table  may  be  relied  on  for  showing  the  countries  from  which 
sarsaparilla  is  Imported  into  Jamaica,  it  does  not  establish  the  place  of  growth. 

It  is  probable  that  Jamaica  sarsaparilla  is  the  produce  of  Smilax  officinalis. 

In  the  collection  of  Materia  Medica  at  Apothecaries'  Hall,  London,  is  a  sample  of  sarsaparilla 
said  to  have  been  grown  in  Jamaica;  but  it  does  not  resemble  the  Jamaica  sarsaparilla  of  com- 
merce.    Its  colour  is  pale  cinnamon  brown.     Internally  it  is  mealy. 

5.  Ltma  Sarsaparilla  (Radix  Sarsaparillse  de  Lima). — This  name  is,  of 
course,  strictly  applicable  to  sarsaparilla  brought  from  Lima  only,  from  whence,  in 
fact,  the  first  parcels  came.  But  of  late  years  sarsaparilla  of  the  same  quality  has 
been  brought  from  various  other  places;  and  the  dealers,  to  distinguish  it  from  other 
kinds,  have  called  it  the  Lima  sort;  and  gradually  the  term  Lima  sarsaparilla  has 
been  applied,  rather  to  indicate  the  quality  than  the  place  of  shipment.  The  true 
Lima  sort  is  brought  round  Cape  Horn ;  whereas  much  of  the  so-called  Lima  sort 
is  the  produce  of  Costa  Rica,  and  is  brought  from  the  Caribbean  Sea.  I  know  of 
one  importation  of  99,000  lbs.  from  Costa  Rica.  The  Lima  sort  is  also  brought 
from  Guajaquil  and  Valparaiso. 

Although  some  druggists  prefer  good  parcels  of  Costa  Rica  to  Lima  sarsaparilla, 
still  the  general  run  of  the  Lima  parcels  comes  nearer  to  Jamaica  than  the  Costa 
Rica  sort.  On  the  whole,  however,  it  is  difficult  to  say  whether  any  dealer  can 
with  certainty  distinguish  the  Lima  and  Costa  Rica  sorts. 

I  am  informed  that  the  Costa  Rica  sort  sometimes  comes  from  St.  Marta,  Savanilla, 
and  Caraccas;  though  that  from  Costa  Rica  is  usually  of  a  better  description. 

Lima  (including  Costa  Rica)  sarsaparilla  is  imported  folded  in  bundles  or  hanks 
of  about  2  or  3  feet  long,  and  6  or  9  inches  in  diameter,  with  the  attached  rhizome 
(chump)  contained  in  the  interior  of  the  bundle.  The  bundle,  of  which  a  cut  (Fig. 
278)  is  subjoined,  came  via  Jamaica :  it  weighed  2  lbs.  13  oz. ;  was  2  feet  long, 
and  6  inches  in  diameter. 

Fig.  278. 


Bundle  of  Lima  Sarsaparilla. 

The  bundles  are  usually  packed  in  bales  of  from  60  to  80  lbs.  each. 

In  quality,  Lima  sarsaparilla  closely  resembles  the  Jamaica  sort;  but  it  yields  a 
smaller  quantity  of  extract.  Its  colour  is  brown  or  grayish-brown.  Occasionally 
a  few  roots  are  found  in  a  bale  of  good  Lima  sarsaparilla,  which,  as  well  as  their 
rhizome  and  stem,  are  light  clay-coloured.  The  stems  are  square  and  prickly :  the 
prickles  are  few  and  small,  except  in  the  clay-coloured  variety. 

Lima  sarsaparilla  is  probably  the  produce  of  Smilax  officinalis. 

Occasionally  a  knobby  root  or  rhizome,  like  the  radix  Chinee,  with  a  round 
stem,  and  long,  smooth,  wiry,  brown  root-fibres,  is  found  in  a  bale  of  Lima  sarsa- 
parilla. A  transverse  section  of  the  stem  presents,  to  the  naked  eye,  a  structure 
somewhat  similar  to  that  of  the  common  cane.  I  have  received  the  same  root 
(under  the  name  of  Salseparcille- Squine  de  Macaraxbo)  from  Professor  Guibourt, 
who  found  it  in  Caraccas  sarsaparilla. 

ti.  Ykka  Cruz  Sarsaparilla  {Radix  Sarsaparillie  de  Vera  Cruce).— Much 
confusion  exists  about  the  sarsaparilla  called  the  Vera  Cruz  sort;  this  name  being 
usually  applied  to  the  gouty  Caraccas  sort  before  described.  The  sort  which  I 
received  some  years  ago  under  the  name  of  "lean  Vera  Cruz  sarsaparilla,"  I  was 
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informed  came  from  Vera  Cruz;  but  it  is  now  seldom  met  with.  It  is  the  sort 
which  Mr.  Pope*  described  as  "lean,  dark,  and  fibrous."  The  bundle  (Fig.  279) 
is  2  feet  long,  and,  at  the  widest  part,  7  inches  broad:  the  weight  is  7  ouocea, 
The  roots  are  unfolded  (sarsaparilla  longa),  and  have  the  champ  attached  at  one 


end. 

Fig.  279 


Bundle  of  Vera  Cruz  Sarsaparilla. 

They  are  thin,  tough,  of  a  grayish-brown  colour,  with  a  shrivelled,  thin,  non- 
mealy  cortex.  They  give  off  very  few  rootlets.  This  sort  yields  a  deep-coloured 
decoction,  which  is  unchanged  by  a  solution  of  iodine. 

Vera  Cruz  sarsaparilla  is  the  produce  of  Smilax  medica. 

Tampico  sarsaparilla  is  probably  identical  with  the  Vera  Cruz  sort. 

Therapeutical  Value  and  Quality. — The  relative  therapeutical  values  of 
the  different  sorts  of  sarsaparilla  are  not  easily  determined.  There  are  only  two 
ways  by  which  we  can  attempt  to  arrive  at  them — one  chemical,  the  other  clinical 
or  empirical.  But  while,  on  the  one  hand,  we  have  neither  comparative  analyses 
of  the  various  commercial  sorts  of  this  root,  nor  an  accurate  knowledge  of  its  active 
principle ;  so,  on  the  other,  we  have  no  clinical  observations  of  the  relative  effects 
of  the  different  sorts,  and  great  difficulty  exists  in  the  way  of  making  them,  on 
account  of  the  immediate  and  obvious  effects  of  this  root  being  very  slight.  To 
this  absence  of  actual  precise  information  must  be  ascribed  the  different  relative 
values  assigned  to  the  various  sorts  in  different  countries. 

In  the  southern  parts  of  Europe,  where  sarsaparilla  has  been  the  longest  in  use, 
the  thickest  and  most  mealy  roots,  irrespective  of  the  country  producing  them,  are 
preferred.  It  is,  however,  quite  certain  that  starch  is  not  the  active  principle  of 
the  root,  but  is  regarded  as  being  contemporaneous  with  it.  I  believe  this  opinion 
to  be  erroneous;  for,  Istly,  the  mealy  sarsaparillas  give,  to  the  test  of  oil  of  vitriol, 
slighter  indications  of  the  presence  of  smilacin  than  the  non-mealy  sorts;  2dly,  the 
mealy  sorts  are  the  least  acrid  to  the  taste;  and,  3dly,  the  largest  quantity  of 
extract  is  obtained  from  a  non-mealy  sort,  viz.,  that  brought  via  Jamaica. 

In  England  the  non-mealy  sarsaparillas  are  almost  universally,  and,  as  I  believe, 
properly  preferred;  and  of  these  the  Jamaica  sort  is  most  esteemed,  and  next  to 
this,  that  called  the  Lima. 

The  colour  of  the  root  is  not  to  be  absolutely  depended  on,  but  roots  having  a 
deep  orange-red  tint  are  preferred.  Taste,  perhaps,  is  the  best  criterion :  the  more 
acrid  and  nauseous  the  taste,  the  better  is  the  quality  of  the  root.  This  test  has 
been  much  insisted  on  by  Dr.  Hancock.2  The  quantity  of  extract  yielded  by  a 
given  weight  of  the  root  has  been  much  insisted  on  by  Mr.  Battley  and  Mr.  Pope 
as  a  test  of  goodness;  both  these  writers  have  asserted  the  superiority  of  Jamaica 
sarsaparilla,  because  it  yields  a  larger  quantity  of  extract.  But  though  a  sarsaparilla 
which  yields  very  little  extract  cannot  be  regarded  as  good,  yet  it  does  not  follow, 
especially  in  the  absence  of  comparative  trials,  that  a  sarsaparilla  which  yields  the 
most  abundant  extract  is  necessarily  the  best,  since  the  quantity  may  arise  from 
the  presence  of  mucilage  and  other  inert  matters.  The  heard  is  another  criterion 
of  goodness:  the  greater  the  quantity  of  root-fibres  (technically  called  heard),  the 
better  the  sarsaparilla. 

1  Med.-Chir.  Trans,  vol.  xii.  p.  344,  1823.  a  Transactions  of  the  Medico-Botanical  Society,  1829. 
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Commerce. — For  the  following  table  I  am  indebted  to  Mr.  G-.  R.  Porter,  of  the 
Board  of  Trade :  — 

Account,  showing  the  Quantities  of  Sarsaparilla  Imported  into  the  United  Kingdom,  and  distinguishing 
the  Countries  from  which  Imported,  in  each  year  from  1840  to  1848. 


Countries  from  which 
imported. 

1840. 

1841. 

1842. 

1843. 

1844. 

1845. 

1810. 

1S47. 

1848. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

69 
133 

— 

15 

6 

4,715 

2.099 

1 

5,872 

4 

99 

587 

— 

— 

— 

3,055 

10 

— 

— 

N.  American  Colonies 

593 

9 

40 

906 

610 

— 

— 

— 

— 

156.02* 

46,165 

27,575 

51,771 

136,723 

196.715 

87,102 

49,111 

70,480 

4.554 

50,927 

49.236 

4,581 

39,104 

83,701 

19,700 

41,043 

18,007 

13,828 
94 

298 
3,902 

39,694 

34,012 
9.184 

12,541 

20,683 

87,686 

— 

180 

4,141 
587 

1,399 

1,654 

419 

2,725 

5,572 

172 

11,736 
5,446 
10,430 

13,732 
300 

23,064 
21 

973 
5,736 

5,255 
407 

930 

Chili 

— 

41 

— 

— 

— 

— 

— 

— 

— 

East  Indies     



5,878 



— 

12 

— 

— 

11,351 





498 

16,645 

— 

— 

— 

— 

— 











9 

105 

— 

9,878 



Foreign  West  Indies   . 
New  Grenada.  &c.    .  . 





— 

— 

11,51a 

26,857 

— 

— 

2,862 

— 

— 

— 

— 

2,018 

1.307 

47.390 

6,996 

5,300 





— 

— 

145 

5,768 

13,682 





— 

— 

— 

— 

— 

1,059 
13,010 

10 

— 

— 

Cape  of  Good  Hope  .  . 

Central  America     .  .  . 

— 

— 

— 

— 

— 

131 

10,069 

161 

2,427 

— 

— 

— 

— 

— 

— 

— 

.8,004 

3,179 

— 

86 

— 

— 

— 

— 

— 

— 

— 

180,126 

120,581 

138,919 

128,078 

221,487 

378,241 

222,419 

138,078 

103,435 

Composition. — Sarsaparilla  was  analyzed  by  Cannobio;1  by  Pfaff;8  by  Batka;:! 
and  by  Thubeuf.4 

Cannohio's  Analysis. 
Bitter  acrid  resin  .  .     2.! 
Gammy  extractive  .    5.. 


Btarofa 

Woody  fibre 
Loss 


Sarsaparilla     [Hon- 
duras]     ....       100.1 


Pfajfs  Analysis. 
Balsamic  resin  .  .  .    2.0 
Acrid  extractive   .  .     2.5 
Extractive    similar 

to  cinchona  ....  3.7 
Common  extractive  9.4 
Gummy  extractive  .     1.4 

Starch trace 

Albumen 2.2 

Woody  fibre    ....  75.0 

Moisture 3.0 

Loss 0.8 

Sarsaparilla    [Vera 
Cruz] 100.0 


Batlca's  Analysis. 
A  crystalline  matter 
(parallinic  acid). 
A  colouring  (crystal- 
line) matter. 
An  essential  oil. 
Gum. 
Bassorin. 
Starch. 
Albumen. 

Extractiform  matter. 
Gluten  and  glindine. 
Fibrous  and  cellular 
tissue. 
Pectic  acid. 
Acetic  acid. 
Salts — namely,  chlo- 
rides of  calcium,  po- 
tassium, and  magne- 
sium;   carbonate    of 
lime,  oxide  of  iron, 
and  alumina. 


Thubeufs  Analysis. 

1.  A      crystalline     sub- 
stance (salstparine) . 

2.  A  colouring  matter. 

3.  A  resinous  matter. 

4.  Ligneous  matter. 

5.  Starch. 

6.  Chloride  potassium. 

7.  Nitrate  potash. 

8.  Fixed  aromatic  thick 
oil. 

9.  Waxy  substance. 


Sarsaparilla. 


Sarsaparilla. 

Batka5  separately  analyzed  the  bark,  wood,  and  pith  of  Jamaica  sarsaparilla,  and 
obtained  the  following  results: — 


F.pulermis* 
Volatile    oil    (with    some    acrid 
ing  matter.  [resin). 

Acil.ii 

rjg   resin  (parill-resin,  j>a- 
rillinic  acid  ?). 
Extractive  matter. 
A I  bo  men  and  bassorin. 

Starch  and  gum. 


Cortical  Pith.'' 
Starch. 
Gum. 

Vegetable  gluten. 
Extractive  matter. 
Albumen. 

Resinous  colouring  matter. 
Amylaceous  fibre  and  tegument. 


Woody  Nucleus  and  Pith. 
Yellow  soft  resin. 
Starch. 
Gum. 
Pectates. 
Vegetable  gluten. 
Frothing  resin. 
Creasote  (a  trace). 
Woody  fibre. 


1  BrugnaUlli.  GiornaU  di  Fisica,  Ac,  Dec.  2,  vol   i.  p.  421,  1818. 

\h<t.  Mid.  Bd.  Vii.  8   00,1894.  2  Journ.  de  Pharm.  t.  xx   p.  43.  1834. 

*  Pharmaceulisches  Central-Blattfur  1831.  S.  902. 
•  By  epidermis,  1  presume  the  author  means  both  epidermis  properly  so  called  and  the  outer  cortical 

1  By  corliral  pith  (  Kiiidanark',  the  author  obviously  means  the  inner  cortical  layers. 
VOL.  II. — 18 
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1.  Essential  oil  of  Sarsaparilla.— Sarsaparilla  contains  a  small  quantity  of  volatile  oil. 
The  following  experiments  were  made  by  a  friend,  a  manufacturing  chemist,  who  gave  me 

the  products  for  examination.      140  lbs  of  Jamaica  sarsaparilla  were  distilled,  ' 

at  twice,  with  220  gallons  of  water.     50  gallons  of  a  milky  liquid  were  obtained,  which  were 

again  submitted  to  distillation  until  20  gallons  had  passed  over.     20  lbs.  of  common  salt  were 

added  to  the  distilled  product,  and  heat  being  applied,  3  gallons  were  drawn  over.     Tl 

was  milky,  held  in  solution  carbonate  of  ammonia,  and  contained  a  few  drops  of  a  volatile  oil, 

which  was  heavier  than  water,  was  soluble  in  rectified  spirit,  and  had  the  odour  and  aci 

of  sarsaparilla.     100  lbs.  of  Jamaica  sarsaparilla  were  distilled  with   100  gallons  of  water. 

The  distilled  liquor  was  acid,  and  formed  a  white  precipitate  with  solutions  of  acetate  of  lead. 

It  was  re-distilled:  the  liquor  that  first  passed  over  was  not  ammoniacal,  but  towards  the  end 

of  the  process  became  so. 

2.  Smilacin. — Discovered  in   1824  by  Palotta,1  who  termed  it  pariglin.     Folchi,  about  the 
same  time,  also  procured  it,  and  gave  it  the  name  of  smilacin.     Thubeuf,  in   1831,  called  it 
saheparin.     In  1833,  Batka  announced  that  the  active  principle  of  this  root  was  an  acid,  which 
he  termed  parallinic  acid.     Lastly,  in   1834,  Poggiale2  showed  the  identity  of  these  d 
substances. 

It  is  procured  by  decolorizing  a  concentrated  hot  alcoholic  tincture  of  sarsaparilla  by  animal 
charcoal.  The  tincture  deposits,  on  cooling,  impure  smilacin,  which  may  be  purified  by  re- 
peated solution  and  crystallization.     Soubeiran3  has  proposed  a  more  economical  process. 

It  resides  both  in  the  cortical  portion  and  in  the  woody  zone. 

Smilacin  is  a  white,  crystallizable,  odourless,  and,  in  the  anhydrous  state,  almost  tasteless 
substance;  very  slightly  soluble  in  cold  water,  more  so  in  toiling  water,  and  depositing  from 
the  latter  by  cooling.  Its  solution  has  the  bitter  acrid  taste  of  sarsaparilla,  and  froths  on  agita- 
tion. It  is  soluble  in  alcohol,  ether,  and  oils.  It  does  not  combine  with  acids  to  form  salts. 
Strong  sulphuric  acid  colours  it  red,  then  violet,  and,  lastly,  yellow.  It  dissolves  in  cold  and 
pure  hydrochloric  acid :  the  solution  becomes  red  and  afterwards  gelatinous  when  heated.  It 
is  soluble  in  strong  nitric  acid  :  if  the  solution  be  heated,  nitrous  gas  escapes;  and,  by  evapora- 
tion, a  solid  residuum  is  obtained,  which  is  soluble  in  boiling  water,  from  which  it  precipitates 
in  white  flocks  as  the  liquid  cools. 

Smilacin  is  closely  allied  to,  if  it  be  not  identical  with,  saponin.  Now,  as  the  latter  is  readily 
converted  into  an  acid  (esculic  acid),  so  probably  is  the  former:  hence,  perhaps,  the  parallinic 
acid  of  Batka  may  not  be  absolutely  identical  with  smilacin,  but  bear  the  same  relation  to  it 
that  esculic  acid  does  to  saponin. 

Sniilacin  has  the  following  composition  : — 

Poggiale. 
(Mean  of  12  analyses.)  Henry.  Petersen. 

Carbon 62.53     62.84  62.80 

Hydrogen 8.67     ........      9.76  9  14 

Oxygen 28.80 27.40  28.06 

Anhydrous  smilacin  .  .  .  100.00    100.00      [Parillina]    100.00 

Poggiale  gives  the  following  formula  for  its  atomic  constitution,  CsH7£03;  while  0.  Henry4 
assumes  C9H903,  and  Petersen5  C9H803.  As  no  definite  compound  of  smilacin  has  been  ob- 
tained, these  formulae  are  of  little  value.  Thubeuf  says  that  hydrated  [crystallized]  smilacin 
contains  8.06  water. 

Cnllerier6  gave  it  to  nine  syphilitic  patients.  In  doses  of  six  grains,  the  stomach  readily  sup- 
ported it;  but  nine  grains  caused  weight  at  the  stomach  and  nausea.  It  appeared  to  relieve 
the  patients'  symptoms,  and,  in  one  case,  seemed  to  effect  acure.  According  to  Palotta,  pariglin, 
in  doses  of  from  two  to  thirteen  grains,  acts  as  a  debilitant,  reducing  the  circulation,  sometimes 
producing  constriction  of  the  oesophagus,  and  exciting  nausea  and  diaphoresis.  He  thinks  it 
might  be  useful  in  chronic  rheumatism,  skin  diseases,  &c. 

3.  Starch. — This  is  found  in  both  the  cortical  and  medullary  cells.  It  is  most  abundant  in 
the  Caraccas,  Brazilian,  and  Honduras  sarsaparillas,  to  which  it  gives  their  mealy  character. 
According  to  Schleiden,  it  exists  in  two  forms — as  grains  and  as  paste. 

The  starch-grains  are  arranged  in  groups  of  2,  3,  4,  or  6 ;  their  shapes  being  modified  by 
their  mutual  compression:  the  prevailing  form  being  that  of  a  mullar.  Their  average  length  is 
about  jjjVs1'1  of  an  incn  7  The  nucleus  (central  cavity  or  hilum)  is  scarcely  perceptible  by 
ordinary  light  (Schleiden  says  that  the  grains  are  without  evident  central  cavity);  but  by  the 

1  Journ.  de  Pharm.  x.  543.  2  Journ.  de  Chim.  Med.  x.  577. 

»  Nouv.  I'raitg  de  Pharm.  ii.  1G6.  *  Journ.  de  Pharm.  xx.  682. 

1  Thomson.  Organic  Chemistry,  279.  «  Journ.  de  Chim.  Mtd.  t.  i    p.  45,  2<1e  «er 

1  The  following  measurements,  in  parts  of  an  English  inch,  of  the  grains  of  starch  of  sarsaparilla,  were 
made  for  me  by  Mr.  George  Jackson  :  — 
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aid  of  polarized  light  its  position  may  be  determined,  as  it  is  at  the  junction  of  the  arms  of  the 
cross.  In  some  grains  it  can  be  detected  by  common  light.  Towards  the  circumference  of 
gome  of  the  grains  a  series  of  faint  parallel  curved  lines  are  observed. 

8tareh  paste,  or  amorphous  starch,  is  found  in  some  of  the  cortical  cells.  It  is  more  abundant 
jn  Vera  Cruz  sarsaparilla,  which  is  sun-dried,  than  in  the  Brazilian  sort,  which  has  been  dried 
by  exposure  to  the  smoke  of  fires;  hence,  probably,  its  formation  depends  on  the  season,  and 
not  on  the  action  of  heat  on  the  grain  starch.  Iodine  colours  it  blue.  This  so-called  starch- 
,  or  amorphous  state,  is,  perhaps,  only  imperfectly  formed  and  closely  aggregated  starch 
grains. 

4.  Resin  and  Extractive. — These  principles  require  further  examination.  On  them  pro- 
bably depends  a  part,  at  least,  of  the  medicinal  properties  of  sarsaparilla. 

Ciikmical  Characteristics. — A  decoction  of  sarsaparilla  froths  greatly  when 
shaken.  It  scarcely,  if  at  all,  reddens  litmus.  Diacetate  of  lead  and  protonitrate 
of  mercury  cause  precipitates.     Alkalies  deepen  the  colour  of  the  decoction. 

If  a  strong  decoction  be  added  to  oil  of  vitriol,  a  red  colour  is  produced  (owing 
to  the  action  of  the  acid  on  the  smilacin  ?). 

Decoctions  of  mealy  sarsaparilla  become  dark  blue  (iodide  of  starch)  on  the  ad- 
dition of  a  solution  of  iodine.  Decoctions  of  non-mealy  sorts  are  usually  somewhat 
darkened  by  iodine,  but  the  effect  frequently  disappears  after  a  few  minutes. 

If  a  solution  of  a  persalt  of  iron  be  added  to  the  decoction,  more  or  less  darkening 
is  usually  produced.  The  greatest  effect  is  produced  with  decoctions  of  either 
Jamaica  or  Lima  sarsaparilla :  with  those  of  the  Honduras  and  Brazilian  sorts  the 
effect  is  much  feebler.     In  some  cases  a  flocculent  precipitate  slowly  subsides.1 

If  oil  of  vitriol  be  applied  to  a  section  of  sarsaparilla,  a  greater  or  less  portion  of 
the  woody  surface  (the  woody  zone,  and,  in  the  case  of  Jamaica  and  Lima  sarsa- 
parilla, the  cortex  also)  becomes  dark  red,  and  then  violet  (owing  to  the  action  of 
the  acid  on  the  smilacin  ?).  The  same  colour  is  also  produced  by  the  action  of  the 
acid  on  a  fresh  cut  surface  of  the  rhizome  (chump). 

If  a  strong  decoction  of  mealy  sarsaparilla  be  poured  into  alcohol,  a  copious  pre- 
cipitate (starch)  is  produced. 

Physiological  Effects,     a.  On  Vegetables. — Not  ascertained. 

p.   On  Animals. — Not  ascertained. 

y.  On  Man. — Imperfectly  determined;  no  experiments  having  been  made  to 
ascertain  its  physiological  effects. 

To  the  taste,  sarsaparilla  is  slightly  acrid,  and  somewhat  nauseous.  Diaphoresis 
is  by  far  the  most  common  effect  of  its  internal  use.  When  the  skin  is  kept  cool, 
diuresis  is  not  unusual.  But  in  estimating  the  diaphoretic  or  diuretic  power  of 
sarsaparilla,  we  must  take  into  consideration  the  amount  of  liquid  in  which  the 
medicine  is  usually  taken,  and  the  other  medicines  which  are  frequently  conjoined 
with  it :  for,  in  many  instances,  the  diaphoresis  or  diuresis  is  referable  rather  to 
these  than  to  sarsaparilla. 

In  several  cases  I  have  given  the  powder  of  this  root  in  very  large  doses,  in  order 
to  ascertain  its  effects.  Nausea,  vomiting,  and  temporary  loss  of  appetite,  were 
alone  observed. 

Dr.  Hancock9  says,  that  on  one  patient,  an  African,  an  infusion  of  four  ounces 
of  llio  Negro  sarsa  acted  as  a  narcotic,  producing  nausea,  great  prostration  of 
strength,  torpor,  and  unwillingness  to  move.     The  pulse  was  scarcely  altered,  unless 
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it  were  a  little  retarded.     Though  the  effects  here  stated  agree,  to  a  certain 

with  those  ascribed  to  sinilacin,  they  cannot  be  regarded  as  the  ordinary  effects  of 

this  root. 

In  some  conditions  of  system,  especially  those  of  a  cachectic  kind,  sarsaparilli 
acts  as  a  powerful  and  valuable  alterative  tonic.     Its  continued  use  is  often  attended 
with  improvement  of  appetite  and  digestion,  augmentation  of  strength,  inci 
flesh,  the  production  of  a  more  healthy  tone  of  mind,  and  the  palliation,  or,  in  soo4 
cases,  complete  disappearance,  of  various  morbid  symptoms — as  eruptions, 
tions,  pains  of  a  rheumatic  character,  &c.     Sarsaparilla  differs  in  several  i 
from  the  bitter  vegetable  tonics.     Though  it  is  not  devoid  of,  yet  it  does  i 
they  do,  abound  in  a  bitter  principle.     It  is  not  adapted  for  the  cure  of  intermit- 
tents,  or  of  simple  debility.     But  its  best  effects  are  seen  in  those  depraved  con- 
ditions of  system,  which   the  public,  and  even  some  medical  men,  ascribe  to  the 
presence  of  a  morbid  poison,  or  to  a  deranged  condition  of  the  fluids.     Hence  it  is 
frequently  denominated  a  purifier  of  the  blood.     Those  who   do  not  adopt  the 
pathological  notion  here  referred  to,  call  it  an  alterative. 

Those  varieties  of  sarsaparilla  which  abound  in  starch  (as  the  Caraccas  and  //-<«. 
duras  sorts)  possess  demulcent  and  nutritive  properties. 

Uses. — By  many  practitioners  sarsaparilla  is  considered  to  possess  no  remedial 
properties ;  by  others  it  is  regarded  as  a  medicine  of  great  efficacy.  Consi 
that  more  than  100,000  lbs.  of  it  are  annually  consumed  in  this  country,  the 
number  of  those  who  entertain  the  latter  opinion  cannot  be  small.  It  has  been 
justly  remarked  by  Mr.  Lawrence,1  that  physicians  have  no  confidence  in  it,  and 
surgeons  a  great  deal.  I  think  that  this  fact  is  readily  explained  by  the  cir- 
cumstance that  physicians  are  much  less  frequently  called  in  to  prescribe  for  thou 
forms  of  disease  in  the  treatment  of  which  surgeons  have  found  sarsaparilla  so 
efficacious. 

Many  practitioners  have  doubted  or  denied  its  remedial  activity  on  what,  it  must 
be  admitted,  are  very  plausible  grounds;  viz.,  that  the  root  possesses  very  little 
taste  and  no  smell;  that,  by  the  ordinary  mode  of  using  it,  it  produces  very  slight, 
if  any,  obvious  effects  on  the  animal  economy;  and  that  it  has  failed  in  their  hands 
to  relieve  or  cure  diseases  in  which  others  have  asserted  they  found  it  effectual. 
They  are,  therefore,  disposed  to  refer  any  improvement  of  a  patient's  health,  under 
the  long-continued  use  of  sarsaparilla, 'either  to  natural  changes  in  the  constitution, 
or  to  the  influence  of  the  remedial  means  with  which  the  sarsaparilla  was  conjoined. 
But  I  would  observe,  that  hitherto  no  experiments  have  been  made  to  ascertain 
what  effects  the  long-continued  employment  of  sarsaparilla  may  give  rise  to  in  the 
system  of  a  healthy  man;  and  we  are  not  warranted  in  assuming  that  none  would 
result,  because  none  are  observable  from  the  employment  of  a  few  doses.  More- 
over, it  is  to  be  remembered  that  some  of  our  most  powerful  poisons  prove  the 
most  efficacious  remedies  when  given  in  such  small  doses  that  they  excite  no  other 
obvious  effect  on  the  system  than  the  removal  of  morbid  symptoms.  Witness  the 
beneficial  influence  of  the  minute  doses  of  arsenious  acid  in  lepra.  Furthermore, 
no  one  has  ascribed  to  sarsaparilla  the  power  of  a  specific,  and  its  warmest  advo- 
cates admit  its  occasional  failure.  But  so  often  has  it  been  found,  that  various 
diseases,  which  had  resisted  all  other  tried  remedial  means,  and  were  gradually 
increasing,  became  stationary,  and  afterwards  subsided,  under  the  use  of  sarsaparilla, 
that  a  large  majority  of  British  surgeons,  including  the  most  eminent  of  the  present 
day,  have  been  compelled  to  admit  its  therapeutic  power. 

As  no  obvious  relationship  exists  between  its  known  physiological  effects  and  its 
apparent  therapeutic  agency,  an  argument  has  been  raised  against  its  medicinal 
activity,  on  the  ground  that  we  cannot  explain  its  melhodus  medendi;  but,  for  the 
same  reason,  we  might  refuse  to  admit  the  power  of  cinchona  to  cure  ague.     Mr. 

1  Lectures  on  Surgery,  in  the  Lond.  Med.  Gaz.  vol.  v.  p.  770. 
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Lawrence1  justly  observes  that,  although  we  cannot  point  out  the  manner  in  which 
a  remedy  "  operates,  we  are  not,  on  that  account,  to  withhold  our  confidence  in  its 
power.  It  is  enough  for  us,  in  medical  science,  to  know  that  certain  effects  take 
place.  In  point  of  fact,  we  are  in  many  cases  unable  to  distinguish  the  modus 
Operandi  of  medicines — the  manner  in  which  their  influence  is  produced."  The 
most  plausible  explanation  of  the  agency  of  alterative  medicines  is  that  offered  by 
M  idler,2  and  which  I  have  before  had  occasion  to  notice  (see  vol.  i.  p.  137).  It 
assumes  that  these  remedies  cause  changes  in  the  composition  of  the  nutritive  fluids 
(the  chyle  and  blood),  and  thereby  produce  slight  chemical  alterations  in  organs 
morbidly  changed  in  composition,  by  which  already  existing  affinities  are  annulled, 
new  ones  induced,  and  the  vital  principle  enabled  to  effect  the  further  restoration 
and  cure.  This  hypothesis  may  be  used  to  explain  the  remedial  influence  of  sarsa- 
parilla. 

Sarsaparilla  has  been  found  especially  serviceable  in  the  following  maladies  : — 

1.  In  inveterate  venereal  disease. — It  is  beneficial  principally  when  the  malady 
is  of  long  continuance,  and  the  constitution  is  enfeebled  and  emaciated,  either  by 
the  repeated  attacks  of  the  disease,  or  by  the  use  of  mercury.  In  such  cases  it  is, 
as  Sir  William  Fordycca  correctly  observed,  "  the  great  restorer  of  appetite,  flesh, 
colour,  strength,  and  vigour."  When  the  disease  resists,  or  is  aggravated  by,  the 
use  of  mercury,  sarsaparilla  evinces  its  most  salutary  powers.  It  is  given  to  relieve 
venereal  pains  of  a  rheumatic  character  ;  to  remove  venereal  eruptions ;  to  promote 
the  healing  of  ulcers  of  the  throat ;  and  to  assist  in  the  cure  when  the  bones  are 
affected.  In  recent  chancre,  or  bubo,  it  is  of  little  use;  nor  does  it  appear  to  pos- 
sess the  least  power  of  preventing  secondary  symptoms.  We  cannot  ascribe  to  it 
"  the  same  anti-syphilitic  properties — that  is,  the  same  power  of  arresting  or  curing 
the  venereal  disease — that  experience  warrants  us  in  attributing  to  mercury."4 
Sarsaparilla  is  sometimes  given  alone,  but  more  frequently  with  other  remedies : 
as  with  stimulating  diaphoretics  (mezereon,  sassafras,  and  guaiacum),  or  with  mer- 
curials in  small  or  alterative  doses,  or  with  acids  (especially  the  nitric),  or  with 
alkaline  substances  (as  potash  or  lime),  or  with  iodine  or  with  the  bitter  tonics. 
It  is  difficult  to  lay  down  concise  rules  to  guide  us  in  the  selection  of  these  adjuncts. 
In  venereal  pains  and  eruptions,  sudorifics,  the  copious  use  of  warm  diluents  and 
warm  clothing,  are  especially  applicable,  and  should  be  conjoined  with  sarsaparilla. 
In  scrofulous  constitutions,  with  enlarged  glands,  it  will  be  for  the  most  part  ad- 
visable  to  avoid  the  use  of  mercury.  In  such  I  have  seen  the  alkalies  most 
serviceable.  When  extreme  debility  is  present,  the  bitter  tonics  and  nitric  acid 
are  often  added  to  sarsaparilla  with  benefit.  When  the  periosteum  is  affected, 
iodide  of  potassium  should  be  conjoined. 

2.  In  chronic  rheumatism  sarsaparilla  is  often  advantageously  conjoined  with 
powerful  sudorifics  and  anodynes  (as  opium  or  hyoscyamus),  especially  when  any 
suspicion  exists  as  to  the  venereal  origin  of  the  disease. 

8.  In  obstinate  skin  diseases  benefit  is  frequently  obtained  by  the  use  of  sarsapa- 
rilla. Its  employment  is  not  confined  to  cutaneous  affections  of  one  particular 
elementary  form,  since  it  is  given  with  good  effect  in  papular,  vesicular,  pustular, 
and  tubercular  skin  diseases,  of  a  chronic  kind,  when  they  occur  in  enfeebled  and 
emaciated  constitutions.  Though,  in  these  cases,  its  value  principally  depends  on 
its  tonic  and  alterative  effects,  its  diaphoretic  operation  is  to  be  encouraged  by  the 
use  of  diluents,  warm  clothing,  &c. 

I.  In  cachectic  conditions  of  the  system  generally,  sarsaparilla  may  be  given,  often 
with  the  best  effects,  and  never  with  any  ill  consequences,  save  that  of  producing 
slight  nausea.  Indeed,  one  of  the  great  advantages  of  sarsaparilla  over  many  other 
alteratives  and  tonics,  is,  that  although  it  may  fail  in  doing  good,  it  never  does  any 

1  Op.  tit.  p.  709.  3  Physiology,  vol.  i.  pp.  59  and  363. 

1  Mtdical  Obst  rvatiotu  and  Inquiries,  vol.  i.  p.  169. 

'  Lawrence,  ep.  tit,  p.  769 ;  eee,  also,  Mr.  Pearson's  Observations  on  the  Effects  of  various  Articles  of 
thi  Materia  Mcilica  in  the  Cure  of  Lues  Venerea,  p.  39,  1S00. 
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harm  beyond  that  of  now  and  then  causing  slight  disorder  of  stomach.     In  chronic 
abscesses,  attended  with  profuse  discharge,  diseases  of  the  bones,  obstinate 
chronic  pulmonary  affections  accompanied  with  great  wasting  of  the  body,  enlutM 
glands,  and  various  other  maladies  connected  with  a  depraved  state  of  the 
sarsaparilla  is  often  a  very  useful  medicine. 

Administration. — Sarsaparilla  is  administered  in  substance,  and  in  the  form  of 
infusion,  decoction,  extract,  and  syrup. 

1.  PCLVIS  SARSiE ;  Powdered  Sarsaparilla. — The  ordinary  dose  of  this  is  from 
half  a  drachm  to  one  or  two  drachms.  Half  an  ounce  frequently  nauseates,  and  in 
some  cases  gives  rise  to  vomiting.  Powder  of  Jamaica  sarsaparilla  is  to  be  pre- 
ferred to  that  of  other  varieties.  It  is  redder  than  that  of  the  Honduras  kind  and 
produces  a  much  less  intense  blue  colour  when  rubbed  with  water  and  tincture  of 
iodine.  I  have  been  informed  that  some  druggists  employ,  in  the  preparation  of  the 
powder,  the  roots  from  which  the  extract  has  been  prepared.  This  fraud  may  be 
detected  by  the  powder  being  almost  devoid  of  taste,  macerating  it  in  wat 
carefully  comparing  the  infusion  with  one  prepared  from  an  unadulterated  sampU, 
The  microscope  might  sometimes  be  carefully  employed  to  detect  adulteral 
powdered  sarsaparilla.  The  presence  of  foreign  starch  grains  would  indicate  the 
presence  of  some  other  vegetable  in  the  suspected  powder. 

[2,  IXFUSUM  SARSAPARILLE  [U.  S.].— Take  Sarsaparilla,  bruised,  an  ounce;  Boil- 
ing Water  a  pint.  Digest  it  for  two  hours  in  a  covered  vessel  or  strain,  or  by  dis- 
placement.] 

I  DECOCTUM  SARSil,  L.  E.;  Decoctum  Sarsaparilla;,  D.;  Decoction  of  Sanaa* 
rffla. — (Saraa,  sliced  [in  chips,  E.\  gv  [£ij,  X>.] ;  Boiling  Water  Oiv  [Ojs 
Boil  down  to  two  pints,  and  strain.  ["  The  product  should  measure  a  little  more 
than  a  pint,"  Z>.]) — An  objection  has  been  taken  to  this,  as  well  as  to  all  prepara- 
tions of  sarsaparilla  made  by  boiling,  that  the  heat  employed  volatilizes  or  decom- 
poses the  active  principle  of  the  root.  "  An  infusion  of  sarsaparilla,"  says  Soubeiran,1 
"  which  is  odorous  and  sapid,  loses  both  its  odour  and  taste  by  boiling  for  a  few 
minutes:  these  changes  speak  but  little  in  favour  of  the  decoction.  On  the  other 
hand,  it  is  known  that  the  fibrous  parts  of  vegetables  always  give  less  soluble  mat- 
ters to  water,  when  treated  by  decoction ;  and  if  it  be  added  that  sarsaparilla  is 
completely  exhausted  by  hot  water,  I  cannot  see  what  advantages  the  decoction  can 
possess  over  preparations  made  by  other  methods."  Without  denying  the  injurious 
effects  of  long  boiling,  and,  therefore,  the  superiority  of  preparations  made  without 
it,  I  cannot  admit  that  either  the  decoction  or  extract  of  sarsaparilla  is  inert.  No 
objection,  however,  exists  to  the  substitution  of  an  infusion  for  a  decoction.  But 
it  is  advisable  to  employ  a  somewhat  larger  quantity  of  the  root,  and  to  have  it 
crushed  before  macerating  it.  The  proportions  of  root  and  water,  in  the  above  pre- 
paration, are  such  that  one  ounce  of  the  decoction  contains  the  extractive  of  one 
drachm  only  of  the  root.     Hence  the  extract  or  syrup  is  usually  conjoined. 

Mr.  Jacob  Bell3  objects  to  taking  out  the  roots  after  maceration,  in  order  to  bruise 
them,  on  the  ground  that  by  this  process  the  wood  may  absorb  a  larger  portion  of 
the  virtues  of  the  bark  in  return  for  the  inert  starch  which  it  gives  out. 

An  infusion  or  decoction  of  Jamaica  sarsaparilla  usually  produces  little  or  no  blue 
colour  with  tincture  of  iodine;  whereas  the  corresponding  preparations  of  Honduras 
sarsaparilla  (the  kind  usually  met  with,  cut  in  small  split  lengths,  in  the  shops)  be- 
comes bluish  black  on  the  addition  of  a  solution  of  iodine.     The  dose  of  I)< 
Sarsse  is  f^iv  to  f^viij  three  or  four  times  daily. 

4.  DECOCTUM  SARSJ1  COMPOSITUM,  L.  E.;  Decoctum  Sarsaparilla  Compodtum, 
D.  [U.  S.]j  Compound  Decoction  of  Sarsaparilla.— (Decoction  of  Sarsaparilla, 
boiling  hot,  Oiv;  Sassafras  sliced  and  bruised,  Guaiacum-wood  shavings,  Liquorice- 
root  bruised,  of  each  3x;  Mezereon  [bark  of  the  root],  3»j  [gss,  E.].     Boil  for  a 

'  Now.  Traiti  de  Pkarm.  t.  ii.  p.  108.  »  Pharmaceutical  Journal,  vol.  i.  p.  55,  1M1. 


Syrup  of  Sarsaparilla.  279 

quarter  of  an  hour  and  strain. — The  Dublin  College  orders  of  Sarsaparilla  Root, 
sliced,  £ij;  Sassafras  Root  in  chips,  Guaiacum  wood  turnings,  Liquorice  Root 
bruised,  of  each  3'j;  Mezereon  root-bark  3j;  Boiling  Water  Oiss.  Digest  for  one 
hour,  then  boil  for  ten  minutes,  cool  and  strain.  The  product  should  measure  a 
little  more  than  a  pint. — [The  U.  8.  Pharm.  orders  of  Sarsaparilla,  sliced  and 
bruised,  six  ounces;  Bark  of  Sassafras  root  sliced,  Guaiacum  wood  rasped,  Liquorice 
root  bruised,  each  an  ounce;  Mezereon,  sliced,  three  drachms;  Water,  four  pints. 
Boil  for  a  quarter  of  an  hour,  and  strain.]) — This  preparation  is  an  imitation  of  the 
celebrated  Lisbon  Diet  Drink.  The  objections  made  to  the  use  of  ebullition  in  pre- 
paring the  simple  decoction  apply  equally  to  the  present  preparation.  The  additions 
are  for  the  mo.st  part  valueless.  The  guaiacum-wood  is  useless,  water  not  being 
able  to  dissolve  the  resin.  The  volatile  oil  contained  in  the  sassafras-wood  is  in  part 
dissipated  by  the  boiling.  The  mezereum,  an  active  agent,  is  used  in  such  small 
quantity  that  it  can  confer  but  little  medicinal  power.  Moreover,  these  acids  are  apt 
to  disorder  the  stomach.  The  liquorice  is  employed  merely  to  communicate  flavour. 
An  improvement  in  the  present  formula  would  be  to  omit  the  guaiacum,  to  increase 
the  quantity  of  sarsaparilla  and  mezereum,  to  substitute  maceration  for  decoction, 
and  to  add  oil  of  sassafras.  The  dose  of  the  officinal  preparation  is  from  f^iv  to 
f^vj  three  or  four  times  a  day.  The  syrup  or  extract  is  usually  conjoined  with  it. 
During  its  use  the  skin  should  be  kept  warm. 

A  Liquor  Sarsse  compositut  concentratus  is  usually  kept  in  the  shops  for  the 
extemporaneous  preparation  of  the  compound  decoction  of  Sarsaparilla. 

5.  SYRUPUS  SARSjE,  L.  E.;  Syrupus  Sarsaparillae ;  Syrup  of  Sarsaparilla. — 
(Sarsa  fbiijss;  Distilled  Water  Cong,  iij;  Sugar  ^xij;  Rectified  Spirit  f^ij. 
Boil  the  sana,  in  two  gallons  of  the  water,  down  to  one  gallon;  pour  off  the  liquor, 
and  strain  it  while  hot.  Again  boil  the  sarsa  in  the  remaining  water  down  to 
one-half.  Evaporate  the  mixed  liquors  to  two  pints,  and  dissolve  the  sugar  in 
them.  Lastly,  when  cold,  add  the  Spirit,  L. — The  Edinburgh  College  orders  of 
Sarsa,  in  chips,  ^xv;  Boiling  Water  Cong,  j;  Pure  Sugar  ^xv.) — Simonin1  has 
successfully  prepared  the  syrup  by  the  percolation  method. 

This  I  conceive  to  be  a  very  unnecessary  preparation ;  for,  as  the  late  Dr.  A.  T. 
Thomson2  justly  observes,  "it  can  be  much  better  and  more  easily  supplied  by 
rubbing  up  a  few  grains  of  the  extract  with  some  simple  syrup."  It  is,  however, 
frequently  prescribed  as  an  adjunct  to  the  decoction.  Prepared  with  Jamaica  sar- 
saparilla,  it  is  not  liable  to  ferment,  and  its  flavour  is  somewhat  agreeable,  being 
very  analogous  to  that  of  West  India  molasses.  Mr.  Brande3  says  that,  to  be  an 
effective  form  of  sarsaparilla,  it  ought  to  be  of  such  strength  that  one  ounce  is  equal 
to  a  pint  of  the  simple  decoction.  Of  this,  f  £ss  or  f  3vj  may  be  taken  two  or  three 
times  a  day,  diluted  with  about  two  parts  of  water.  A  few  drops  of  solution  of 
potaasa  sometimes  prevent  its  disagreement  with  the  stomach. 

The  Syrup  of  Sarsaparilla  of  the  United  States  Pharmacopoeia  is  intended  to 
represent  the  famous  French  Sirop  <le  Cuisinier.  It  is  prepared  with  proof  spirit, 
which  extracts  the  acrid  principle  of  the  root  without  taking  up  the  inert  fecula; 
and  the  tincture  being  evaporated,  to  get  rid  of  the  alcohol,  is  made  into  syrup. 
By  this  means  the  long-continued  boiling  is  avoided.  As  the  editors  of  the  United 
State*  Dispensatory  speak  most  confidently  of  the  remedial  value  of  this  prepara- 
tion, I  subjoin  the  formula  for  its  preparation,  taken  from  the  American  Pharma- 
copeia:— 

( impound  Syrtip  of  Sarsaparilla  [Syntpus  Sarsaparillce  Compositus],  U.  S. — "  Sarsaparilla,  bruised, 

.  laiaeum  wood,  rasped,  ^iij;  Red  Roses,  Senna,  Liquorice- root,  bruised,  each  |ij;  Oil  of 

is.  Oil  of  Anise,  each  r^v;  Oil  of  Partridge-berry  [Gaullheria  procumbens,  an  astringent 

aromatic]  n\iij;  Sugar  Ibviij  ;   Diluted  Alcohol  Ox  [wine  measure].     Macerate  the  sarsaparilla, 

guaiacum   wood,  roses,  senna,  and  liquorice  root,  in  the  diluted  alcohol  for  fourteen  days;  then 

and  filter  through  paper.    Evaporate  the  tincture,  by  means  of  a  water-bath,  to  four  pints 

1  Juum.  de  Pharm.  xx.  HO.  a  London  Dispensatory,  9tli  edit.  ''  Diet,  of  Mat.  Mid. 
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and  a-half;  then  add  the  sagar, and  dissolve  it  so  as  to  form  a  syrup.  With  tliis,  when  cold, mil 
the  oil*,  previously  triturated,  with  a  small  quantity  of  syrup.''  The  dose  is  f^ss  (equivaleut 
to  somewhat  less  than  X)  of  the  root),  taken  three  or  four  times  a  day. 

A  Syrvpus  Sarsae  cumposftus  is  usually  kept  in  the  shops. 

6.  EXTR.1CTDI  SARS.E  UQl'IDDI,  L.;  Extractum  Sarste  Jluidum,  E.;  Extractm 
Sarsapartttae Jiuidum,  D.  [U.  S.]j  Fluid  Extract  of  Sarsaparilla,  Offic. — (Sam 
Ifciijss;  Distilled  Water  Cong,  v;  Rectified  Spirit  f  gij,  L. — Sarsa,  in  chips,  fcjj 
Boiling  Water  Ovj,  E. — Sarsaparilla  ftj;  Boiling  Water  Oviij;  Rectified  Spirit  as 
much  as  is  sufficient,  D. — Boil  the  sarsa  in  three  gallons  of  water  down  to  twelve 
pints;  pour  off  the  liquor,  and  strain  while  hot.  Again  boil  the  sarsa  in  the  re- 
gaining water  to  half,  and  strain.  Evaporate  the  mixed  liquors  to  f^xviij,  and 
when  the  extract  has  become  cold  add  the  spirit  to  it,  L. — "Digest  the  root  for  two 
hours  in  four  pints  of  the  water;  take  it  out,  bruise  it,  replace  it  in  the  water,  and 
boil  for  two  hours;  filter  and  squeeze  out  the  liquid;  boil  the  residuum  in  the  re- 
maining two  pints  of  water,  and  filter  and  squeeze  out  this  liquor  also;  evaponrtj 
the  united  liquors  to  the  consistence  of  thin  syrup;  add,  when  the  product  is  cool, 
as  much  rectified  spirit  as  will  make  in  all  sixteen  fluidounces;  filter.  This  fluid 
extract  may  be  aromatized  at  will  with  various  volatile  oils  or  warm  aromatics,"  /,'. 
The  U.  S.  Pharm.  orders  of  Sarsaparilla,  sliced  and  bruised,  sixteen  ounces;  Liquor- 
ice root  bruised,  Root  of  Sassafras  bruised,  each  two  ounces;  Mezereon,  sliced,  six 
drachms;  Sugar,  twelve  ounces;  Diluted  Alcohol,  eight  pints.  Macerate  all  of  the 
ingredients  together,  excepting  the  sugar,  for  fourteen  days ;  then  express  and  filter. 
Evaporate  the  liquid,  by  means  of  a  water-bath,  to  twelve  fluidounces;  add  the 
sugar  to  it  while  still  hot;  and  remove  it  from  the  bath  as  soon  as  the  sugar  is  dis- 
solved.]) 

In  this  country,  Jamaica  sarsaparilla  is  preferred  for  the  preparation  of  the  ex- 
tract ;  and  next  to  this  the  Lima  sort.  If  Honduras,  or  any  other  mealy  sarsapa- 
rilla be  employed,  the  product  contains  a  large  quantity  of  starch-gum.  Extract  of 
Jamaica  sarsaparilla,  when  rubbed  on  white  paper  or  porcelain,  exhibits  a  reddish 
tint  not  observable  in  the  extract  of  the  Honduras  kind.  The  flavour  and  odour 
are  characters  which  assist  in  distinguishing  well-prepared  extract.  Rubbed  up 
with  water,  it  is  almost  completely  soluble,  and  the  solution,  which  should  be  clear, 
by  standing  scarcely  deposits  anything.  The  dilute  solution  should  not  remain  blue 
on  the  addition  of  a  solution  of  iodine.  But  extract  prepared  from  a  mealy  sirsa- 
parilla  does  not  completely  dissolve  in  water,  and  yields  a  turbid  liquor,  which  be- 
comes dark  blue  on  the  addition  of  a  solution  of  iodine. 

In  England  the  fibrils  or  beard  of  Jamaica  sarsaparilla  are  preferred  to  both  root 
and  rhizome  (chump').  They  contain  less  starch  and  woody  fibre  than  the  latter, 
and  they  yield  a  greater  proportion  of  extract. 

The  quantity  of  extract  obtained  from  Jamaica  sarsaparilla  has  already  been 
alluded  to  (see  ante,  p.  270).  The  following  table  is  from  the  papers  of  Thu- 
beuf:— « 

6  lbs.  of  Sarsaparilla  yielded  of  Extract. 

r  Red  Jamaica  sarsaparilla gxxj,   3ij. 

I    Red  sarsaparilla  of  the  Coast  [Costa  Rica  ?] 2xxj>  5'J- 

Roots  cleaned  and  de-    J    Vera  Cruz  sarsaparilla Sxvij,  3vij. 

prived  of  rhizome      "\    Caraccas  sarsaparilla     Jxv,    3iij. 

1    Honduras  sarsaparilla ?,xiv, 

\_  Lisbon ?,xiij,  Siss- 

Rhizome  cut  thin  and  bruised six,     3iijss. 

Extract  made  by  the  evaporation  of  an  infusion  prepared  by  the  displacement 
process  is  devoid  of  starch,  and  is  consequently  richer  in  the  active  principles.  By 
the  avoidance  of  ebullition,  the  destruction  or  dissipation  of  volatile  matters  is  less 
likely  to  be  effected. 

1  Journ.  de  Pharmacie,  t.  xiv.  p.  "01  j  and  t.  xviii.  p.  157. 
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In  effecting  the  evaporation  of  the  decoction  or  infusion,  steam  heat  should  be 
employed;  and  the  temperature  of  the  liquid  should  not  be  allowed  to  exceed 
212°  F. 

When  the  concentrated  decoction  (especially  of  the  Honduras  kind)  is  allowed 
to  cool,  as  at  night,  a  kind  of  fermentation  is  readily  set,  and  gas  is  copiously 
evolved. 

Extract  of  sarsaparilla,  when  it  has  been  kept  for  some  time,  frequently  becomes 
covered  by  cubical  crystals  of  chloride  of  potassium. 

It  deserves  notice  that  though  smilacin  is  said  to  be  soluble  in  boiling  alcohol 
and  ether,  yet  I  find  that  the  extract  of  Jamaica  sarsaparilla  yields  but  little  to 
these  liquids. 

Extract  of  sarsaparilla  is  declared  by  many  writers  to  be  an  inert  and  useless  pre- 
paration; but  the  assertions  are,  for  the  most  part,  founded  rather  on  theoretical 
than  practical  considerations.  I  have  extensively  used  it,  and  believe  that,  when 
properly  prepared  from  Jamaica  or  Lima  sarsaparilla,  it  is  a  most  valuable  and  effi- 
cient remedy;  and  the  enormous  quantity  of  it  which  is  consumed  by  the  profes- 
sion generally  (including  some  of  the  most  eminent  of  its  members),  is  a  proof  that 
many  others  entertain  a  similar  opinion  of  it.  It  is  given  in  doses  of  from  half  a 
drachm  to  two  or  three  drachms  three  or  four  times  a  day.  It  should  be  rubbed 
down  with  water,  and  flavoured  by  the  tincture  of  orange-peel,  or  by  some  volatile 
oil  (as  the  oil  of  cloves,  allspice,  lemon,  or  cinnamon).  Alkalies  render  its  fla- 
vour somewhat  disagreeable,  though  they  frequently  increase  greatly  its  remedial 
powers. 

7.  EXTRACTM  SARSjE  COMPOSITUI;  Compound  Extract  of  Sarsaparilla.— Not 
in  any  Pharmacopoeia,  though  kept  in  the  shops.  It  is  made  by  mixing,  with  ex- 
tract of  sarsaparilla,  an  extract  prepared  by  evaporating  a  decoction  of  mezereon 
bark,  liquorice  root,  and  guaiacum  shavings,  to  which  a  small  quantity  of  oil  of  sas- 
safras has  been  added.  This  preparation  is  employed  as  a  convenient  substitute  for 
the  compound  decoction  of  sarsaparilla.  The  dose  of  it,  and  the  mode  of  exhibition, 
are  the  same  as  of  the  simple  extract.  Three-quarters  of  an  ounce  of  the  compound 
extract  are  equal  to  a  pint  of  the  compound  decoction. 

98.  Smilax  China,  Linn. 

(Radix.) 

Smilax  China,  Kaempf.  Amoen.  Exot.,  p.  783;  Loureiro,  Fl.  Cochinchinensis,  p.  622. — A 
native  of  Japan,  China,  and  Cochin  China. — The  China  root  of  the  shops  (radix  Chinee  orientalis 
seu  vera  vel  ponderosce)  is  said  to  be  the  produce  of  this  species.  But,  according  to  Roxburgh,1 
the  roots  of  iS.  glabra  and  &.  lanceafolia,  whicli  are  used  in  the  East  in  medicine,  are  not  to  be 
distinguished  by  the  eye  from  the  roots  of  S.  China,  brought  from  China. 

China  root  is  imported  into  England,  usually  in  baskets,  from  Calcutta  and  Singapore.  Dr. 
O'Shaughnessy*  states  that  it  is  largely  imported  into  Calcutta  from  the  eastward.  It  is  said  to 
be  the  produce  of  the  province  of  Onansi,  in  China.  It  occurs  in  large,  ligneous,  knotty  pieces, 
of  from  three  to  eight  inches  long,  and  an  inch  or  two  thick.  Externally  it  has  a  grayish-brown 
colour, and  internally  a  light  flesh  or  yellowish-white  colour.  It  is  inodorous,  and  has  a  slightly 
astringent  taste. 

It  has  been  analyzed  by  Reinsch,3  who  found  it  to  consist  of  wax  0.3,  balsamic  resin  0.4, 
crystalline  matter  (smilacin)  2.8,  with  sugar,  tannic  acid,  Salts,  and  resinous  colouring  matter 
(quantity  not  stated),  tannic  acid  with  salts,  reddish  gummy  colouring  matter,  and  smilacin  4.8, 
Itarch-gum,  vegetable  gluten,  and  salts  2.6,  starch  23.5  with  salts,  starch  with  tannic  acid  34.0, 
woody  fibre  20.0,  and  water  12.0  (=100.4). 

It  was  introduced  into  Europe,  in  1535,  as  an  infallible  remedy  for  the  venereal  disease,  and 
I  great  celebrity  in  consequence  of  the  benefit  which  the  Emperor  Charles  the  Fifth  is 
said  to  have  derived  from  it  in  gout.  Its  effects  are  not  very  obvious,  but  it  is  said  to  be  dia- 
phoretic. It  tinges  the  sweat.  It  has  been  used  in  the  same  maladies  as  sarsaparilla,  viz., 
al  diseases,  rheumatism,  gout,  obstinate  skin  diseases,  &c.     It  is  given  in  the  form  of  de- 

Intlirti,  vol.  iii    p  »  Bengal  Dispensatory. 

'  Buohoer'i  Ktperiorium,  viler  Reihe,  Bd.  xxxii.  S.  145,  1843. 
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Spurious  China  Roots. — Several  smilaceous  roots,  the  produce  of  the  New  World,  but  re- 
sembling the  oriental  China  root,  have  been  described  under  the  name  of  American  or  occidental 
China  root  (radix  China  Americana  vel  occidentalis).  Their  origin  is  by  no  means  we 
tained,  thougli  they  are  usually  said  to  be  the  produce  of  Smilax  Pseudo  China,  Linn.  Hernan- 
dez1 notices  three  sorts:  one  which  he  calls  Olcacatzan  or  Mexican  China  root;  a  second  termed 
Phaco  ;  and  a  third  called  Cozolmecatl. 

One  or  more  sorts  of  occidental  China  root  are  frequently  found  in  the  middle  of  the  bundles 
of  Lima  and  some  other  kinds  of  sarsaparilla  (see  ante,  p.  271). 

Brazilian  China  root,  known  by  the  various  names  of  Juapecanga,  Inhapecanga,  Ja\ 
Jupicanga,  and  Raiz  de  China  branca  vel  rubra,  is  obtained  from  several  species  of  Smila 
S.  Japicanga,  Grisebach  ;  S.  syringoides,  Grisebach  {Jupicanga,  Piso,  Med.  Braz  i.  99) ;  &  Brastli. 
ensis,  Grisebach  (S.  glauca,  Martius,  Reise,  i.  283) ;  and  S.  syphilitica,  Humboldt.     It  has  i 
analyzed.     Its  uses  resemble  those  of  oriental  China  root.2 

99.  Smilax  aspera,  Linn. 

(Radix.) 

ZfxT-huZ  Tpax^a.,  Diosoorides,  lib.  iv.  cap.  144.  Smilax,  Pliny,  lib  xvi.  cap.  G3. — A  native  of 
the  South  of  Europe.  Its  roots  constitute  Italian  sarsaparilla  (Sarsaparilla  ilalica).  They  have 
not  been  analyzed.  Their  effects,  uses,  and  mode  of  administration  resemble  those  of  the  ordi- 
nary sarsaparilla  brought  from  America3 

The  roots  of  Hemidesmus  indicus,  or  Indian  sarsaparilla,  are  frequently  sold  in  London  under 
the  name  of  Smilax  aspera.     They  will  be  noticed  hereafter. 


Class  IV.  Exogenac,  DC. — Exogens. 

Dicottlbdones,  Jussieu. 

Characters. — Trunk,  consisting  of  bark,  wood,  and  pith,  placed  one  within  the  other,  the 
pith  being  innermost.  Bark,  composed  of  strata  (the  younger  and  inner  being  called  endophlmtm 
or  liber),  each  usually  increasing  by  the  deposit  of  new  matter  on  its  inner  side.  Wood,  con- 
sisting of  ligneous  strata,  traversed  by  medullary  rays,  and  increasing  by  the  deposit  of  new 
woody  matter  on  its  outer  side  (exogenous  growth)  ;  the  older  and  inner  strata  are  called  duramen, 
or  heart  tvood ;  the  younger  and  outer  strata  are  termed  alburnum,  or  sap  wood.  Leaves  usually 
articulated  with  the  stems  ;  their  veins  commonly  branching  and  anastomosing  (netted,  reticulated). 
Flowers,  if  with  a  distinct  calyx,  often  having  a  quinary,  sometimes  a  quaternary,  rarely  a  ter- 
nary arrangement.  Embryo  with  two  or  more  cotyledons  (dicotyledonous')  ;  if  two,  they  are  op- 
posite; if  more  than  two  (polycotylcdonous),  they  are  verticillate,  radicle  naked,  t.  e.  elongating, 
without  penetrating  any  external  case  (exorrhizous) . 

This  class  includes  two  sub-classes:  1.  Gymnospermce,  or  naked-seeded  exogens;  2.  Angio- 
spermce,  or  covered-seeded  exogens. 


Sub-class  I.  Gymnospermx. —  Gymnosperms. 

Gymnogens,  Lindl. 

Characters. —  Ovules  naked,  in  an  open  carpellary  leaf  or  pervious  disk,  fertilized  by  direct 
application  of  the  pollen  to  the  foramen  (micropyle)  without  the  intervention  of  stigma,  style, 
and  ovary.  Ligneous  tissue  porous  at  the  sides,  the  pores  being  apparently  surrounded  each  by 
one  or  two  circles. 

This  sub-class  includes  two  orders  :   1.   Cycadea,  or  Cycads;  2.  Pinacece,  or  Conifers. 

1  Rerum  Med.  Nov.  Hispan.  Thesaurus,  pp.  312-913,  Romae,  1651. 

5  For  a  figure  and  description  of  Brazilian  China  root,  see  Goebel  and  Kunze's  Pharmaceutische 
Waarenkunde,  Bd.  ii.  S.  l'J9,  Taf.  xviii.  Fig.  3. 

3  For  further  details  respecting  the  medicinal  properties  of  Smilax  aspera,  see  Merat  and  De  Lens,  Diet- 
Univ.  de  Mat.  Med.  t.  vi.  p.  374,  lb3l ;  and  Dierbach's  Neuest.  Entdtck.  in  d.  Mat.  Mtd.  Bd.  iii.  Abt.  ii. 
S.  1088.     1847. 
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Order  XXI.    CYCADACE.E,  LindL— CYCADS. 

Cycadkje,  Richard  and  R.  Brown. 

Characters. — Gymnosperms  with  a  simple  continuous  stem,  parallel-veined  pinnate  leaves, 
and  scales  of  the  cone  antheriferous. 

Phopkrties. — Mucilage  and  starch  are  the  useful  products  of  this  order.  They  are  found 
in  the  stems  and  seeds  (see  Cycas  and  Zamia).  The  seeds  of  Dion  edule  yield  a  starch  which 
is  used  in  Mexico  as  arrowroot.  (Lindley.) 

100.    CyCaS,  Linn. 

Sex.  Syst.  Dicecia,  Polyandria. 

No  product  of  this  genus  is  employed  in  Europe,  either  as  medicine  or  food.  From  the 
stems  of  C.  circinalis  and  C.  revoluta  a  starch  is  obtained,  of  which  a  kind  of  sago  is  said  to  be 
made  in  the  East.  I  have  prepared  starch  from  both  of  these  species,  and  find  that  its  micro- 
scopic characters  are  entirely  different  from  those  of  the  sago  starch  of  European  commerce. 
The  starch  of  C.  circinalis  consists  of  grains  united  in  masses  of  from  2  to  6 :  the  single  grains 
are  rendered  more  or  less  irregular  or  polygonal  by  their  mutual  compression,  but  hemispherical 
and  muller-shaped  particles  predominate.  Their  size1  varies,  but  is  on  the  average  smaller 
than  that  of  the  starch  grains  of  genuine  sago.  The  so-called  hilum  frequently  appears  split 
and  surrounded  by  rings.  In  polarized  light  the  grains  show  a  distinct  cross. — The  starch  of 
C.  revoluta,  of  which  Japan  sago  is  said  to  be  made,  resembles  that  of  the  preceding  species. 
None  of  it  comes  to  England.  The  Dublin  Pharmacopoeia,  1850,  states  that  sago  is  the  farina 
of  the  interior  of  the  trunk  of  Cycas  circinalis,  and  also  of  other  species  of  Cycas,  and  various 
Palmacece.  The  facts,  however,  are  as  I  have  stated  them. —  A  clear  mucilage,  which  con- 
cretes into  a  gum  like  tragacanth,  exudes  from  fresh-wounded  parts  of  several  species  of 
Cycas.2 

101.  Zamia,  Linn. 

Sex.  Syst.  Dicecia,  Polyandria. 

In  the  Bahamas,  and  some  other  of  the  West  India  Islands,  a  starch  is  obtained  from  the 
trunk  of  some  species  of  this  genus,  which  is  employed  as  an  excellent  sort  of  arrow  root. 
None  of  it,  to  my  knowledge,  comes  to  Europe  as  an  article  of  commerce.  In  the  Museum  of 
(Economic  Botany,  at  the  Botanic  Garden,  Kew,  there  is  a  specimen  of  a  starch,  sent  from 
Jamaica  by  Mr.  Purdie,  and  stated  to  be  "A  nutritious  powder  made  from  the  trunk  of  Zamia 
integrifoHa,  and  sold  in  the  West  India  Markets."  In  external  appearance  it  resembles  West 
Indian  Arrow-root  (Maranta  arundinacea):  but  when  examined  by  the  microscope  it  is  found 
to  consist  of  rather  large-sized  grains,3  some  of  which  are  spheroidal;  but  most  of  them  are  the 

1  The  following  measurements,  in  parts  of  an  English  inch,  of  the  starch  of  C.  circinalis,  were  made 
for  me  by  Mr.  George  Jackson  : — 


Compound  Grains. 
0.0015  by  0.0008 
0.0013  by  0.0010 


Single  Grains. 
0  0015 
0.0013 
0.0010 

Round     O.OOOfl  by  0.0007 

0.00(1.3 
0.0004 
0.0003 

n«mi.„1,«,;„„i    \  0.0011  by  0.0009 
Hemispherical    J  Q mm  b>  n  n()06 

Those  partielei  of  which  one  diameter  only  is  given  had  a  circular  outline,  and  were  probably  muller- 
i . i in.-;  teen  endwise. 

1  Roxburgh,  Fl.  Indita,  vol.  iii.  p.  749. 

5  Thi-  following  measurements  of  12  grains,  were  made  for  me  by  Mr.  George  Jackson  : — 

MEASUREMENTS  OF  STARCH  FROM  ZAMIA  INTEGRIFOLIA . 


Parts  of  an  English.  Inch. 

1 (I  0099         0.0091 

2 0.0039    <   0  0018 

3 0.0090    .    (i.iioiO 

4 0  0018   X  0.0010 

5 0.0017   X   0.0011 

0 0.0014   a  0.0013 


Parts  of  an  English  Inch. 

7 0  0011  X  0.0009 

8 0  0013  X  0.0010 

9 0.0009  X  0.0007 

10 0.0007  X  0.0006 

11 0  0004  X  0  0004 

12 0.0003  X  0.0003 
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separatee)  parts  of  compound  grains,  and,  therefore,  are  variously  shaped,  owing  to  their  mutual 
compression;   some    being  hemispheres,  others  muller-shaped  grains,  &c.     The  nucli 
rings  are  scarcely  discernible.      Most  of  the  grains  present  a  superficial    protuberant  scar  (like 
the  hilnm  of  some  seeds),  the  situation  of  which  is  remote  from  the  nucleus  (as  ascertained  by 
polarized  light). 

[Zamia  Media. — This  is  an  intermediate  species  between  Z.  integrifolia  and  Z.  anguttifoHa, 
It  differs  from  the  former  in  having  more  numerous,  longer,  and  narrower  leaflets,  which  are 
perfectly  entire,  or  nearly  destitute  of  the  serratures  at  the  apex.  The  footstalk  is  hairy  at  base, 
and  the  female  cone  is  obtuse,  not  pointed.  Specimens  have  been  brought  to  me  from 
by  Dr.  Godon,  of  the  U.  S.  Navy,  which  agree  with  those,  from  the  same  locality,  in  the  Her- 
barium of  the  Academy  of  Natural  Sciences. 

The  root  of  this  plant  is  a  large  spheroidal  or  somewhat  tapering  coated  tuber,  rough  and 
dark-coloured  externally,  fleshy,  internally  white  and  succulent,  and,  when  incised,  pouring  forth 
a  fluid  of  gummy  consistence,  which  hardens  in  small  tears  at  the  point  of  exit.  This  root  is 
called  coonti  root  in  Florida  by  the  Indians  and  white  settlers,  and  the  farina  prepared  from  it  is 
also  called  coonti.  As  a  nutriment,  it  is  found  in  the  shops  of  the  northern  cities  of  the  United 
States,  under  the  name  of  Florida  arrowroot.  When  carefully  prepared,  it  has  a  mealy 
ance  and  feel,  is  of  a  pure  white  colour,  and  somewhat  of  a  lustrous  appearance  ;  it  is  apt  to  be 
lumpy.  The  mode  of  preparation  is  the  same  as  that  of  Bermuda  arrow  root.  The  form  of 
the  granule  is  that  of  the  "half,  fourth,  or  third  of  a  solid  sphere."  Some  of  the  granules  are 
completely  muller-shaped,  in  fact  the  form  is  exactly  that  given  by  Raspail  for  the  granule  of 
the  Maranta  Arundinacea,  which  is  invariably  round. 

Florida  arrowroot  is  employed  for  the  same  purposes  and  in  the  same  manner  as  the  other 
species  of  farina  in  use. — J.  C] 


Order  XXII.     PINACEiE,  Lindley.— CONIFERS. 

Characters. — Flowers  monoecious  or  dioecious,  naked.  Males  monandrousor  monadelplious; 
each  floret  consisting  of  a  single  stamen,  or  of  a  few  united,  collected  in  a  deciduous  amentum; 
about  a  common  rachis;  anthers  2-lobed  or  many-lobed,  bursting  longitudinally;  often  terminated 
by  a  crest,  which  is  an  unconverted  portion  of  the  scale  out  of  which  each  stamen  is  formed. 
Females  in  cones.  Ovary  spread  open,  and  having  the  appearance  of  a  flat  scale  destitute  of 
style  or  stigma,  and  arising  from  the  axil  of  a  membranous  bract.  Ovule  naked;  in  pairs  or 
several,  on  the  face  of  the  ovary,  inverted,  and  consisting  of  one  or  two  membranes,  open  at 
the  apex,  together  with  a  nucleus.  Fruit  consisting  of  a  cone  formed  of  the  seal' 
ovaries,  become  enlarged  and  indurated,  and  occasionally  of  the  bracts  also,  which  are  some- 
times obliterated,  and  sometimes  extend  beyond  the  scales  in  the  form  of  a  lobed  appendage. 
Seed  with  a  hard  crustaceous  integument.  Embryo  in  the  midst  of  fleshy,  oily  albumen,  wiili  2 
or  many  opposite  cotyledons;  the  radicle  next  the  apex  of  the  seed,  and  having  an  organic  con- 
nection with  the  albumen. — Trees  or  shrubs,  with  a  branched  trunk  abounding  in  resin.  Wood 
with  a  ligneous  tissue  marked  with  circular  disks.  Leaves  linear,  acerose  or  lanceolate,  entire 
at  the  margins;  sometimes  fascicled  in  consequence  of  the  non-development  of  the  branch  to 
which  they  belong;  when  fascicled,  the  primordial  leaf  to  which  they  are  then  axillary  is  mem- 
branous, and  enwraps  them  like  a  sheath.     (Lindley.) 

Properties. — Every  part  of  coniferous  plants  contains  an  oleo-resinous  juice,  which,  by  dis- 
tillation, is  resolved  into  volatile  oil  and  resin.  The  medicinal  properties  of  this  juice  have 
been  before  noticed  (see  vol.  i.  pp.  254-256). 


Sub-order  I.  Abiete^e. 

Ovules  inverted ;  pollen  oval,  curved. 


102.  PINUS,  DC.-THE  PINE. 

Sex.  Syst.  Moncecia,  Monadelphia. 
(Oleo-resinae.) 


Botany.     Gen.  Char. — Floicers  monoecious.     Males  : — catkins  racemose,  com- 
pact and  terminal;  squamose;  the  scales  staminiferous  at  the  apex.      Stain 
the  anthers  1-celled.     Females  :  catkins  or  cones  simple,  imbricated  with  acuminate 
scales.      Ovaries  2.     Stigmas  glandular.     Scales  of  the  cone  oblong,  club-shaped, 
woody;  umbilicato-angular  at  the  apex.     Seeds  [nuts,  DC]  in  pairs,  covered  with 
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a  sharp-pointed  membrane.      Cotyledons  digitate-partite.    Leaves  2  or  many,  in  the 
Mine  sheath  (DC.  and  Dubuy,  Bot.  Gall). — Hardy,  evergreen  trees. 

Species. — 1.  Pinus  sylvestris,  Linn.;  Wild  Pine  or  Scotch  Fir. — Leaves  in 
pairs,  rigid.  Cows  ovato-conical,  acute ;  young  ones  stalked,  recurved,  as  long  as 
the  leaves;  generally  in  pairs.  Crest  of  the  anthers  very  small.  Embryo  5-lobed 
{Bot.  Cull.). — Highlands  of  Scotland,  Denmark,  Norway,  and  other  northern  coun- 
tries of  Europe.  Flowers  in  May  and  June.  A  tall,  straight,  hardy,  long-lived 
tree,  determinately-branched.  Its  wood  is  the  red  or  yellow  deal.  It  yields  com- 
mon turpentine,  tar,  and  pitch. 

2.  Pinus  Pinaster,  Aiton,  Lambert;  P.  maritima,  DC. ;  the  Pinaster  or  Cluster 
Pine. — Leaves  twin,  very  long,  rigid,  pungent,  furnished  at  the  base  with  a  reflexed 
scale.  Cones  oblong-conical,  obtuse,  very  smooth,  bright,  shorter  than  the  leaves. 
Scales  bristly  (Bot.  Gall.). — Southern  maritime  parts  of  Europe.  Very  abundant 
in  the  neighbourhood  of  Bordeaux,  and  between  this  city  and  Bayonne.  It  is  a 
much  larger  tree  than  the  Scotch  Fir.  Flowers  in  May.  It  yields  Bordeaux  tur- 
pentine, galipot,  tar,  and  pitch. 

3.  Pinus  palustris,  Lambert;  the  Swamp  Pine.  Leaves  3,  very  long.  Cones 
subcylindrical,  armed  with  sharp  prickles.  Stipules  pinnatifid,  ragged,  persistent 
(Lambert). — A  very  large  tree,  growing  in  dry  sandy  soils,  from  the  southern  parts 
of  Virginia  to  the  Gulf  of  Mexico.  "  Its  mean  elevation  is  60  or  70  feet,  and  the 
diameter  of  its  trunk  about  15  or  18  inches  for  two-thirds  of  this  height.  The  leaves 
are  about  a  foot  in  length,  of  a  brilliant  green  colour,  and  united  in  bunches  at  the 
ends  of  the  branches.  The  names  by  which  the  tree  is  known  in  the  Southern 
States  are  long-leaved  pine,  yellow  pine,  and  pitch  pine ;  but  the  first  is  the  most 
appropriate,  as  the  last  two  are  applied  also  to  other  species.  This  tree  furnishes 
by  far  the  greater  proportion  of  turpentine,  tar,  &c.,  consumed  in  the  United  States, 
or  sent  from  this  to  other  countries."1 

4.  Pinus  T.<eda,  Lambert;  the  Frankincense  Pine. — Abundant  in  Virginia. 
Yields  common  turpentine,  but  of  a  less  fluid  quality  than  that  which  flows  from  the 
preceding  species. 

5.  Pinus  Pinea,  Lambert,  DC. ;  the  Stone  Pine. — Grows  in  the  south  of  Europe 
and  northern  part  of  Africa.  Yields  the  cones  called,  in  the  shops,  pignoli  pines, 
the  seeds  of  which,  termed  pine  nuts  (ytitvihtc,  Diosc. ;  pityida,  Pliny;  nuclei  pineas 

•H)  ;ire  used  as  a  dessert. 

6.  Pinus  Pumilio,  Lambert;  the  Mwjho  or  Mountain  Pine. — A  native  of  the 
mountains  of  the  south  of  Europe.  An  oleo-rcsin,  called  Hungarian  balsam  (Bal- 
-i ni a Di  Hungaricum),  exudes  spontaneously  from  the  extremities  of  the  branches, 
mil  from  other  parts  of  the  tree.  By  distillation  of  the  young  branches  with 
water,  there  is  obtained  in  Hungary  an  essential  oil,  called  Krummholzol,  or  oleum 
templinum. 

7.  Pinus  Cembra,  Lambert,  DC. ;  the  Siberian  Stone  Pine. — The  seeds,  like 
those  of  Pinus  Pinea,  are  eaten.  By  distillation  the  young  shoots  yield  Carpathian 
balsam  (balsamum  carpathicum ;  b.  Libani). 

103.  ABIES,  DC-THE  FIR. 

Sex.  Syst.  Monoecia,  Monadelphia. 
(Oleo-resinae.) 

Botany.  Gen.  Char. — Flowers  monoecious.  Males  :  catkins  solitary,  not 
racemose;  the  scales  staminiferous  at  the  apex.  Stamens  two;  the  anthers  1-celled. 
FEMALES:  catkins  Bimple.  Onirics  2.  Stigmas  glandular.  Scales  of  the  cone 
imbricated;  thin  at  the  apex,  rounded  (neither  thickened,  angular,  nor  umbili- 
eated  on  the  back).  Cotyledons  digitate-partite.  Leaves  solitary  in  each  sheath 
Gall.). 


1  Vntted  States  Ditpcnsatory. 
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Species. — 1.  Abies  excelsa,  DC;  A.  communis,  Hort. ;  Pinus  Abies,  Linn.; 
the  Norway  Spruce  Fir. — Leaves  tetragonal.  Cones  cylindrical ;  the  scales  rhom- 
boid, flattened,  jagged,  and  bent  backwards  at  the  margin  (Bot.  Gall.) — A  native 
of  Germany,  Russia,  Norway,  and  other  parts  of  Europe ;  also  of  the  northern  parts 
of  Asia.  Commonly  cultivated  in  England.  Flowers  in  May  and  June.  A  very 
lofty  tree,  growing  sometimes  to  the  height  of  150  feet.  It  yields  by  spontaneous 
exudation  common  frankincense  (abietis  resina  ;  thus,  L.  D.),  from  which  is  pre- 
pared Burgundy  pitch,  D.  (jpix  burgundica,  L.  }Z.,pix  abietina). 

The  leaf-buds  {gemma  seu  turiones  abietis)  of  this  species  of  Abies,  as  well  as  of  the  Silver 
Fir  (rfbies  Picea), are  used  on  the  continent,  in  the  form  of  decoction  or  beer ;  or,  with,  th 
of  guaiacum  and  sassafras,  and  juniper  berries,  in  the  form  of  tincture  (tinctura  pini  composita, 
Ph.  Bor.).     They  are  employed  in  scorbutic,  rheumatic,  and  gouty  complaints. 

2.  Abies  Balsamea,  Lindley;  Pinus  balsamea,  Linn.,  Lambert;  the  Canadian 
balsam  Fir;  Balm  of  Gilead  Fir. — Leaves  solitary,  flat,  emarginate,  subpectinate, 
suberect  above.  Scales  of  the  flowering  cone  acuminate,  reflexed. — An  elegant  tree. 
seldom  rising  more  than  40  feet.  Inhabits  Canada,  Nova  Scotia,  Maine,  Virginia, 
and  Carolina.  Yields  Canadian  balsam  (  Terebinthina  canadensis,  L. ;  Bal 
canadense,  E.  D.). 

3.  Abies  canadensis,  Lindley;1  Pinus  canadensis,  Linn.,  Lambert;  the  Her* 
lock  Spruce  Fir. — Said  to  yield  an  oleo-resin  analogous  to  Canada  balsam. 

4.  Abies  Picea,  Lindley;  Abies  pectinata,  DC;  Pinus  Picea,  Linnaus;  th 
Silver  Fir. — Mountains  of  Siberia,  Germany,  and  Switzerland.  Yields  Strasburgh 
turpentine. 

5.  Abies  nigra,  Michaux;  Pinus  nigra,  Lambert;  the  Black  Spruce  Fir.— 
The  concentrated  aqueous  decoction  of  the  young  branches  is  essence  of  spruce,  used 
in  the  preparation  of  spruce  beer.2 

Essence  of  spiiice  (essentia  abietif)  is  prepared  by  boiling  the  young  tops  of  some  coniferous 
plant  (in  America,  those  of  Mies  nigra,  or  black  spruce,  are  used)  in  water,  and  concentrating 
the  decoction  by  evaporation.  "  It  is  a  thick  liquid,  having  the  colour  and  consistence  of  mo- 
lasses, with  a  bitterish,  acidulous,  astringent  taste.''3  It  is  used  in  the  preparation  of  spruce 
beer. 

Spruce  beer  (cerevisia  abietis)  is  thus  prepared:  "  Take  of  Essence  of  Spruce  half  a  pint;  Pimento 
(bruised),  Ginger  (bruised),  Hops,  of  each  four  ounces ;  Water  three  gallons.  Boil  for  five  or 
ten  minutes;  then  strain,  and  add,  of  Warm  Water  eleven  gallons ;  Yeast  a  pint;  Molasses tix 
pints.  Mix,  and  allow  the  mixture  to  ferment  for  twenty  hours.''4  It  is  sometimes  taken  as  an 
agreeable  and  wholesome  drink  in  summer.  It  is  diuretic  and  anti  scorbutic,  and  is,  in  conse- 
quence, employed  in  long  sea-voyages  as  a  preventive  of  scurvy. 


104.  LARIX  EUROPGSA,  .DC -THE  COMMON  LARCH. 

Sea:.  Syst.    Monoecia,  Monadelphia. 
(Terebinthina  Veneta,  L.  D.) 

Botany.  Gen.  Char. — Flowers  monoecious.  Character  as  in  Abies;  but  the 
cotyledons  are  simple,  and  never  lobed.  Cones  lateral.  Leaves,  when  first  expand- 
ing, in  tufted  fascicles,  becoming  somewhat  solitary  by  the  elongation  of  the  new 
branch  (Bot.  Gall.). 

Sp.  Char.— Leaves  fascicled,  deciduous.  Cones  ovate-oblong.  Edges  of  scalet 
reflexed,  lacerated.     Bracts  panduriform  (Lambert). 

Hab. — Alps  of  Italy,  Switzerland,  Germany,  Siberia,  &c.     Cultivated  in  woods. 

Products. — This  species  yields  larch  or  Venice  turpentine.  When  the  larch 
forests  of  Russia  take  fire,  a  gum  issues  forth  from  the  medullary  part  of  the  trunks, 
during  combustion,  which  is  called  Orenburgh  gum  (gummi  orenburgense).  A 
saccharine  matter  exudes  from  the  larch,  about  June,  which  is  called  manna  of 
the  larch,  or  manna  de  Briancon.  Lastly,  a  fungus,  called  Polyporus  officinalis 
(see  ante,  p.  92),  is  nourished  on  this  tree. 

1  Loudon's  Encyclopedia  of  Plants.  '  United  States  Dispensatory. 

'  Ibid.  *  Ibid. 
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Medicinal  Substances  obtained  from  the  preceding  Coniferous  Plants. 

The  terra  turpentine  (terebinthina)  is  ordinarily  applied  to  a  liquid  or  soft  solid 
oleo-resinous  juice  of  certain  coniferous  plants,  as  well  as  of  the  Pistachia  Terebin- 
thus, a  plant  of  the  order  Terebintacese,  Juss.  Indeed,  this  last-mentioned  plant, 
Pbtachia  Terebinthus,  is  probably  the  true  Terebinthus  of  the  ancients  (Tsp/tiVfloj, 
Theoph.  and  Dioscorides).  When  submitted  to  distillation,  these  juices  are  resolved 
into  volatile  oil  and  resin.  The  roots,  and  other  hard  parts  of  coniferous  trees, 
yield,  by  a  kind  of  distillatio  per  descensum,  the  thick  liquid  called  tar,  from 
which  pitch  is  procured.  Hence  it  will  be  convenient  to  speak  of  the  coniferous 
terebinthinates  under  four  heads:  1st,  the  oleo-resinous  juices;  2dly,  the  volatile 
oil  obtained  therefrom  by  distillation;  3dly,  the  resinous  residuum ;  4thly,  tar  and 
pitch. 

1.  Oleo-Resinae  Terebinthinae. — Terebinthinate  Oleo-Resins. 

At  first  these  oleo-resins  are  liquid,  but  by  age  and  exposure  to  the  air  they  be- 
come, more  or  less  speedily  in  the  different  varieties,  solid,  partly  by  the  volatiliza- 
tion, and  partly  by  the  resinification  of  the  volatile  oil.  They  have  a  certain  general 
similarity  in  taste  and  odour.  They  soften  and  become  very  fluid  by  heat,  readily 
take  fire  in  the  air,  and  burn  with  a  white  flame,  and,  if  the  supply  of  air  be  limited, 
with  the  copious  deposition  of  finely-divided  carbon  (lamp  black).  They  are  almost 
completely  soluble  in  alcohol  and  ether ;  and  yield,  by  distillation,  a  volatile  oil 
and  a  resinous  residuum.  It  must  not  be  inferred  that  the  identical  volatile  oil 
and  resin  into  which  these  oleo-resins  are  resolved  by  distillation  pre-exist  in  the 
juices  which  yield  them ;  for  in  some  cases  it  is  certain  they  do  not,  but  are  pro- 
ducts, not  educts,  as  I  have  elsewhere1  shown.  Thus  balsam  of  Canada  possesses 
the  property  of  riyht-handed  circular  polarization;  and,  by  distillation,  yields  a 
volatile  oil  and  a  residual  resin,  both  of  which  enjoy  the  power  of  left-handed  cir- 
cular polarization.  It  is  obvious,  therefore,  that  during  distillation  some  molecular 
change  must  have  been  effected  in  the  proximate  principles  of  the  balsam.  Ameri- 
can turpentine,  on  the  other  hand,  possesses  the  power  of  left-handed  circular  polariza- 
tion ;  but,  by  distillation,  yields  a  volatile  oil  (oil  of  turpentine  of  English  commerce) 
which  produces  r>V/A<-handcd  polarization. 

Water  acquires  a  terebinthinate  flavour  when  digested  with  them ;  and  by  the 
aid  of  the  yolk  or  the  white  of  an  egg,  or,  still  better,  by  that  of  vegetable  mucilage, 
forms  an  emulsion  with  them. 

1.  Common  Turpentine  (Terebinthina  vidgaris). — Under  this  name  we  find 
oleo-resins  brought  from  various  parts  of  the  world,  obtained  from  different  species 
of  /'in  us,  and,  though  agreeing  in  the  main  in  their  properties,  possessing  certain 
distinctive  characters.  At  the  present  time,  the  London  market  is  almost  exclu- 
sively supplied  from  the  United  States  of  America,  a  small  quantity  only  being 
occasionally  imported  from  Bordeaux. 


dt 

from 

Btates.  In  former  times,  large  quantities  were  collected  in  New  England:  but  the 
turpentine  trees  of  that  section  of  the  Union  are  said  to  be  nearly  exhausted-  and 
our  commerce  is  almost  exclusively  supplied  from  North  Carolina  and  the  south- 
eastern parts  of  A'irginia."2 

The  method  of  procuring  this  turpentine  is  as  follows:  A  hollow  is  cut  in  the 
few  inches  from  the  ground,  and  the  bark  removed  for  the  space  of  about 


'  Pharmaceutical  Journal,  vol.  v.  p.  07,  1815.  *   United  States  Dispensatory. 
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18  inches  above  it.  The  turpentine  runs  into  these  excavations  from  about  March 
to  October;  more  rapidly,  of  course,  during  the  warmer  months.  It  is  transfernj 
from  these  hollows  into  casks  l 

It  is  imported  from  New  York  in  casks;  those  from  North  Carolina  holding  2 
cwts.,  while  those  from  South  Carolina  contain  2 £  cwts.  It  is  yellowish-whit^ 
with  an  aromatic  odour,  and  a  warm,  pungent,  bitterish  taste.  It  is  translucent  n 
opake.  Its  consistence  varies,  being  semifluid,  or,  in  cold  weather,  that  oi 
solid.  It  contains  various  impurities  (leaves,  twigs,  chips,  &c).  That  got  from  the 
first  tappings  is  the  best,  and  is  called  virgin  turpentine.  Recent  American  tur- 
pentine is  said2  to  yield  17  per  cent,  of  essential  oil. 

This  sort  of  turpentine  possesses  the  property  of  left-handed  circular  polarization; 
but  it  yields  by  distillation  a  volatile  oil  having  right-handed  polarization. 

American  turpentine  is  melted  and  strained,  and  in  this  state  it  is  sometimes 
called  refined  turpentine. 

Old  and  concrete  American  turpentine  is  sometimes  sold  for  frankincense  (thtu 
vel  abietis  resina). 

0.  Bordeaux  Turpentine  is  obtained  by  making  incisions  in  the  Pimm  Pinaster, 
Lambert  (P.  maritima,  DC),  and  collecting  the  turpentine  in  hollows  at  the  foot 
of  the  tree.  Every  month  these  hollows  are  emptied,  and  the  oleo-resin  conveyed 
in  pails  to  a  reservoir.  In  this  state  it  is  called  soft  gum  (gomme  molle).  It  is 
purified  either  by  heating  it  in  large  boilers,  and  filtering  through  straw  (tMben- 
thine  galipot),  or  by  exposing  it  in  a  barrel,  the  bottom  of  which  is  perforated  by 
holes,  to  the  sun;  the  liquid  which  drains  through  is  called  tiribenthine  an  idlm. 
The  last  method  yields  the  best  product,  since  less  volatile  oil  is  dissipated  by  it.a 
The  turpentine  which  flows  during  the  winter  is  called  galipot  in  Provence,  barrai 
in  Guienne.  It  is  in  the  form  of  semi-opake,  solid,  dry  crusts  of  a  yellowish-white 
colour,  a  terebinthinate  odour,  and  a  bitter  taste.4 

Bordeaux  turpentine  is  whitish,  thickish,  and  turbid.  It  has  a  disagreeable  odour, 
and  an  acrid,  bitter,  nauseous  taste.  On  standing,  it  separates  into  two  parts :  one 
thinner,  yellow,  and  almost  transparent;  another  thicker,  whitish,  and  of  the  con- 
sistence of  thick  honey,  having  a  granular  consistence.  Bordeaux  turpentine  readily 
becomes  hard  and  dry  by  exposure  to  the  air.  It  possesses  the  property  of  left- 
handed  circular  polarization ;  and  yields  by  distillation  an  oil  which  also  has  left- 
handed  polarization.  It  enjoys,  with  balsam  of  copaiva,  the  property  of  solidifying 
with  magnesia,  and  in  this  respect  is  distinguished  from  Strasburgh  turpentine. 

Common  turpentine  has  been  analyzed  by  MM.  Moringlane,  Duponchel,  and 
Bonastre,5  and  by  Unverdorben.8  The  last-mentioned  chemist  found  it  to  consist 
of  two  volatile  oils  (oil  of  turpentine),  pinic  acid,  a  little  sylvic  acid,  a  trace  of  an 
indifferent  resin  not  soluble  iu  oil  of  petroleum,  and  a  small  quantity  of  bitter  ex- 
tractive. The  quantity  of  volatile  oil  varies  from  5  to  25  per  cent,  of  the  weight 
of  the  turpentine.  Laurent  has  discovered  in  Bordeaux  turpentine  a  resinous  acid, 
pimaric  acid,  isomeric  with  pinic  acid. 

2.  Larch  or  Venice  Turpentine  (Terebinthina  veneta;  Terebinthina  hi 
Obtained  from  Larix  Europoea,  DC,  by  boring  the  trunks  of  the  trees,  and  adapt- 
ing to  each  hole  a  wooden  gutter,  which  conveys  the  juice  into  a  tub  or  trough,  from 
which  it  is  afterwards  withdrawn  for  filtration.7 

Through  the  kindness  of  Professor  Guibourt  I  have  received  an  authentic  sample 
of  larch  turpentine.  It  was  collected  in  the  wood  of  the  Bishop  of  Maurienne,  in 
Savoy,  by  order  of  the  bishop,  and  at  the  urgent  solicitation  of  M.  Bonjean,  phar- 
macien,  naturalist  of  Chambery.     The  same  kind  of  turpentine,  collected  in  Swit- 

1  Michaux,  N.  Am.  Sylv.  iii.;  Way,  Trans,  of  the  Society  of  Arts,  vol.  xxviii.  p.  89;  Duhamcl,  Traill 
dts  Arbres,  t.  ii.  p.  146,  Paris.  1755. 

2  United  States  Dispensatory. 

3  Guibourt,  Hist,  ties  Drog.  t.  ii.  p.  578;  Duhamel,  Traiti  des  Arbres,  t.  ii.  p.  117. 

4  Guibourt,  op.  tit.  »  Journ.  dt  Pharm.  t.  viii-  p-  S*-9- 
6  Berzelius,  Traiti  de  Chim.;  and  Gmelin,  Handb.  de  Chem. 

'  DuhatiK'l.  Traiti  des  Arbres,  t.  i.  p.  335. 
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zerland  (Swiss  turpentine)*  is  sold  in  Paris  as  Strasburg  turpentine  (Tir&bentlie  de 
Strasbourg),' And  was  formerly  called  Venice  turpentine.  It  is  a  thick  and  con- 
sistent fluid,  flowing  with  difficulty,  is  sometimes  transparent,  but  more  frequently 
cloudy,  has  a  yellow  or  greenish-yellow  tint,  an  odour  which  is  peculiar,  not  very 
agreeable,  weaker  than  that  of  either  Strasburg  or  common  turpentine,  but  less 
disagreeable  than  the  latter,  and  an  acrid,  very  bitter  taste.  It  has  little  or  no 
tendency  to  concrete  by  keeping — a  property  known  to  Pliny,3  and  which  distin- 
guishes it  from  common  turpentine. 

A  factitious  substance  {terebinthina  veneta  factitia)  is  sold  by  London  druggists 
for  Venice  turpentine.  It  is  prepared  by  melting  together  oil  of  turpentine  and 
black  rosin.  A  similar  preparation  is  found  in  the  shops  of  the  United  States  of 
America,4  and  is  probably  identical  with  that  imported  from  America  under  the 
name  of  Venice  turpentine.5 

Berzelius  and  Unverdorben"  have  submitted  Venice  turpentine  to  examination, 
and  with  the  following  results: — 


Berzelius's  Analysis. 

1.  Oil  of  turpentine,  probably  composed  of  two  oils. 
i.  Hcsin  insoluble  in  cold  oil  of  petroleum. 
3.  Resin  soluble  in  cold  oil  of  petroleum. 


Old  Venice  Turpentine. 


Unverdorben'1  s  Analysis. 

1.  Volatile  oil,  which  readily  distils. 

2.  Volatile  oil,  which  distils  less  readily,  and  has  a 

tendency  to  resinify. 

3.  Succinic  acid  (small  quantity). 

4.  Much  pinic  acid 

5.  A  little  sylvic  acid. 

6.  Indifferent  resin,  insoluble  in  oil  of  petroleum. 

7.  Bitter  extractive. 


Fresh  Venice  Turpentine. 


Larch  resin  yields,  according  to  Berzelius,7  from  18  to  25  percent,  (according  to 
Guibourt  only  15  to  24  per  cent.)  of  volatile  oil  which  possesses  the  power  of  left- 
handed  circular  polarization.  Its  odour  is  citron-like,  and  on  this  account  the  oil 
might  be  substituted  for  essence  of  lemons  in  the  preparation  of  scouring  drops. 
Its  sp.  gr.  is  0.863. 

3.  Strasburg  Turpentine  (Terebinthina  argentor  a  tenuis;  Ttribenthine  au 
citron,  nu  Ttribcnthinc  d' Alsace,  Guib.) — This  is  obtained  from  Abies  Picea.  The 
peasantry,  in  the  vicinity  of  the  Alps,  collect  it  by  puncturing  the  vesicles  adhering 
to  the  bark  with  sharp-pointed  hooks,  and  receiving  the  juice  in  a  bottle.  It  is 
afterwards  filtered  through  a  rude  kind  of  bark  funnel.3 

Strasburg  turpentine  is  very  fluid,  transparent,  of  a  yellowish  colour,  has  a  very 
agreeable  odour  of  citron,  and  a  taste  moderately  acrid  and  bitter.  It  consists,  accord- 
ing to  Caillot,9of  volatile  oil  33.5,  resin  insoluble  in  alcohol  6.20,  abietin  (a  crystal- 
lizable  resin)  10.85,  abictic  acid  (?  pinic  and  sylvic  acids)  46.39,  extractive  and 
succinic  arid  0.85,  loss  (principally  volatile  oil)  2.21. 

4.  CANADIAN  Turpentine,  or  Canada  Balsam  (Terebinthina  canadensis;  Bal- 
sam inn  canadense),  is  obtained  from  Abies  balsamea  in  Canada  and  the  State  of 
Maine.  Between  the  bark  and  the  wood  of  the  trunks  and  branches  of  these  trees 
are  vesicles  containing  this  oleo-resin,  which  exudes  when  they  are  broken,  and  is 
received  in  a  bottle.  It  is  imported  in  casks  containing  each  about  one  cwt.  When 
fresh  it  has  the  consistence  of  thin  honey,  but  by  age  gradually  solidifies:  it  is  yel- 
low, transparent,  very  tenacious,  of  a  peculiar  and  agreeable  terebinthinate  odour 
and  of  a  Blightly  bitter,  somewhat  acrid,  taste.  Like  Bordeaux  turpentine,  it  solidi- 
fies when  mixed  with  a  sixth  of  its  weight  of  calcined  magnesia.  It  is  imperfectly 
soluble  in  alcohol. 

Canada  balsam  has  been  analyzed  by  Bonastre,10  who  obtained  the  following 

'  Quib.  MSS.  "-  Idem.  Hilt,  des  Drog.  3me  ed.  t.  ii.  n  577 

•  Hill    Nat.  lib.  XVi.  cap.  19,  ed.  Valp  '  United  States  Dispensatory. 

•  Dr.  Matuii,  in  Lambert's  Description  0/  the  Cenus  Pinus;  and  Dr.  A.  T.  Thomson,  London  Tiim 
penm.  '  """  ±Jli~ 

•  Berzeliui,  Train  de  Chim.  t.  v.  p.  477;  and  Gmelin,  Hand.  d.  Chim. 
1  Bern  lam,  op.  cit. 

'Duban  Ui  Arbnt,  t.  i.  p.  9.  »  Jovrn.  de  Pharm.  xvi.  p.  436 

M  Journ.  dt  i'hnrm.  viii.  337*. 
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results:  volatile  oil  18.6,  renin  easily  soluble  in  alcohol  40.0,  subresin  difficultly 
soluble  83.4,  fibrous  caoutchouc,  like  subresin,  4.0,  acetic  acid  traces,  hit 
tractive  and  salts  4.0. 

Balsam  of  Canada  possesses  the  property  of  right-handed  circular  polarization; 
but  both  the  oil  and  resin,  into  which  it  is  resolved  by  distillation,  have  left-handed 
polarization.1 

Canada  balsam  is  used  by  varnish-makers,  by  opticians  as  a  cement,  and  by  micro- 
scopists  as  a  medium  for  mounting  objects  in. 

The  great  value  of  Canada  balsam  for  optical  purposes  depends  on  its  transparency  rind  its 
refractive  power,  which  is  nearly  equal  to  that  of  glass.  When  used  to  connect  the  pieces  of 
an  achromatic  lens,  it  prevents  the  loss  of  light  by  reflexion,  and  excludes  moisture  ami  other 
foreign  bodies  from  the  space  between  the  surfaces  of  the  glasses.  In  Nicol's  prisms 
image  prisms  of  Iceland  spar),  it  serves  the  important  purpose  of  transmitting  the  ordinary  ray, 
and  of  interrupting  the  passage  of  the  extraordinary  one;  its  index  of  refraction  being  interme- 
diate between  that  of  Iceland  spar  for  the  ordinary  ray  and  that  of  the  same  substance  for  the 
extraordinary  ray.  The  following  table  of  indices  of  refraction  serves  to  illustrate  the  preceding 
statements: — 

Indices  of  Refraction.  I  Indices  of  Refraction. 

Canada  balsam 1.528  to  1.549  Flint  slaps 1.576  to  1 

Plate  glass 1.500  to  1.550  Iceland  spar,  ordinary  ray  ....  l.(J5| 

Crown  glass 1.525  to  1.514  |      Iceland  spar,  extraordinary  ray  .  I.4s3 

5.  Common  Frankincense  (Abietis  resina ;  Thus). — This  is  the  spontaneous 
exudation  of  Abies  exedsa.  I  am  indebted  for  an  authentic  sample  of  this  oleo-resin 
to  Mr.  Daniel  Hanbury,  who  collected  it,  in  the  autumn  of  1849,  from  the  A.< 
in  Switzerland.  It  is  a  soft  solid,  glistening  in  places,  as  if  covered  with  a  film  of 
water.  Its  colour  is  not  uniform:  it  is  whitish,  yellowish,  pinkish,  or  pale  violet 
red,  and  dark  in  different  portions.  The  pinkish  or  violet  red  or  peach-blossom  hue 
seems  to  have  been  produced  by  exposure  of  the  resin  to  the  air  and  light,  and  in 
this  circumstance  resembles  the  peach-blossom  red  colour  which  assafetida  acquires 
under  similar  circumstances.  It  is  probable,  however,  that  this  tint  is  not  perma- 
nent. Its  odour  is  not  disagreeable,  but  is  somewhat  like  that  of  Strasburg  turpentine. 
Guibourt  says  it  is  analogous  to  that  of  castoreum.  The  taste  is  balsamic,  and 
without  any  bitterness. 

When  melted  in  water,  and  strained  through  a  coarse  cloth,  it  forms  Burgundy 
pitch  (pix  abietina  vel  burgundica  ;  poixjaune  ou  blanche).  An  authentic  sample, 
prepared  by  Mr.  D.  Hanbury  from  thus  collected  by  himself,  is  of  an  opake  whitish- 
yellow  colour,  somewhat  resembling  emplastrum  plumbi. 

The  substance  sold  as  common  frankincense  in  the  London  shops  is  usually  con- 
crete American  turpentine;  and  most  of  the  so-called  Burgundy  pitch  found  in 
commerce  is  a  fictitious  article. 

Common  frankincense  or  thus  has  been  analyzed  by  Caillot,2  who  obtained  the 
following  results :  volatile  oil  32.00,  resin  insoluble  in  alcohol  7.40,  abidin  (a 
crystallizable  resin)  11.47,  abietic  acid  (?  pinic  and  sylvic  acids)  45.37,  extractive 
and  succinic  acid  1.22,  loss  (principally  volatile  oil)  2.54. 

Physiological  Effects. — The  effects  of  terebinthinate  substances  have  been 
before  noticed  (see  vol.  i.  p.  254).  Locally  they  operate  as  irritants.  Applied  to 
the  skin  they  cause  rubefaction,  and  sometimes  a  vesicular  eruption.  Swallowed 
they  give  rise  to  a  sensation  of  warmth  at  the  stomach,  in  large  doses  occasion  sick- 
ness, and  promote  the  peristaltic  movement  of  the  intestines.  After  their  absorption 
they  operate  on  the  general  system  as  stimulants,  and  excite  the  vascular  system, 
especially  of  the  abdominal  and  pelvic  viscera.  Their  influence  is  principally  directed 
to  the  secreting  organs,  more  especially  to  the  mucous  membranes  and  the  urinary 
apparatus.  They  act  as  diuretics,  and  communicate  a  violet  odour  to  the  urine. 
This  odour  depends  on  a  portion  of  the  oil  having  undergone  a  slight  change  in  its 
nature  during  its  passage  through  the  system.     Part  of  the  oil,  however,  is  thrown 

1  Sec  a  paper  by  the  author,  in  the  Pharmaceutical  Journal,  vol.  v.  p.  67,  1315. 

2  Journ.  de  Pharm.  t.  xvi.  p.  430. 
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off  unchanged  ;  for  Moiroud1  has  observed  that,  at  the  same  time  that  the  turpentines 
cause  a  violet  odour,  they  flow  in  part  with  the  urine.  "I  have  verified,"  says  he, 
"  this  double  phenomenon  on  many  horses,  to  whom  turpentine  has  been  given,  for 
some  days,  in  the  enormous  dose  of  ten  or  twelve  ounces."  But  the  kidneys  are 
not  the  only  parts  engaged  in  getting  rid  of  the  absorbed  turpentine.  All  the 
secreting  organs,  but  more  especially  the  bronchial  surfaces  and  the  skin,  are  occu- 
pied in  the  same  way.  By  these  the  oil  is  exhaled  apparently  unchanged,  or  at 
least  with  its  usual  odour.  During  the  circulation  of  the  terebinthinate  particles 
in  the  system,  they  exercise  a  local  iufluence  over  the  capillaries  and  secerning 
vessels,  in  the  vital  activity  of  which  they  effect  a  change.  In  certain  morbid  con- 
ditions, this  change  is  of  a  most  salutary  nature.  In  catarrhal  affections  of  the 
mucous  membranes  the  secerning  vessels  become  constringed  under  the  use  of  tere- 
binthinates,  and  the  discharge  is,  in  consequence,  checked. 

The  most  important,  because  by  far  the  most  active,  constituent  of  the  terebin- 
thinate oleo-resins  is  volatile  oil.  Hence  their  effects  are  almost  identical  with  those 
of  the  latter,  and  will  be  noticed  hereafter  (see  p.  1193).  Some  slight  differences, 
however,  are  to  be  noticed.  They  are  less  rapidly  absorbed,  are  more  permanent 
in  their  operation,  confine  their  influence  principally  to  the  apparatus  of  organic  life, 
not  affecting,  at  least  to  the  same  extent,  the  brain,  and  act  less  powerfully  on  the 
cutaneous  system. 

We  have  few  data  on  which  to  rely  in  judging  of  the  comparative  influence  of  the 
different  terebinthinates ;  but  as  their  most  active  constituent  is  volatile  oil,  we  may 
fairly  infer  that  those  which  possess  the  greatest  liquidity,  and  which,  in  conse- 
quence, contain  the  largest  quantity  of  oil,  are  the  most  powerful  preparations. 
Venice  and  Straeburg  turpentines  stand  in  this  respect  pre-eminent.  Canada 
balsam  is  valuable  on  account  of  its  purity  and  agreeable  flavour.  In  activity, 
purity,  and  flavour,  common  turpentine  holds  the  lowest  rank. 

Uses. — The  terebinthinate  oleo-resins  are,  with  some  exceptions,  applicable  for 
the  same  purposes  as  the  volatile  oil.  The  following  are  the  principal  cases  in  which 
they  arc  employed : — 

1 .  In  mucous  discharges  from  the  urino-genital  organs ;  as  gonorrhoea,  gleet, 
leucorrhoea,  and  chronic  cystirrhoea. 

2.  In  chronic  catarrh,  both  mucous  and  pituitous,  occurring  in  old  persons  of  a 
lax  fibre  and  lymphatic  temperament. 

3.  In  chronic  mucous  diarrhoea,  especially  when  accompanied  with  tdceration  of 

the  mUCOUS  Jollifies. 

4.  In  colic  and  other  cases  of  obstinate  constipation,  Cullen2  found  a  turpentine 
emulsion  used  as  a  clyster  "one  of  the  most  certain  laxatives." 

5.  In  chronic  rheumatism,  especially  sciatica  and  lumbago,  the  turpentines  are 
occasionally  used. 

6.  As  detergents  and  digestives  they  have  been  sometimes  applied  to  indolent  and 
ill-conditioned  ulcers. 

Administration. — The  dose  of  the  terebinthinate  oleo-resins  is  from  a  scruple 
to  a  drachm.  They  are  given  in  the  form  of  pill,  emulsion,  or  electuary.  To  com- 
municate to  the  softer  kinds  a  consistence  fit  for  making  pills,  liquorice  powder  may 
be  added  to  them.  Bordeaux  turpentine  and  balsam  of  Canada,  mixed  with  about 
one  twenty-eighth  part  of  their  own  weight  of  calcined  magnesia,  solidify  in  about 
twelve  hours;  the  acid  resins  combine  with  the  magnesia,  and  form  solid  resinates 
which  absorb  the  volatile  oil.  A  turpentine  emulsion  is  made  with  the  yolk  of  egg 
or  mucilage  of  gum  Arabic,  sugar,  and  some  aromatic  water.  To  form  an  electuary 
the  turpentine  is  mixed  with  sugar  or  honey.  An  emulsion,  containing  from  half 
an  ounce  to  an  ounce  of  turpentine,  may  be  used  as  a  clyster,  in  obstinate  constipa- 
tion, ascarides,  &c. 


1  Pharmacol. -Vitfrin   p.  31'.'.  i  Treat,  of  the  Mat.  Med. 
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The  terebinthinate  oleo-resins  yield  several  officinal  substances,  and  enter  into 
several  preparations: — 

1.  Tehebinttiina  VULGARIS  yields  Oleum  Terebinthina  and  Retina;  and  enters  into  the  com- 

position of  Emplastrum  Galbani,  L.,  and  Unguentwn  Elcmi,  L. 

2.  Tebf.binthin  a  veneta    is  a  constituent  of  Emplastrum   Cantharidis  composition,  R.,  and 

Unquentum  Infusi  Cantharidis,  E. 

3.  Abietis  Resixa;  Thus,  yields  Pix  Burgundira,  L.  E.  D.;  and  enters  into  the  con.; 

of  Emplastrum  Galbani,  L.,  Emplastrum  Opii,  L.,  Emplastrum  Picis,  L.,  Emplastrum  Call- 
faciens,  D.,  Emplastrum  Ferri,  L.  D.,  and  Emplastrum  Cumini,  L. 

2.  Oleum  Terebinthina,  E.  D.— Oil  of  Turpentine. 

This  essential  oil  is  frequently,  though  erroneously,  called  spirits  or  essence  of 
turpentine. 

Preparation. — It  is  obtained  by  submitting  to  distillation  a  mixture  of  American 
turpentine  (which  has  been  melted  and  strained)  and  water  in  due  proporti- 
the  ordinary  copper  still,  with  a  naked  fire.  The  distilled  product  is  found  to  i 
of  oil  of  turpentine  swimming  on  water;  the  residue  in  the  still  is  resin.  If  no 
water  be  employed,  a  much  higher  temperature  is  required  to  effect  the  distillation, 
and  danger  is  thereby  incurred  of  causing  empyreuma.  Mr.  Flockton,  a  large 
distiller  of  turpentine  in  this  metropolis,  informs  me  that  the  average  quantity  of  oil 
yielded  by  American  turpentine  is  from  14  to  16  per  cent.  He  also  tells  me  that 
Bordeaux  turpentine  yields  an  oil  having  a  more  disagreeeble  odour,  and  a  rosin  of 
inferior  quality. 

To  deprive  it  of  all  traces  of  resinous  and  acid  matters,  oil  of  turpentine  should 
be  redistilled  from  a  solution  of  potash,  and  this  is  actually  done,  as  Mr.  Flockton 
informs  me.  The  British  Colleges,  however,  direct  it  to  be  purified  by  distillation 
with  water  only. 

The  directions  of  the  Edinburgh  College  for  the  preparation  of  Rectified  Oil  of  Turpentine 
(Oleum  Terebinthince  purification,  E.),  areas  follows: — 

Take  of  Oil  of  Turpentine  Oj  ;   Water  Oiv.     Distil  as  long  as  oil  comes  over  with  the  water. 

The  London  College  gives  no  directions  for  the  rectification  of  the  oil;  but  places 
the  rectified  oil  {oleum  e  (erebintho  destillatum,  rectificatum,  L). 

Properties. — Pure  oil  of  turpentine  is  a  colourless,  limpid,  very  inflammable 
fluid.  It  has  a  peculiar,  and,  to  most  persons,  disagreeable  odour,  and  a  hot  taste. 
When  pure,  it  is  neutral  to  test  paper.  Its  sp.  gr.  is  0.86  at  about  70°  F.  It  boils 
at  about  314°  F. ;  the  density  of  its  vapour  is  4.76  (Dumas).  It  is  very  slightly 
soluble  in  hydrated  alcohol;  but  100  parts  of  alcohol,  of  sp.  gr.  0.840,  dissolve  13 
or  14  parts  of  it,  and  absolute  alcohol  takes  up  a  still  larger  proportion.  The  oil  is 
also  soluble  in  ether.  Exposed  to  the  air,  it  absorbs  oxygen,  becomes  yellowish, 
and  somewhat  denser,  owing  to  the  formation  of  resin  (pinic  and  sylvk 
This  resinification  is  accompanied  with  the  production  of  a  small  quantity  of  formic 
acid. 

Oil  of  turpentine  enjoys  the  power  of  rotating  the  ray  of  plane-polarized  light; 
but  the  direction  of  rotation  is  different  in  the  English  and  French  oils — in  the 
former  being  right-handed,  in  the  latter  left-handed. 
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Plan  of  the  apparatus  for  showing  the  circular  polarization  of  oil  of 
turpentine. 

a.  A  ray  of  common  or  unpolarized  light. 

b.  A  glass  reflector,  placed  at  an  angle  of  5G°.45,  for  effecting  the  plane- 

polarization  of  the  light. 

c.  The  reflected  plane-polarized  ray. 

d.  The  oil  of  turpentine,  which  effects  the  double  refraction  and  rotation 

of  the  plane-polarized  light. 

e.  The  emergent  circularly-polarized  light. 

/.  The  analyzer  (a  double  refracting  rhomb  of  calcareous  spar),  which 
produces  two-coloured  images:  one  caused  by  ordinary  refraction,  and 
called  the  ordinary  image  (o)  ;  the  other  by  extraordinary  refraction, 

,        and  termed  the  extraordinary  image  (ar). 

g.  A  lens  employed  to  produce  well-defined  images. 

When  the  eye  is  applied  to  the  aperture  above  or  in  front  of  the  lens  g» 
two  circular  disks  of  coloured  light  (Fig.  281)  are  perceived;  one  (o)  the 

Fig.  281. 


Fig.  280. 


Ordinary  and  extraordinary  images. 

ordinary,  the  otber  (x)  the  extraordinary  image.  The  colours  of  these 
;ire  complementary  to  each  other.  By  rotating  the  analyzer  (/) 
On  ita  nxis,  the  extraordinary  image  (x)  revolves  around  the  ordinary 
image  (o)  ;  each  image  undergoing  a  succession  of  changes  of  colour;  the 
sequence  of  colours  being  different  for  the  English  and  French  oils  of  tur- 
pentine. 


Sequence  of  Colours  for  Oil  of  Turpentine  as  obtained  by  the  right-handed 
Rotation  of  the  Analyzer. 


English  Oil  of  Turpentine. 
(Obtained  from  American  turpentine,  the  produce  of 

i'uius  palustrii  and  P.  ta>da.) 
Ordinary  Image.  Extraordinary  Image. 

Red Green. 

Orange Blue. 

,,  ,,  ( Indigo. 

T«1,0W j  Violet. 

Qreen    Red. 

Orange. 

?i ™°- 

Bed Green. 


French  Oil  of  Turpentine. 
(Obtained  from  Bordeaux  turpentine,  the  produce  of 

Pinus  Pinaster.) 
Ordinary  Image.  Extraordinary  Image. 


Red  .  . 
Violet) 
Indigo  J 
Blue    .  . 
Green  .  . 

Yellow 

Orange 


Green. 

Yellow. 

Orange. 
Red. 

[  Violet. 
(  Indigo. 
Blue. 


Red Green. 


Moreover,  the  degree  of  rotatory  power  is  not  uniform. 

Enyliih  oil  of  turpentine,  (obtained  by  distillation  with  water  from  American 
turpentine)  is  remarkable  for  its  comparatively  feeble  odour.  A  sample  of  oil 
whose  sp.  gr.  was  0.8G3,  had  a  molecular  power  of  right-handed  rotation  of  18.5 
to  18.7. 

French  oil  of  turpentine  (obtained  by  distillation  from  Bordeaux  turpentine)  enjoys 
the  power  of  left-handed  rotation;  the  intensity  of  which,  however,  is  subject  to 
some  variation,  as  the  following  table  shows: — 


Sp.  Gr. 

Unnotified  oil o.^'-Ofi  . 

First  product  of  the  rectification  with  water 08736 

product  of  the  rectification  with  water 0.889 

Ified  without  water 0  873 

Oil  rectified  without  water  preserved  10  years  with  potash 0.87       .......  33.95 


Left-handed 
Rotatory  Power. 
.   .  .  28.83 
.  .  .  31.657 
.  .  .  22.327 
32  '23 
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It  is  obvious,  therefore,  that  the  molecular  constitution  of  oil  of  turpentine  is  not 
constant. 

Bouchardat  found  that  the  unrectified  oil  was  an  imperfect  solvent  of  caoutchouc; 
and  the  oil  rectified  without  water  a  better  one.  But  the  same  oil  distilled  from 
bricks  was  pyrogenous,  had  a  slight  lemou-yellow  colour,  a  sp.  gr.  of  0.8422,  a  rota- 
tory power  of  only  8°.GS,  and  a  much  increased  power  of  dissolving  caoutchouc. 

Rectified  oil  of  turpentine  is  sold  in  the  shops  under  the  name  of  camphene,  for 
burnino-  in  lamps.     When  it  has  become  resinified  by  exposure  to  the  air,  it  is  unfit 
for  the  purposes  of  illumination,  and  requires  to  be  rectified  from  carbonate  of  | 
or  some  similarly  active  substance,  to  deprive  it  of  resin. 

The  sweet  oil  of  turpentine  or  sweet  spirits  of  turpentine— so\d  in  the  shops  for  "  painting  without 
srnell"' — does  not  appear  to  differ  from  the  rectified  oil  of  turpentine  of  English  commerce. 

The  common  or  unrectified  oil  of  turpentine,  sold  in  the  shops  under  the  name  of 
turps,  contains  resin,  and  is,  in  consequence,  denser  and  more  viscid  than  camphene. 
Its  sp.  gr.  varies  from  0.87  to  0.884. 

Oil  of  turpentine  is  composed  of 

Atoms.  Eq.Wt.  Per  Cent. 

Carbon     20 120 88.23 

Hydrogen 16 16 11.76 

Oil  of  Turpentine 1 136 99.99 


Hydrates  of  oil  of  turpentine. — Four  hydrates  of  oil  of  turpentine  are  known. 
When  the  commercial  oil  is  exposed  to  an  intense  cold,  crystals  either  of  the  binhy- 
drate  C20!!16,  2IIO,  or  of  the  hexahydrate  O°H1G,6II0,  are  deposited.  The  latter 
forms  large  prismatic  crystals,  which,  at  a  temperature  of  about  217£°  F.,  became 
converted  into  the  quadhydrate  C2"H16,4IIO.  The  monohydrate,  (MI^IIO,  is  a 
liquid  which  List  calls  terpinol. 

Hydrochhrate  of  oil  (if  turpentine ;  Artificial  Camphor. — When  hydrochloric 
acid  is  passed  iuto  oil  of  turpentine,  surrounded  by  ice,  two  compounds  are  obtained 
— one  solid,  called  solid  or  Kind's  artificial  camphor;  the  other  fluid,  and  termed 
liquid  artificial  camphor,  terebene,  or  terebylene. 

Solid  artificial  camphor,  O'TF^HCl,  is  white,  transparent,  lighter  than  water, 
and  has  a  camphoraceous  taste.  It  is  neutral  to  test  paper,  fuses  at  a  temperature 
above  the  boiling  point  of  water,  and  is  volatilizable  usually  with  the  evolution  of 
hydrochloric  acid.  It  burns  in  the  air  with  a  greenish  sooty  flame  ;  and  when  the 
flame  is  blown  out,  evolves  a  vapour  which  has  a  terebinthinate  odour.  Distilled 
with  lime,  it  yields  chloride  of  calcium,  water,  and  a  volatile  oil  called  camph 
which  is  isomeric  with  oil  of  turpentine,  but  has  no  rotatory  power  in  relation  to 
polarized  light. 

The  quantity  of  solid  artificial  camphor  yielded  by  oil  of  turpentine  depends  on 
the  sort  of  oil  employed.  From  Theuard's  experiments,  it  would  appear  that  French 
oil  of  turpentine  yields  the  largest  produce. 

Artificial  camphor  does  not  produce  the  lesion  of  the  nervous  system  which  is 
caused  by  ordinary  camphor.  Orfila  found  that  half  an  ounce  of  it,  dissolved  in 
olive  oil,  and  given  to  a  dog,  caused  merely  a  few  small  ulcers  in  the  mucous  mem- 
brane of  the  stomach. 

Characteristics  of  Oil  of  Turpentine. — As  a  volatile  oil,  it  is  recognized 
by  its  combustibility,  its  burning  with  a  very  sooty  flame,  its  almost  insolubility  in 
water,  its  solubility  in  alcohol  and  in  ether,  its  volatility,  and  its  evaporating  without 
leaving  any  greasy  stain  on  paper. 

It  is  sometimes  used  to  adulterate  other  more  costly  volatile  oils;  and  it  may  then 
be  detected  by  one  or  more  of  the  following  characters  :  1st,  its  remarkable  odour; 
2dly,  its  rotatory  power  in  relation  to  polarized  light;  3dly,  its  being  only  very 
slightly  soluble  in  diluted  spirit;  4thly,  its  ready  admixture  with,  and  solubility  in, 
the  fixed  oils;  5thly,  its  not  being  able  to  dissolve, in  the  cold,  santaline  (the colour- 
ing principle  of  the  wood  of  Pttrocarpus  santalinus),  whereas  some  of  the  other 
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volatile  oils  (as  oil  of  lavender)  do  dissolve  it;  6thly,  by  the  violent  action  of  both 
chlorine  and  iodine  on  it. 
Physiological  Effects.    <*.  On  Vegetables. — Plants  exposed  to  the  vapour  of 

this  oil  are  rapidly  destroyed.1 

0.  On  Animals. — On  both  vertebrated  and  invertebrated  animals  it  operates  as 
a  poison.  Injected  into  the  veins  of  horses  and  dogs  it  excites  pneumonia.*  Two 
drachms  thrown  into  the  veins  of  a  horse  caused  trembling,  reeling,  falling,  inclina- 
tion to  pass  urine  and  stools,  and  frequent  micturition.  Inflammatory  fever,  with 
cough,  continued  to  the  8th  day;  then  putrid  fever  appeared.  On  the  9th  day- 
death  took  place.  The  body  presented  all  the  signs  of  putrid  fever  and  pneumonia 
(Hertwich).  Schubarth3  found  that  two  drachms  of  the  rectified  oil,  given  to  a  dog, 
caused  tetanus,  failure  of  the  pulse  and  breathing,  and  death  in  three  minutes.  The 
skin  of  the  horse  is  very  sensible  to  the  influence  of  oil  of  turpentine,  which  produces 
acute  pain.  "It  is  a  remarkable  circumstance,"  says  Moiroud,4  "  that  this  pain  is 
not  accompanied  with  any  considerable  hyperemia.  It  is  quickly  produced,  but  is 
of  short  duration."  Oil  of  turpentine  is  sometimes  employed  by  veterinarians  as  a 
blister,  but  it  is  inferior  to  cantharides,  and,  if  frequently  applied,  is  apt  to  blemish 
(i.  «.,  to  cause  the  hair  of  the  part  to  fall  off).  In  doses  of  three  ounces  it  is  a  most 
valuable  antispasmodic  in  the  colic  of  horses.5  In  small  doses  it  acts  as  a  diuretic. 
Tiedemann  and  Gmelin6  detected  oil  of  turpentine  in  the  chyle  of  a  dog  and  a  horse, 
to  whom  this  agent  had  been  given. 

y.  On  Man. — In  small  doses  (as  six  or  eight  drops  to  f5J)  it  creates  a  sensation 
of  warmth  in  the  stomach  and  bowels,  becomes  absorbed,  circulates  with  the  blood, 
and  in  this  way  affects  the  capillary  vessels,  and  is  thrown  out  of  the  system  by  the 
different  excretories,  on  the  secerning  vessels  of  which  it  acts  in  its  passage  through 
them.  The  exhalations  of  the  skin  and  bronchial  membranes  acquire  a  marked 
terebinthinate  odour,  while  the  urine  obtaius  the  smell  of  violets.  By  its  influence 
on  the  renal  vessels  it  proves  diuretic.  By  the  same  kind  of  local  influence  on  the 
cutaneous  vessels  it  proves  sudorific.  It  appears  to  have  a  constringing  effect  on 
the  capillary  vessels  of  the  mucous  membranes,  for,  under  its  use,  catarrhal  affections 
of,  and  hemorrhages  from,  these  parts  are  frequently  checked,  and  often  are  com- 
pletely stopped.  Its  continued  use  sometimes  brings  on  irritation  of  the  urinary 
organs,  or  when  this  state  pre-existed,  it  is  often  aggravated  by  the  use  of  turpentine. 
In  a  mnl 7 'urn.  dose  (f3j  or  f3ij)  its  effects  are  not  constant.  Dr.  Ed.  Percival7  saw 
two  drachms  given  without  any  unpleasant  effect  being  produced  either  on  the  diges- 
tive or  urinary  organs;  they  acted  as  an  agreeable  stomachic,  and  promoted  the 
oatamenia.  Mr.  Stedman,8on  the  other  hand,  has  seen  this  dose  produce  strangury, 
bloody  urine,  suppression  of  this  secretion,  fever,  thirst,  and  vomiting.  These  two 
cases,  however,  may  be  regarded  as  the  opposite  extremes;  and,  in  general,  we  may 
expect,  from  a  medium  dose,  a  feeling  of  heat  in  the  stomach  and  bowels,  accelerated 
peristaltic  motion,  increased  frequency  of  pulse,  diaphoresis,  diuresis,  and  sometimes 
irritation  of  the  urinary  organs.     Occasionally  it  provokes  the  catamenia. 

In  a  large  or  maximum  dose  (f^iv  to  fo'j)  its  effects  are  not  constant.     It  usually 
a  sensation  of  abdominal  heat,  sometimes  nauseates,  and  in  general  operates 
tolerably  active  purgative,  without  causing  any  unpleasant  effects.     I  have 
administered  from  one  to  two  fluidounces  in  a  considerable  number  of  cases  of  tape- 
worm, and  haw  rarely  seen  any  ill  consequences  therefrom.     "  It  has  been  given," 
says    Dr.  Duncan,''  "even  to  the  extent  of  four  ounces  in  one  dose,  without  any 
ptible  bad  effects,  and  scarcely  more  inconvenience  than  would  follow  from  an 
equal  quantity  of  gin."     Cases  are  reported,  however,  in  which  it  has  failed  to 

lie,  PA|M.  Vig.  p.  1347. 
eh  and  Gaspard,  quoted  by  Wibmer,  Wirh.  d.  Arzn.  u.  Gifte.  Bd.  iv.  p.  212. 
tit.  *  Pharm.-  Vkttr.  p.  314. 

*r,  in  Library  of  Useful  Knowledge. 
Slut  gelang. 
urn.  v.ol.  ix.  s  Edinb.  Med.  Essays,  vol.  ii.  p.  42. 

Edinb.  Dispensatory. 
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produce  purging,  and  in  such  it  has  acted  most  violently  on  the  system,  accelerating 
the  pulse,  depressing  the  muscular  power,  and  giving  rise  to  a  disordered 
the  intellectual  functions,  which  several  persons  have  compared  to  intoxication.    A 
remarkable  and  well-detailed  instance  of  this  occurred  in  the  person  of  I  >r.  ( 
who  refers  the  disorder  of  the  cerebral  functions,  in  bis  case,  to  diminished  circula- 
tion of  blood  in  the  brain;  while  the  gastric  heat,  &c,  be  ascribes   to  ini 
vascular  activity  in  the  abdominal  region.     The  oil  passed  off  most  rapid!  \ 
skin  and  lungs  (principally  by  the  latter),  and  the  air  of  the  apartment 
strongly  impregnated  with  its  effluvia.    In  some  cases  it  causes  sleepiness.     I'urkinje' 
experienced  this  effect  from  one  drachm  of  the  oil.     Dr.  Duncan  has  sometini 
it  produce  "a  kind  of  trance,  lasting  twenty-four  hours,  without,  however,  any  sub- 
sequent  bad  effect."     The  same  writer  adds,  "  the  largest  dose  I  have  known  given 
has  been  three  ounces,  and  without  injury."     A  scarlet  eruption  is  mentioned  by 
Wibmer  as  being  produced  in  one  case  by  an  ounce  of  the  oil. 

Uses. — The  following  are  the  principal  uses  of  the  oil  of  turpentine : — 
1.  As  an  anthelmintic. — It  is  the  most  effectual  remedy  for  tape-worm  we  possess. 
It  both  causes  the  death  of,  and  expels  the  parasite  from  the  body.  To  ad 
should  be  given  in  doses  of  an  ounce  at  least.  I  have  frequently  administered  an 
ounce  and  a  half,  and  sometimes  two  ounces.  Occasionally,  as  in  Dr.  Copland's 
case,  it  fails  to  purge,  but  becoming  absorbed,  operates  most  severely  on  the 
system,  causing  disorder  of  the  cerebral  functions.  It  is  said  to  be  more  apt  to  act 
thus  in  persons  of  a  full  and  plethoric  habit.  To  prevent  these  ill  consequences, 
an  oleaginous  purgative  should  be  either  conjoined  with  it,  or  given  at  an  interval 
of  four  or  five  hours  after  it.  An  excellent  and  safe  method  of  employing  it  is  to 
combine  it  with  a  castor-oil  emulsion.  Chabert's  empyreumatic  oil  (described  at 
vol.  i.  p.  263)  used  by  Bremser3  against  tape-worm,  consists  principally  of  oil  of  tur- 
pentine. A  very  effectual  remedy  for  the  small  thread-worm  (Ascaris  vennkularh) 
is  the  turpentine  enema. 

_  2.  In  blennorrhcm. — Oil  of  turpentine  sometimes  checks  or  stops  profuse  chronic 
discharges  from  the  mucous  membranes.  It  appears  to  effect  this  by  a  topical  in- 
fluence over  the  capillary  and  secerning  vessels,  in  its  passage  through  them  out  of 
the  system.  In  many  cases,  it  would  appear  to  confine  its  operation  to  the  produc- 
tion of  an  increase  of  tonicity  in  the  vessels  which  pour  out  mucus;  but  in  other 
instances,  especially  in  blennorrhoea  of  the  urinary  apparatus,  it  seems  to  set  up  a 
new  kind  of  irritation  in  the  affected  membrane,  which  supersedes  the  previously 
existing  disease.  Hence  its  use  is  not  admissible  in  acute  or  recent  affections  of 
these  tissues.  In  gonorrhoea  and  gleet  I  have  frequently  employed  it  as  a  substitute 
for  balsam  of  copaiba  with  success.  In  leucorrhoea  it  has  occasionally  proved  ser- 
viceable. In  catarrhus  vesicae  or  cystirrhcea,  it  now  and  then  acts  beneficially;  but 
it  requires  to  be  used  in  small  doses  and  with  great  caution.  In  chronic  pulmonary 
catarrh,  either  mucous  or  pituitous,  it  is  said  to  have  been  employed  with  advantage. 
In  chronic  diarrhoea  and  dysentery  it  has  proved  advantageous:  in  these  cases  it 
has  a  direct  local  action  on  the  affected  part,  besides  exerting  its  influence  over  this 
in  common  with  other  mucous  membranes  after  its  absorption. 

3.  In  hemorrhages. — In  sanguineous  exhalations,  called  hemorrhages,  from  the 
mucous  surfaces,  oil  of  turpentine  may,  under  some  circumstances,  act  efficaciously. 
On  the  same  principle  that  it  checks  excessive  secretion  of  mucus  in  catarrhal  con- 
ditions of  these  tissues,  so  we  can  readily  conceive  it  may  stop  the  exhalation  of 
blood.  But  it  is  only  admissible  in  cases  of  a  passive  or  atonic  character,  in  the 
absence  of  plethora  and  a  phlogistic  diathesis.4  In  purpura  hemorrhagica  it  has 
been  recommended  as  a  purgative,  by  Dr.  Whitlock  Nichol/  Dr.  Magee,"  and  others. 

»  Land.  Med.  and  Phys.  Journ   vol   xlvi.  p.  107.  >  Quoted  by  Wibmcr,  Wirlc.  d.  Arzn. 

3  Traitt  sur  les  Vers  Intent,  p.  488. 

4  Adair,  Med.  Facts  and  Observ.  vol.  iv.  p.  2.5;  Copland,  Lond.  and  Med.  Phys.  Journ.  vol.xlvi.  p.  19*- 
*  Ed.  Med.  and  Surg-  Journ.  vol.  xviii.  p.  510.  e  ibid.  vol.  xxiv.  p  307 
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I  have  seen  it  act  injuriously  in  this  disease,  while  blood-letting  has  seemed  to 
relieve. 

4.  In  puerperal  fever. — The  use  of  the  oil  of  turpentine  as  a  specific  in  this 
disease  was  introduced  by  Dr.  Brenan,  of  Dublin;1  and  strong  testimonies  were 
subsequently  borne  to  its  efficacy  by  several  highly  respectable  practitioners.3  Dr. 
Brenan  gave  one  or  two  tablespoonfuls  of  the  oil,  every  three  or  four  hours,  in  cold 
water,  sweetened;  and  applied  flannel  soaked  in  the  oil  to  the  abdomen.  But  the 
apparent  improbability  of  a  stimulant  like  turpentine  curing  an  inflammatory  disease, 
has  prevented  many  practitioners  placing  any  faith  in  it,  or  even  giving  it  a  trial. 
In  other  instances,  the  unconquerable  aversion  which  patients  have  manifested  to  it, 
has  precluded  its  repetition.  Lastly,  it  has  failed,  in  the  hands  of  some  of  our 
most  accurate  observers,  to  produce  the  good  effects  which  Dr.  Brenan  and  others 
have  ascribed  to  it,  and  in  some  instances  has  appeared  to  aggravate  the  malady. 
These  reasons  have  been  conclusive  against  its  employment,  at  least  in  the  way 
advised  by  Dr.  Brenan.  But  there  are  two  valuable  uses  which  may  be  made  of 
turpeutine,  in  puerperal  fever:  it  may  be  given  in  the  form  of  clyster,  to  relieve  a 
tympanitic  condition  of  the  intestines,  and  for  this  purpose  no  remedy  perhaps  is 
superior  to  it;  secondly,  flannel  soaked  in  the  hot  oil  may  be  applied  to  the  abdo- 
men, to  cause  rubefaction,  as  a  substitute  for  a  blister,  to  the  employment  of  which 
several  objections  exist. 

5.  A/  ordinary  fever. — As  a  powerful  stimulant  in  some  forms  of  low  fever,  oil 
of  turpentine  lias  been  well  spoken  of  by  Dr.  Hoist,3  Dr.  Chapman,4  Dr.  Douglas,5 
and  more  recently  by  Dr.  Wood.8  When  the  skin  is  dry,  the  bowels  flatulent,  and 
ulceration  of  the  mucous  membrane  suspected,  it  often  proves  most  serviceable. 

6.  In  rheumatism. — In  chronic  rheumatism,  oil  of  turpentine  has  long  been 
celebrated.  Its  beneficial  influence  depends  on  its  stimulant  and  diaphoretic  ope- 
ration, and  is  more  likely  to  be  evinced  in  old  and  debilitated  persons.  I  have 
found  medium  doses  occasionally  succeed  when  small  ones  have  failed.  But  for 
the  most  part  I  have  not  met  with  that  success  with  it  in  chronic  rheumatism,  to 
induce  me  to  place  much  confidence  in  it.  In  the  form  of  liniment  it  has  often 
proved  serviceable. 

7.  In  sciatica  ami  other  neurahjic  affections. — Oil  of  turpentine  was  proposed  as 
a  remedy  for  sciatica  by  Drs.  Pitcairn  and  G.  Cheyne.  Its  efficacy  was  subsequently 
confirmed  by  Dr.  Home.7  More  recently  it  has  been  extensively  employed,  and 
with  great  success,  in  France,  in  sciatica  as  well  as  in  various  other  neuralgias.3 
But  it  has  proved  more  successful  in  those  which  affect  the  lower  extremities.  My 
own  experience  does  not  lead  me  to  speak  very  favourably  of  it.  In  a  disease  the 
pathology  of  which  is  so  imperfectly  understood  as  is  that  of  neuralgia,  it  is  vain  to 
attempt  any  explanation  of  the  mcthodus  medendi  of  an  occasional  remedy  for  it. 
1  have  known  oil  of  turpentine  now  and  then  act  most  beneficially  in  sciatica,  with- 
out giving  rise  to  any  remarkable  evacuation  by  the  bowels,  skin,  or  kidneys,  so  that 
the  relief  could  not  be  ascribed  to  a  cathartic,  a  diaphoretic,  or  a  diuretic  operation. 

8.  In  suppression  >>/  urine. — I  have  seen  oil  of  turpentine  succeed  in  reproducing 
the  urinary  secretions  when  other  powerful  diuretics  had  failed. 

!).  I„  infantile  diabetes. — Dr.  Dewees9  has  cured  three  cases  of  diabetes  [?]  in 
infants  under  fifteen  months  old  "by  keeping  the  bowels  freely  open,  and  putting  a 
quantity  of  spirits  of  turpentine  upon  the  clothes  of  the  children,  so  as  to  keep  them 
in  a  terebinthinate  atmosphere." 

10.  ///  nephritic  diseases. — In  some  diseases  of  the  kidneys,  as  ulceration,  the 
use  of  oil  of  turpentine  has  been  much  extolled.  It  has  proved  successful  in  renal 
hydatids.1" 


1  rAoi  /Veer,  and  its  cure  by  Spirits  of  Turpentine,  Lond.  1614. 

'/'■  '•  'V-  3  Hufeland's  Journ.  Bd.  20,  St.  2,  S    146 

4th  edit.  vol.  ii.  p.  199  »  Dubl.  Hosp.  Rep.  vol   iii. 

.1/../   and  S«rf.  Jovri{.  April,  1896.  ''Clin.   Experiments. 

I   I'ln/s.  Journ.  March,  l'-OO;  Buyle,  Eibl.  Thirap'.'t.  iv. 
•  Treatiit  on  the  Physical  and  Moral  Treatment  of  Children.  »o  Bayle    op   cit 
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11.  In  dropsy. — Oil  of  turpentine  has  occasionally  proved  serviceable  in  tbe 
chronic  forms  of  this  disease.1     Its  efficacy  depends,  in  part,  on  its  derivativi 

tion  as  a  stimulating  diuretic  ;  and  in  part,  as  I  conceive,  on  its  powerful  influence 
over  the  capillary  and  secerning  vessels,  by  which  it  exercises  a  direct  power  of 
checking  effusion.     It  is  inadmissible,  or  is  contraindicated,  in  dropsies  accon 
with  arterial  excitement,  or  with  irritation  of  the  stomach  or  the  urinary  organ 
When  the  effusion  depends  on  obstruction  to  the  return  of  venous  blood,  caused  Li- 
the pressure  of  enlarged  or  indurated  viscera,  tumours,  &c,  turpentine  can  be  ofw 
avail.     But  in  the  atonic  forms  of  dropsy,  especially  in  leucophlegmatic  su 
attended  with  deficient  secretion  of  the  skin  and  kidneys,  this  oil  is  calculate! 
of  benefit.     Dr.  Copland2  has  used  it  in  the  stage  of  turgescence,  or  invasion  of  acute 
hydrocephalus,  as  a  drastic  and  derivative. 

12.  In  spasmodic  diseases. — Oil  of  turpentine  has  been  employed  successfully 
in  the  treatment  of  epilepsy,  by  Drs.  Latham,  Young,  Ed.  Percival,  Lithgo* 
land,  and  Pritchard.3     No  benefit  can  be  expected  from  this  or  any  other  medicine 
when  the  disease  depends  on  organic  lesion   within  the  osseous  envelops  of  the 
nervous  centres.     But  when  the  disease  is  what  Dr.  Marshall  Hall  terms  cent 

or  eccentric  (as  the  convulsion  of  infants  frequently  is),  that  is,  takes  its  origin  in 
parts  distant  from  the  cerebrospinal  axis,  which  becomes  affected  only  through  the 
incident  or  excitor  nerves,  we  can  easily  understand  that  benefit  may  be  obtained 
by  the  use  of  agents  like  this,  which,  while  it  stimulates  the  abdominal  viscera, 
operates  as  a  cathartic  and  anthelmintic,  and  produces  a  derivative  action  on  the 
head.  A  more  extended  experience  of  its  use  in  chorea,  hysteria,  and  tetanus,  is 
requisite  to  enable  us  to  speak  with  confidence  of  its  efficacy  in  these  diseases,  though 
a  few  successful  cases  have  been  published.4 

13.  In  inflammation  of  the  eye. — Mr.  Guthrie5  has  employed  oil  of  turpentine 
in  inflammation  of  the  iris  and  choroid  coat,  on  the  plan  recommended  by  Mr.  Hugh 
Carmichael.8  In  some  cases,  especially  those  of  an  arthritic  nature,  it  succeeded 
admirably,  in  others  it  was  of  little  or  no  service.  It  was  given  in  doses  of  a  drachm 
three  times  a  day. 

14.  In  tympanites. — To  relieve  flatulent  distension  of  the  stomach  and  bowels, 
and  the  colic  thereby  induced,  both  in  infants  and  adults,  oil  of  turpentine  is  a  most 
valuable  remedy.  It  should  be  given  in  full  doses,  so  as  to  act  as  a  purgative;  or 
when,  from  any  circumstance,  it  cannot  be  exhibited  by  the  mouth,  it  may  be  em- 
ployed in  the  form  of  clyster.  Dr.  Bamsbotham7  speaks  in  the  highest  terms  of  the 
efficacy  of  the  oil  of  turpentine  in  the  acute  tympanites  of  the  puerperal  state,  and 
thinks  that  most  of  the  cases  of  the  so-called  puerperal  fever,  which  yielded  to  this 
oil,  were  in  fact  cases  of  acute  tympanites;  and  in  this  opinion  he  is  supported  by 
Dr.  Marshall  Hall. 

15.  In  obstinate  constipation.— Dr.  Kinglake,8in  a  case  of  obstinate  constipation, 
with  a  tympanitic  condition  of  the  intestines,  found  oil  of  turpentine  a  successful 
cathartic,  after  the  ordinary  means  of  treating  these  cases  had  been  assiduously  tried 
in  vain.  Dr.  Paris9  also  speaks  highly  of  it  in  obstinate  constipation  depending  on 
affections  of  the  brain. 

16.  To  assist  the  passage  of  biliary  calculi. — A  mixture  of  three  parts  sulphuric 
ether  and  two  parts  oil  of  turpentine  has  been  recommended  as  a  solvent  for 
biliary  calculi.10  But  there  is  no  foundation  for  the  supposition  that  the  relief  which 
may  be  obtained  by  the  use  of  this  mixture  in  icterus,  and  during  the  passage  of  a 
biliary  calculus,  depends  on  the  dissolution  of  the  latter. 


1  See  the  authorities  quoted  hy  Dr.  Copland,  Lond.  Med.  and  Phys.  Journ.  vol.  xlvi.  p.  201. 

a  Op.  cit.  p.  202.  »  Copland's  Diet,  of  Pract.  Med.  p.  606. 

4  Copland,  Lond.  Med.  and  Phys.  Journ.  vol.  xlvi  p.  190;  Phillips,  Med.-Ch.ir.  Trans,  vol.  vi.|  Elliot- 
son,  Lancet,  May.  1H30;  Gibbon.  Lond.  Med.  Gaz.  vol.  vii.  p.  423. 

6  Lond.  Med.  Gaz.  vol.  iv.  p.  509.  e  l„c    ch_  yu\    v   p   ggg 

'  Lond.  Med.  Gaz.  vol.  xvi.  p.  115.  »  Lond.  Med.  and  Phys.  Journ.  vol.  xlvi.  V-m- 

Pharmacologia. 

10  Durande.  Observ.  sur  VEfficaciti  du  Melange  d'Ether  sulph.  el  d'Huile  volatile  de  Tirtb.  dans  Col% 
ques  hlpat.  produites  par  des  Pierres  Biliairts,  1790. 
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17.  As  an  external  remedy. — Oil  of  turpentine  is  employed  externally,  as  a  rube- 
facient, in  numerous  diseases,  on  the  principle  of  counter-irritation,  before  explained 
(vol.  i.  p.  170).  Thus  in  the  form  of  liniment,  it  is  used,  either  hot  or  cold,  in  chronic 
rheumatism,  sprains,  sore  throat,  neuralgic  affections  of  the  extremities,  &c.  In  the 
form  of  fomentation  the  hot  oil  is  applied  to  produce  redness  of  the  skin  in  puerperal 
peritonitis,  as  I  have  already  mentioned.  As  a  powerful  local  stimulant,  it  was 
recommended  by  Dr.  Kentish1  as  an  application  to  burns  and  scalds,  his  object  being 
to  restore  the  part  gradually,  not  suddenly,  to  its  natural  state,  as  in  the  treatment 
of  a  case  of  frost-bite.  The  practice  is  most  successful  when  the  local  injury  is 
accompanied  with  great  constitutional  depression.  I  can  bear  testimony  to  its  efficacy 
in  such  cases,  having  employed  it  in  several  most  severe  and  dangerous  burns  with 
the  happiest  results.  In  that  form  of  gangrene  which  is  not  preceded  by  inflamma- 
tion, and  is  called  dry  or  chronic,  oil  of  turpentine  may  occasionally  prove  service- 
able, especially  when  the  disease  affects  the  toes  and  feet  of  old  people.  There  are 
many  other  topical  uses  to  which  it  has  been  applied;  but  as  they  are  for  the 
most  part  obsolete,  at  least  in  this  country,  I  omit  any  further  mention  of  them. 
They  are  fully  noticed  in  the  works  of  Voigtels2  and  Richter.8  Oil  of  turpentine 
is  the  principal  ingredient  in  Whitehead's  Essence  of  Mustard,  which  contains  also 
camphor  and  a  portion  of  the  spirits  of  rosemary.  St.  John  Lont/'s  liniment  con- 
sisted of  oil  of  turpentine  and  acetic  acid,  held  in  suspension  by  yolk  of  egg.4 

Administration. — When  given  as  a  diuretic,  and  to  affect  the  capillary  and 
secerning  vessels  (in  catarrhal  affections  of  the  mucous  membranes,  dropsy,  sup- 
pression of  urine,  hemorrhage,  &c.)  the  dose  is  from  six  or  eight  minims  to  f3J;  as 
a  general  stimulant  (in  chronic  rheumatism,  chorea,  &c.)  or  to  produce  a  change  in 
the  condition  of  the  intestinal  coats  (in  chronic  dysentery),  from  f3j  to  3ij;  as  an 
anthelmintic  (in  tape-worm)  or  as  a  revulsive  (in  apoplexy,  in  epilepsy  previous  to 
an  expected  paroxysm,  &c),  from  fgss  to  f  Jij.  It  may  be  taken  floating  on  some 
aromatic  water,  to  which  some  hot  aromatic  tincture,  as  tinetura  capsici,  has  been 
added ;  or  it  may  be  diffused  through  water  by  the  aid  of  mucilage  or  an  emulsion; 
or  it  may  be  made  into  a  linctus  with  honey  or  some  aromatic  syrup. 

1.  ENEMA  TEREBINTIMJE,  L.  E.  D. ;  Clyster  of  Turpentine.— (Oil  of  Turpentine 
f§j ;  the  Yolk  of  one  Egg ;  Decoction  of  Barley  f  gxix.  Rub  the  oil  with  the  yolk, 
and  add  the  decoction,  L. — The  Edinburgh  College  substitutes  plain  Water  for 
Barley  Water. — The  Dublin  College  orders  of  Oil  of  Turpentine  f^j;  Mucilage  of 
Barley  f'xvj.) — Used  as  an  anthelmintic  in  ascarides;  as  an  antispasmodic  and 
purgative  in  colic,  obstinate  constipation,  and  tympanites.  Dr.  Montgomery5  sa^s, 
"it  is  much  used  in  cases  of  peritoneal  inflammation." 

2.  UNIMENTDM  TEREBINTHIME,  L.  D. ;  Linimenfum  Terebinthinatum,E.;  Tur- 
pentine  Liniment.  —  (Soft  Soap  Jij;  Camphor  ^j ;  Oil  of  Turpentine  f^xvj. 
"Shake  them  together  until  they  are  mixed,"  L. — Resinous  Ointment  giv;  Oil 
of  Turpentine  f  Jv;  Camphor  |aa.  Melt  the  ointment,  and  gradually  mix  with  it 
the  oamphor  and  oil  till  a  uniform  liniment  be  obtained,"  E. — Ointment  of  White 
Resin  .^viij  ;  Oil  of  Turpentine  f£v,  D.) — Introduced  by  Dr.  Kentish6  as  a  dressing 
for  burns  and  scalds.  The  parts  being  first  bathed  with  warm  oil  of  turpentine, 
alcohol,  or  camphorated  spirit,  are  to  be  covered  with  pledgets  of  lint  thickly  spread 
with  this  liniment.  When  the  peculiar  inflammation,  excited  by  the  fire,  has  sub- 
sided, milder  applications  are  then  to  be  resorted  to.  This  liniment  may  also  be 
used  in  any  other  cases  requiring  the  employment  of  a  more  stimulant  application 
than  the  ordinary  soap  liniment. 


Burns.  3  Arzneimittell.  Bd.  ii.  S.  260. 

Bd    n    8.71.  4  Dr.  Macreight,  Lancet,  for  1S37-8,  vol.  ii.  p.  485. 

•  Observations  on  the  Dublin  Pharmacopoeia.  6  Essay  on  Bums. 
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3.  Resinae  Terebinthinae. — Terebinthinate  Resins. 
1.  Fesina,  L.  E.  D.  [U.  S.] — Rosin,  or  Common  Resin. 

(Quod  restat  Terebinthinae  postquam  oleum  destillatum  est,  L.) 

Preparation. — This  is  the  residue  of  the  process  for  obtaining  oil  of  turpentine. 
It  is  run,  while  liquid,  into  metallic  receivers  coated  -with  whiting  to  prevent  adl 
and  from  these  is  ladled  into  wooden  moulds  or  casks.  When  the  distillation  is 
not  carried  too  far,  the  product  contains  a  little  water,  and  is  termed  yellou 
(resinajlava).  A  more  continued  heat  expels  the  water  and  produces  transparent 
rosin;  and  if  the  process  be  pushed  as  far  as  it  can  be  without  producing  a  com- 
plete alteration  of  properties,  the  residue  acquires  a  deep  colour,  and  is  termed 
brown  or  black  rosin,  or  colophony  (resina  nigra  seu  colophonium).  If  melted  rosin 
be  run  into  cold  water  contained  in  shallow  tanks,  and  a  supply  of  cold  water  be 
kept  up  until  the  rosin  has  solidified,  a  pale  yellow  product  is  obtained,  called 
Flocltfon's patent  rosin. 

Properties. — Rosin  is  compact,  solid,  brittle,  almost  odourless  and  tasteless, 
with  a  smooth,  shining  fracture,  becomes  electric  by  friction,  is  fusible  at  a 
moderate  heat,  decomposable  at  a  higher  temperature,  and  burning  in  the  air  with 
a  yellow  smoky  flame.  It  is  insoluble  in  water,  but  soluble  in  alcohol,  ether,  and 
the  volatile  oils.  With  wax  and  the  fixed  oils  it  unites  by  fusion;  with  the  caustic 
alkalies  it  unites  to  form  a  resinous  soap  (the  alkaline  resinates,  principally  the 
pinates).  Heated  with  concentrated  sulphuric  or  nitric  acid  mutual  decomposition 
takes  place. 

By  distillation,  rosin  yields  rosin  oil  and  tar.  Rosin  oil  is  a  mixture  of  four  car- 
burets of  hydrogen:  retinaphte,  C14H8;  retinyle,  C10!!13;  retinole,  C32IIlB;  and 
metanaphthaline,  C^H3.  The  rosin  oil  which  distils  over  at  from  226j°  F.  to 
302°  P.  is  a  mixture  of  retinaphte  and  retinyle.  It  is  sometimes  used  in  the  arts 
as  a  substitute  for  oil  of  turpentine.  The  part  which  boils  at  about  464°  F.  is 
retinole;  it  enters  into  the  composition  of  some  printing  inks.  Mixed  with  lime, 
it  forms  a  sort  of  grease  for  wheels,  machinery,  &c.  Rosin  oil  has  been  used  in 
the  preparation  of  rosin  gas.1 

Yellow  rosin  is  opake  and  yellow,  or  yellowish-white.  Its  opacity  is  owing  to 
water,  with  which  it  is  incorporated.  By  continued  fusion  this  is  got  rid  of,  and  the 
rosin  then  becomes  transparent  (transparent  rosin).  Brown  rosin,  or  colophony,  is 
more  or  less  brown  and  transparent. 

Composition. — Rosin  is  a  compound  or  mixture  of  pinic  acid  (principally), 
colophonic  acid  (variable  in  quantity),  sylvic  acid  (a  small  quantity),  and  traces  of 
an  indifferent  resin.2 

Pinic  and  sylvic  acids  are  isomeric :  according  to  Laurent,  their  equivalent  is 
expressed  by  the  formula  OHWjHO;  and  their  salts  by  the  formula  MO^IW. 

1.  Pinic  Acid. —  It  is  soluble  in  cold  alcohol  of  sp.  gr.  0.883.  The  solution  forms  a  precipi- 
tate {pinate  of  copper)  on  the  addition  of  an  alcoholic  solution  of  acetate  of  copper.  Pinate  of 
magnesia  dissolves  with  difficulty  in  water. 

2.  Colophonic  Acid  (Colopholic  Acid). — Formed  by  the  action  of  heat  on  pinic  acid,  and 
therefore  the  quantity  of  it  contained  in  rosin  varies  according  to  the  heat  employed, 
owes  its  brown  colour  to  it.     It  is  distinguished  from  pinic  acid  by  its  greater  affinity  for  sali- 
fiable bases,  and  its  slight  solubility  in  alcohol.3 

3.  Sylvic  Acid. — Is  distinguished  from  pinic  acid  by  its  insolubility  in  cold  aIcoholofsp.gr. 
0.883. 

4.  Indifferent  Resin. — Is  soluble  in  cold  alcohol,  oil  of  petroleum,  and  oil  of  turpentine. 
It  forms  with  magnesia  a  compound  readily  soluble  in  water. 

Physiological  Effects. — Not  being  used  internally,  its  effects  when  swallowed 
are  scarcely  known.  It  is  probable,  however,  that  they  are  of  the  same  kind  as 
those  of  common  turpentine,  though  very  considerably  slighter.     In  the  horse  it 

1  Pelouze  and  Fremy,  Cours  de  Chimie  ginirale,  t.  iii.  p.  543,  1850. 
a  Unverdorben,  in  Gmelin,  Hand.  d.  Ckem.  ii.  520. 
*  Berzelius,  Traite  de  Chim.  t.  v.  p.  489. 
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acts  as  a  useful  diuretic,  in  doses  of  five  or  six  drachms.1  Its  local  influence  is 
mild.  "  It  may  be  considered/'  says  Dr.  Maton,3  "  as  possessing  astringency  with- 
out pungency." 

Q8E, —Powdered  rosin  has  been  applied  to  wounds  to  check  hemorrhage,  and  is 
nully  used  for  this  purpose  in  veterinary  practice.     But  the  principal  value 
of  rosin  is  in  the  formation  of  plasters  and  ointments,  to  which  it  communicates 
great  adhesiveness  and  some  slightly  stimulant  properties. 

1.  CERATDI  RESIN1,  L.  [U.  S.];  Unguentum  Resinosum,  E. ;  Unguentum  Resinss, 
J).;  YeUato  Basil  icon  or  Bnsilicon  Ointment,  offic. — (Resin,  Wax,  of  each  ^xv; 
Olive  Oil  Oj.  Melt  the  resin  and  the  wax  together  with  a  slow  fire;  then  add  the 
oil,  and  press  the  cerate,  while  hot,  through  a  linen  cloth,  L. — The  Edinburgh 
College  orders  of  Resin  £v;  Axunge  gviijj  Bees'  Wax  §ij._  Melt  them  together 
with  a  gentle  heat,  and  then  stir  the  mixture  briskly  while  it  cools  and  concretes. 
[The  U.  S.  Pharm.  directs  the  same.] — The  Dublin  College  orders  of  Resin,  in  coarse 
powder,  Ibss;  Yellow  Wax  Jiv;  Prepared  Lime  rbj.) — A  mildly  stimulant, digestive, 
and  detergent  application  to  ulcers  which  follow  burns,  or  which  are  of  a  foul  and 
indolent  character,  and  to  blistered  surfaces  to  promote  a  discharge. 

2.  EMPLASTRUM  RESINS,  L.  D.  [U.  S.];  Emplastrum  Resinosum,  E—  Has  been 
already  described  at  vol.  i.  p.  715. 

2.  Pix  Burgundica,  L.  E.  D. — Burgundy  Pitch. 

•  (Resina  impura  e  terebinthina  prajparata,  L.) 

Preparation. — True  Burgundy  pitch  is  prepared  by  melting  common  frankin- 
cense (Abides  resina;  Thus)  in  hot  water,  and  straining  through  a  coarse  cloth. 
By  this  process  part  of  the  volatile  oil  and  the  impurities  are  got  rid  of.  The 
substance  sold  as  Burgundy  pitch  in  the  shops  is  rarely  prepared  in  this  way, 
but  is  fictitious.  Its  principal  constituent  is  rosin,  rendered  opake  by  the  incorpo- 
ration of  water,  and  coloured  by  palm  oil.  One  maker  of  it  informed  me  that  he 
prepared  it  from  old  and  concrete  American  turpentine. 

1  have  a  sample  of  genuine  Burgundy  pitch  prepared  by  Mr.  D.  Hanbury  from  Thus 
collected  by  himself  in  Switzerland  (see  ante,  p.  290).  In  colour  it  somewhat  resem- 
bles emplastrum  plumbi.  Its  odour  resembles  the  Burgundy  pitch  imported  from 
Hamburgh,  and  which,  when  strained,  constitutes  the  best  commercial  Burgundy  pitch. 

Hamburgh  Burgundy  pitch  is  of  a  dark  colour,  and  contains  many  impurities. 
It  would  appear  to  be  melted  but  unstrained  Thus.  It  yields,  when  re-melted  and 
strained,  a  Burgundy  pitch  which  is  darker  coloured,  but  which  otherwise  agrees 
witli  the  genuine  sample  prepared  by  Mr.  Hanbury. 

PROPERTIES. — Genuine  Burgundy  pitch  is  hard,  brittle  when  cold,  but  readily 
taking  the  Conn  of  the  vessel  in  which  it  is  kept.  It  softens  by  the  heat  of  the 
hand,  and  strongly  adheres  to  the  skin.  Its  colour  is  yellowish- white;  its  odour  is 
not  disagreeable;  its  taste  slightly  bitter.  Fictitious  Burgundy  pitch  is  usually  of 
a  fuller  yellow  colour  than  the  genuine,  and  has  a  somewhat  less  agreeable  odour. 

COMPOSITION. — Consists  of  resin  principally  and  a  small  quantity  of  volatile  oil. 

PHYSIOLOGICAL  Effects. — Its  effects  are  similar  to  those  of  the  other  terebin- 
thinate  resins.  In  activity  it  holds  an  intermediate  station  between  common 
turpentine  and  rosin;  being  considerably  less  active  than  the  first,  and  somewhat 
more  so  than  the  last  of  these  substances.  Its  local  action  is  that  of  a  mild  irritant. 
In  some  persons  it  excites  a  troublesome  vesiculo-pustular  inflammation.3 

Uses. —  It  is  employed  as  an  external  agent  only,  spread  on  leather,  forming  the 
well-known  Burgundy  pitch  plaster  (emplastrum p ids  burgundicse~),  which  is  applied 
to  the  chest  in  chronic  pulmonary  complaints,  to  the  loins  in  lumbago,  to  the  joints 
in  chronic  articular  affections,  and  to  other  parts  to  relieve  local  pains  of  a  rheumatic 
character.     It  acts  as  a  counter-irritant  or  revulsive. 

'  Vooatl    Th.   llnne,  in  the  Library  of  Useful  Knowledge.  a  Lambert's  Pinus 

n  Diseases  of  the  Skin,  by  Dr.  Willis,  p.  3G6. 
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E3IPLASTRIM  PICIS,  L.  E.;  Flaabv  of  Pitch.— (Burgundy  Pitch  ftij;  Frankin- 
cense [Thus]  ibj ;  Resin,  Wax,  of  each  giv ;  Expressed  Oil  of  Nutmeg  3j ; 
Oil,  Water,  of  each  fgij.  Add  the  oils  and  water  to  the  pitch,  resin,  and  wax, 
melted  together.  Lastly,  mix  them  all,  and  boil  down  to  a  proper  cons 
L. — The  formula  of  the  Edinburgh  College  is  as  follows:  Burgundy  Pitch  ]l.j>s, 
Resin  and  Bees'  Wax,  of  each  gij;  Oil  of  Mace  sss;  Olive  Oil  f ,5.1 ;  Water  f^j. 
Liquefy  the  pitch,  resin,  and  wax,  with  a  gentle  heat;  add  to  the  other  articles; 
mix  them  well  together,  and  boil  till  the  mixture  acquires  a  proper  consistence.)— 
Stimulant  and  rubefacient;  used  in  the  same  cases  as  the  simple  Burgundy  pitch. 

[4.  Pix  Canadensis,  U.  S. 

Canada  Pitch ;    Hemlock    Pitch  ;    the   prepared  concrete  juice  of  the 
Canadensis,  Mich. — As  a  substitute  for  Burgundy  Pitch,  this  article  is  employed 
in  the  United  States,  over  which  it  has  the  advantage  of  being  in  a  state  of  purity. 
It  is  the  product  of  the 

Abies  Canadensis,  or  Hemlock  Spruce,  a  large  tree,  attaining  a  height  of 
seventy  or  eighty  feet,  with  a  circumference  of  six  or  nine  feet.  The  leaves  are 
six  or  eight  lines  long,  very  narrow,  flat,  and  downy  at  the  time  of  their  expansion. 
The  cones  are  a  little  longer  than  the  leaves,  oval,  pendulous,  and  situated  at  the 
extremity  of  the  branches. 

This  species  of  Abies  is  solely  a  native  of  North  America,  and  belongs  to  the 
coldest  regions  of  the  continent,  beginning  to  appear  about  Hudson's  Bay,  In  the 
vicinity  of  Lake  St.  John  and  near  Quebec,  the  forests  are  filled  with  it,  and  it  is 
found  in  all  the  Northern  States.  It  prefers  high  situations,  and  those  the  most 
humid  and  gloomy. 

The  wood  of  this  tree  is  of  little  value ;  the  bark  contains  a  large  amount  of 
tannin,  and  is  used  in  the  tanneries  where  the  oak  is  scarce. 

Hemlock  resin  does  not  flow  from  the  bark  by  incision,  but  is  invariably  the 
result  of  spontaneous  exudation  from  knots  or  excrescences,  the  heat  of  the  sun 
bringing  it  to  the  surface ;  and  it  is  always  obtained  from  old  trees  or  those  ap- 
proaching decay.  The  proportion  of  trees  from  which  any  resin  can  be  procured 
is  not  more  than  one  in  a  hundred.  Mr.  Ellis  (Journ.  of  Pharm.,  vol.  ii.  p.  20) 
informs  us  that  the  mode  of  obtaining  it  is  as  follows :  "  Trees  are  selected  upon 
whose  bark  the  resin  is  incrusted,  which  are  easily  designated  by  a  streak  of  a  dark 
brown  colour  on  one  side  of  the  tree,  from  near  the  top  to  the  bottom.  These  are 
cut  down,  and  the  bark,  upon  which  the  resin  has  hardened,  stripped  off  and  thrown 
into  a  kettle  containing  water,  with  weights  placed  upon  it  to  prevent  its  floating. 
By  boiling  the  water,  the  resin  is  melted  and  rises  to  the  surface,  is  skimmed  off, 
and  thrown  into  cold  water.  It  is  then  put  into  a  coarse  linen  bag  and  submitted 
to  a  second  ebullition,  treating  it  as  in  the  former  instance,  which  deprives  it  of 
many  of  its  impurities." 

The  quantity  from  good-sized  trees  is  from  six  to  ten  pounds,  the  average  from 
four  to  five.  The  colour  of  it  as  it  exudes  is  nearly  white ;  it  hardens  immediately, 
and  changes  to  yellow,  brown,  and  sometimes  nearly  black.  Hemlock  resin  is  in 
masses,  very  brittle.  It  is  a  resin  in  combination  with  a  small  quantity  of  volatile 
oil.  It  is  heavier  than  water,  sp.  gr.  1.034.  The  odour  is  peculiar,  and  unlike 
turpentine.  To  purify  it,  it  should  be  melted  and  strained.  From  its  adhesiveness 
and  stimulating  properties,  it  affords  a  plaster  which  is  equal  to  that  made  with  Bur- 
gundy Pitch,  if  not  superior.     It  may  be  employed  for  the  same  purposes.] 

5.  Pix  liquida  and  Pix  solida. — Tar  and  Pitch. 
1.  Pix  Liquida. —  Vegetable  Tar. 

(Bitumen  liquidum  e  ligno  igne  proeparatum,  X.— Pix  liquida,  L.  E.  D.) 

History. — This  is  the  *itta  of  Theophrastus,1  the  rtlaca  iypd  (liquid pitch),  or 
xuvo;  of  Dioscorides,3  and  the  pix  liquida  of  Pliny.3 


Vegetable  Tar  : — History  j  Preparation. 
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Preparation. — Two  kinds  of  tar  are  known  in  commerce;  namely,  coal  tor  and 
wood  tar.  They  are  obtained  in  the  destructive  distillation — the  first  of  coal,  the 
second  of  wood. 

Of  wood  tar  there  are  two  sorts :  one  procured  in  the  northern  parts  of  Europe 
and  in  America,  from  the  waste  of  fir  timber,  and  known  in  commerce  as  Stockholm, 
tor,  Archangel  tar,  American  tar,ko.;  the  other  obtained  as  a  secondary  product 
in  the  manufacture  of  pyroligneous  acid  and  gunpowder  charcoal.  The  former  is 
the  kind  used  in  medicine.  That  which  is  procured  from  Pinus  sylvestris,  in  the 
northern  parts  of  Europe,  is  considered  to  be  much  superior  to  American  tar. 

The  process  now  followed  seems  to  be  identical  with  that  practised  by  the  Mace- 
donians, as  described  by  Theophrastus.     It  is  a  kind  of  distillatio  per  descensum  of 

Fig.  282. 


Preparation  of  Tar. 

the  roots  and  other  woody  parts  of  old  pines.  As  now  carried  on  in  Bothnia,  it  is 
thus  described  by  Dr.  Clarke:4  "The  situation  most  favourable  to  the  process  is 
in  a  forest  near  to  a  marsh  or  bog,  because  the  roots  of  the  fir,  from  which  tar  is 
principally  extracted,  are  always  most  productive  in  such  places.  A  conical  cavity 
is  then  made  in  the  ground  (generally  in  the  side  of  a  bank  or  sloping  hill) ;  and 
the  roots  of  the  fir,  together  with  logs  and  billets  of  the  same,  being  neatly  trussed 
in  a  stack  of  the  same  conical  shape,  are  let  into  this  cavity.  The  whole  is  then 
covered  with  turf,  to  prevent  the  volatile  parts  from  being  dissipated,  which,  by 
means  of  a  heavy  wooden  mallet  and  wooden  stamper,  worked  separately  by  two 
men,  is  beaten  down,  and  rendered  as  firm  as  possible  about  the  wood.  The  stack 
of  billets  is  then  kindled,  and  a  slow  combustion  of  the  fir  takes  place,  without  flame 
as  in  working  charcoal.  During  this  combustion  the  tar  exudes,  and  a  cast-iron  pan 
being  at  the  bottom  of  the  funnel,  with  a  spout  which  projects  through  the  side  of 
the  bank,  barrels  are  placed  beneath  this  spout  to  collect  the  fluid  as  it  comes  away. 
As  fast  as  the  barrels  are  filled,  they  arc  bunged,  and  ready  for  immediate  expor- 
tation. . 

Wood-tar  is  also  obtained  as  a  secondary  product,  in  the  manufacture  of  acetic 
acid,  by  the  dry  distillation  of  wood. 


Hut.  Plant,  lib.  ix.  cap.  ii.  nnil  iii.  »  Ljb.  i.  cap.  xciv. 

Hut.  Nat  lib.  xxiv.  cap.  94,  ed.  Valp. 

Travels  m  Scandinavia,  part  iii.  p.  -Jjl  ;  see  also  Duhamel,  Train  des  Arbrei. 
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Commerce. — "Wood-tar  is  imported  into  this  country  chiefly  from  the  noriliem 
parts  of  Europe  (Russia,  Sweden,  Norway,  Denmark,  and  North  Germany) — partly 
from  the  United  States  of  America.     It  usually  conies  in  barrels,  each  holdic 
gallons;  twelve  barrels  constituting  a  last.     Tar  is  also  produced  in  this  country. 

Properties. — It  is  a  dark  brown,  viscid,  semi-liquid  substance,  which  pr« 
during  a  long  period  its  softness.     It  is  soluble  in  alcohol,  ether,  and  the  oils 
fixed  and  volatile.     Submitted  to  distillation,  it  yields  an  aqueous  acid  liquor 
ligneous  acid),  and  a  volatile  oily  matter  (oil  of  tar);  the  residue  in  the  still  i- 

Composition. — Wood-tar  is  a  very  complex  substance.     It  consists  principally 
of  pyretine  (pyrogenous  or  empyreumatic  resin),  pyroliene  (pyrogenous  oil  |, 
acid,  and  water. — Reichenbach  has  obtained  from  it  creosote,  paraffin,  , 
picamar,  kapnomor,  pittacal,  and  cedriret. — Pyren  and  chrysen  have  likewis 
found  in  it. 

The  tar  obtained  from  coniferous  woods  contains  also  colophony  and  oil  of  tur- 
pentine. 

Physiological  Effects. — The  effects  of  tar  are  analogous  to  those  of  turpen- 
tine, but  modified  by  the  presence  of  acetic  acid  and  the  pyrogenous  pro 
Locally  it  acts  as  a  stimulant;  and  when  applied  to  chronic  skin  diseases  and 
lent  ulcers,  it  frequently  induces  a  salutary  change  in  the  action  of  the  capillary  and 
secerning  vessels,  evinced  by  the  improved  quality  of  the  secretions,  and  the  rapid 
healing  of  the  sores.  In  such  cases,  it  is  termed  detergent,  digestive,  or  cicatrisant 
Swallowed,  it  acts  as  a  local  irritant  and  stimulant,  becomes  absorbed,  and  stimulate! 
the  secreting  organs,  especially  the  kidneys,  on  which  it  operates  as  a  diuretic. 
Slight1  states  that  a  sailor  swallowed  a  considerable  quantity  of  liquid  tar,  which 
caused  vomiting,  great  lassitude,  and  violent  pain  in  bowels  and  kidneys.  The  urine 
was  red,  and,  as  well  as  the  other  evacuations,  had  the  odour  of  tar.  The  head  and 
the  pulse  were  unaffected.  The  vapour  of  tar,  inhaled,  acts  as  a  stimulant  aud 
irritant  to  the  bronchial  membrane,  the  secretion  of  which  it  promotes. 

Uses.— Tar  is  rarely  employed  internally.  It  has,  however,  been  administered 
in  chronic  bronchial  affections,  and  in  obstinate  skin  diseases. 

The  inhalation  of  tar  vapour  was  recommended  by  Sir  Alex.  Crichton2  in  phthisis; 
but  at  best  it  proves  only  a  palliative,  and  it  frequently,  perhaps  generally,  fails  to 
act  even  thus,  and  in  some  cases  occasions  a  temporary  increase  of  cough  and  irrita- 
tion.3 In  chronic  laryngeal  and  bronchial  affections  it  has  more  chance  of  doing 
good.4  Sir  A.  Crichton's  directions  for  using  it  in  phthisis  are  as  follows:  The 
tar  employed  should  be  that  used  in  the  cordage  of  ships;  to  every  pound  of  which 
half  an  ounce  of  carbonate  of  potash  must  be  added,  in  order  to  neutralize  the 
pyroligneous  acid  generally  found  mixed  with  the  tar,  the  presence  of  which  will 
necessarily  excite  coughing.  The  tar  thus  prepared  is  to  be  placed  in  a  suitable 
vessel  over  a  lamp,  and  to  be  kept  slowly  boiling  in  the  chamber  during  the  night 
as  well  as  the  day.  The  vessel,  however,  ought  to  be  cleansed  and  replenished  every 
twenty-four  hours,  otherwise  the  residuum  may  be  burned  and  decomposed— a 
circumstance  which  will  occasion  increased  cough  and  oppression  on  the  chest. 

Applied  externally,  tar  is  used  in  various  forms  of  obstinate  skin  diseases,  espe- 
cially those  which  affect  the  scalp,  lepra,  &c. 

Administration. — Internally,  tar  is  administered  either  in  substance,  in  the 
form  of  pills,  made  up  with  wheat  flour,  or  of  electuary,  with  sugar;  or  in  the  form 
of  tar  water.     In  substance,  it  may  be  taken  to  the  extent  of  several  drachms  daily. 

1.  AQUA  PICK  UOTIM;  Tar  Water.— (Tar  Oij;  WTater  Cong,  j  [wine  measure]. 
Mix,  stirring  with  a  stick  for  a  quarter  of  an  hour;  then,  as  soon  as  the  tar  subsides, 
strain  the  liquor,  and  keep  it  in  well-stoppered  jars.)— Tar  water  has  the  colour  of 

1  Wibmer,  Wirlc  d.  Arzneim.  Bd.  iv.  S.  215. 

» Practical  Observations  on  the  Treatment  and  Cure  of  several  varieties  of  Pulmonary  Consumption 
and  on  the  Effects  of  the  Vapour  of  boiling  Tar  in  that  Disease,  18-^3 

3  Dr.  Forbes.  Translation  of  Laennec's  Treatise  on  Diseases  of  the  Chest,  p   365 
*  Trousseau  and  Pidoux,  Traill  de  Thtrajt.  t.  i.  p.  459. 
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Madeira  wine,  and  a  sharp  empyreumatic  taste.  It  reddens  litmus,  but  does  not 
effervesce  on  the  addition  of  a  solution  of  carbonate  of  potash,  though  its  colour 
becomes  deepened.  With  a  solution  of  bicarbonate  of  potash  a  very  slight  effer- 
vescence takes  place.  By  persulphate  of  iron,  tar  water  is  rendered  very  dark,  or 
even  blackish.  The  volatile  oil  contained  in  tar  water  is  partly  held  in  solution  by 
acetic  acid,  which,  as  is  well  known,  dissolves  creasote.  It  consists  of  water  hold- 
ing in  solution  acetic  acid,  and  pyrogenous  oil  and  resin.  Notwithstanding  the  high 
eulogies  passed  on  it  by  Bishop  Berkeley,1  tar  water  is  now  rarely  employed.  It  is 
occasionally  administered  in  chronic  catarrhal  and  nephritic  complaints,  to  the  extent 
of  one  or  two  pints  daily.  As  a  wash  in  chronic  skin  diseases,  especially  those 
affecting  the  scalps  of  children,  I  have  frequently  seen  it  used,  and  sometimes  with 
apparent  benefit. 

2.  OMENTUM  PICIS  LIQUID!,  L.  E.  D.  [U.  8.];  Tar  Ointment.— (Tax,  Mut- 
ton Suet,  of  each  ibj.  Melt  them  together,  and  press  through  a  linen  cloth.  The 
Edinburgh  College  takes  of  Tar  ^v,  and  Beeswax  3 ij  5  melt  the  wax  with  a  gentle 
heat,  add  the  tar,  and  stir  the  mixture  briskly,  while  it  concretes  on  cooling.  The 
Dublin  College  orders  of  Tar  Oss;  Yellow  Wax  3iv.) — Its  principal  use  is  as  an 
application  to  ringworm  of  the  scalp  and  scalled  head,  in  which  it  sometimes  suc- 
ceeds, but  more  frequently  fails  to  cure.     It  is  now  and  then  applied  to  foululcers. 

I  OLEUM  PICIS  LIQUIDS;  Oleum  Pini  rubrum;  Oil  of  Tar.— Tins  is  obtained 
by  distillation  from  tar.  It  is  a  reddish,  limpid  fluid,  having  the  odour  of  tar.  It 
is  a  mixture  of  various  volatile  constituents  of  tar.  By  redistillation  it  may  be 
rendered  colourless,  and  then  becomes  very  similar  to  oil  of  turpentine.  It  is  occa- 
sionally used  as  an  application  to  ringworm  of  the  scalp  and  scalled  head.  Swal- 
lowed in  a  large  dose  it  has  proved  fatal.2 


2.  Pix  nigra. — Black  Pitch. 

(Pix.L.;  Bitumen  ariduin  e  Pice  liquida  pra;parata  ;   Pix  arida.) 

1 1 1  story. — This  is  the  rtc'ooa  l^pa  (dry  pitch)  of  Dioscorides,3  which,  he  says, 
some  call  rtaxlpmaaa.  (pitch  re-boiled). 

Preparation. — The  residuum  in  the  still  after  the  distillation  of  wood-tar  is 
jiitc/t  (pi.i:  nigra,  L.) 

PROPERTIES. — At  ordinary  temperatures  it  is  a  black  solid,  having  a  brilliant 
fracture.  It  softens  at  99°  F.  and  melts  in  boiling  water.  It  dissolves  in  alcohol 
and  in  solutions  of  the  alkalies  and  of  the  alkaliue  carbonates. 

COMPOSITION. — Bitch  is  composed  of  pyrogenons  resin  and  colopliony. 

PHYSIOLOGICAL  Effects. — Made  into  pills  with  flour  or  any  farinaceous  sub- 
stance, pitch  may  be  taken  to  a  great  extent,  not  only  without  injury,  but  with 
advantage  to  the  general  health.  It  affords  one  of  the  most  effectual  means  of  con- 
trolling the  languid  circulation,  and  the  inert  and  arid  condition  of  the  skin.4  As 
a  local  remedy  it  possesses  great  adhesiveness,  and  when  applied  to  wounds  and 
ulcers  acts  as  a  stimulant  and  digestive. 

USES. — Bateman5  speaks  favourably  of  the  internal  use  of  pitch  in  ichthyosis. 
It  has  been  employed  also  in  other  obstinate  skin  diseases.  But  the  principal  use  of 
pitch  is  in  the  form  of  ointment,  as  an  application  to  cutaneous  affections  of  the  scalp. 

Administkation. — Dose  from  grs.  x  to  3j,  made  into  pills  with  flour.  The 
unpleasaut  pitchy  flavour  of  the  pills  is  materially  diminished  by  keeping  them  for 
some  time. 

IMilTATIM  PICIS,  L.j  Unguentum  Pitisnigri;  Umjuentum  Basilicum  nigrum 
vel  Tetrapharmacum. — (Black   Pitch,  Wax,  Resin,  of  each  ^xj;  Olive  Oil  Oj. 

'Sir/  r    and  Inq   concerning  Ta  r  Water,  new  edit.  Lond  ITU 

5  Land  for  1832-3,  vol.  ii.p   686 1  also  March  8,  l?3t.  3  i,jb.  j.  cap    c,- 

4  Batemon,  Sfnopsil  of  Cutaneous  Diseases,  p.  53,  6th  ed.  v-  tyn   tit 
VOL.  11. — 20 
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Melt  them  together,  and  press  through  a  linen  cloth.) — Stimulaut  and  dig 
used  iu  the  ohstinate  cutaneous  eruptions  of  the  scalp.1 

Sub-order  II.  Cupresseje. 

Ovules  erect;  pollen  spheroidal. 


105.  JUNIPERUS  COMMUNIS,   Linn  -COMMON  JUNIPER. 

Sex.  Syst.  Diopcia,  Monadelphia. 
(Fructus;  et  Oleum  e  fructu  destillatum,  Z..— Cacumina  ;   Fruclus;  Oleum,  E.— Cacumina  ;  Bac 
[Juniperus.     The  fruit  of  Juniperus  Communis,  U.  S.] 

History. — The  tree  which  in  our  translation  of  the  Bible2  is  called  thejiu 
is  supposed  to  have   been  a  leguminous  plant,  either  broom  or  furse  (jgeni 
uleoc). 

Juniperus  communis  is  a  native  of  Greece,  and  must,  therefore,  have  been  known 
to  the  ancient  Greeks.  Sibthorp3  thinks  that  it  may  perhaps  be  the  apxtvOo;  pups 
of  Dioscorides,4  a  name  which  Fraas5  considers  to  have  been  applied  to  Jun 
oxijcedrus.  The  last-mentioned  authority  is  of  opinion  that  the  xt'Spoj  pi 
Dioscorides6  is  our  juniper.  The  fruit  mentioned  in  the  Hippocratic  writings  under 
the  name  of  apxtvOis,  and  which  was  used  in  some  disorders  of  females,  was  the 
produce  of  a  species  of  Juniperus;  perhaps  of  the  J.  phsenida,  which  is  very 
common  in  Greece  and  the  islands  of  the  Archipelago,  and  whose  fruit  is  yellowish, 
but  has  the  size,  form,  and  powers  of  that  of  the  common  juniper. 

Botany.  Gen.  Char. — Dioecious,  rarely  monoecious.  Males  :  Catkins  ovate; 
the  scales  verticillate,  peltato-pedicellate.  Anthers  4  to  8,  unilocular.  FEMALES : 
Ga thins  globose;  the  3  concave  scales  united.  Stigma  gaping.  Galbulus  com- 
posed of  the  united  and  fleshy  scales,  and  containing  3  triquetrous  osseous  seeds, 

Sp.  Char.— Leaves  3  in  each  whorl,  spreading,  linear-subulate,  keeled,  mucronate, 
longer  than  the  galbulus. 

A  bushy  shrub.  Leaves  evergreen, 
numerous,  with  a  broad,  flat,  shallow 
channel  above,  the  keel  beneath  with  a 
slender  furrow,  pungent,  glaucous  on 
the  upper  side,  dark  green  beneath. 
Flowers  axillary,  sessile,  small;  the 
males  discharging  a  copious  cloud  of 
yellow  pollen :  females  green,  on  scaly 
stalks.  Fruit  commonly  called  a 
berry,  but  is  in  reality  that  kind  of 
cone  called  by  botanists  a  ga 
which  has  fleshy  coalescent  carpella, 
whose  heads  are  much  enlarged.  It 
requires  two  seasons  to  arrive  at  matu- 
rity. The  galbulus  is  black  tinged  with 
blue,  and  is  scarcely  more  than  half  the 
length  of  the  leaves. 

Loudon7  mentions  no  less  than  seven  varie- 
ties ;  but  some  of  these  are  probably  distind 
species. 

Juniperus  nana  (Smith),  Dwarf  Alpi"* 
Juniper,  has  a  procumbent  stem;  imbricate':. 
incurved,  linear  lanceolate  leaves;  and  frnl 
nearly  as  long  as  the  leaves. — Indigeoouv 
On  mountains. 


2S3. 


Female  flower  and  fruit  of  Juniperus  communis. 

a.  Female  amentum  (magnified). 

';.  Ditto  at  a  later  stage  of  evolution  (magnified). 

c.  Two  ovaries;   the  third  having  been  removed  to 

expose  the  ovules. 

d.  Fruit  approaching  maturity. 

e.  Ripe  galbulus,  seen  from  trie  vertex. 
/.  Ditto,  seen  from  the  base. 


1  Vide  Unguentum  Picis  liquidrr. 

3  Prod.  Fl.  Grmcm. 

•  Synopsis  Plant.  Fl.  Classics,  p.  259,  1845. 

1  Arboretum,  vol.  iv.  p.  2489. 


2  Job,  xxx.  4  ;  1  Kings,  xix.  4. 
4  Lib  i.eap.  103. 
6  Ibid.  105. 
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Hab. — North  of  Europe.  Indigenous,  growing  on  hills  and  healthy  downs,  es- 
pecially where  the  soil  is  chalky.     It  flowers  in  May. 

'  ription. — In  this  country  the  fruit  and  tops,  and  on  the  continent,  the  wood, 
are  officinal. 

Juniper  hcrries  (baccee  juniperi),  as  the  dried  fruit  of  the  shops  is  commonly 
termed,  are  about  the  size  of  a  pea,  of  a  blackish-purple  colour,  covered  by  a  glau- 
cous bloom.  They  are  marked  superiorly  with  a  triradiate  groove,  indicating  the 
adhesion  of  the  succulent  carpella;  inferiorly  with  the  bracteal  scales,  which  assume 
a  stellate- form  (see  Fig.  283,  e  and/).  They  contain  three  seeds.  Their  taste  is 
sweetish,  with  a  terebinthinate  flavour;  their  odour  is  agreeable  and  balsamic. 

Juniper  tops  (cacumina  seu  summitates  juniperi)  have  a  bitter  terebinthinate 
flavour  and  a  balsamic  odour. 

Juniper  wood  (lignum  juniperi)  is  obtained  either  from  the  stem  or  root;  it 
evolves  a  balsamic  odour  in  burning,  and,  by  distillation  with  water,  yields  volatile 
oil.  On  old  stems  there  is  sometimes  found  a  resinous  substance  (resina  juniperi; 
sand  a  ruca  germanica). 

Samiaiucii  or  Jdnipkr  Rksin. — The  resin  called  sandarach  (sandaraca),  or  s>um  juniper 
(gummi  juniperi),  is  imported  from  Mogadore.  It  is  the  produce  of  Callitris  quadrivalvis,  Vent. 
( Thuja  articulata,  Desf.).  Though  sold  by  chemists  and  apothecaries,  it  is  not  employed  in 
medicine.     It  is  used  in  the  manufacture  of  varnishes.     Its  powder  is  pounce. 

Commerce. — Juniper  berries  are  imported  in  bags  and  barrels  from  Rotterdam, 
Hamburgh,  Leghorn,  Trieste,  and  other  European  ports.  In  1838,  duty  was  paid 
on  5896  cwts.  * 

Composition. — Juniper  berries  were  analyzed  in  1822  by  Trommsdorff,1  and  in 
1831*by  Nicolet.2  Trommsdorff  obtained  volatile  oil  1.0,  wax  4.0,  resin  10.0,  a 
peculiar  species  of  sugar  with  acetate  and  malate  of  lime  33.8,  gum  with  salts  of 
potash  and  lime  7.0,  lignin  35.0,  water  12.9  (  =  103.7,  excess  3.7). 

1.  Oil  of  Jcnipeu  (see  below). 

2.  Rksin. —  Is  green,  according  to  Trommsdorff.  Nicolet  obtained  it  in  the  crystallized  state, 
and  found  it  to  consist  of  C5,H2,0'. 

3.  Wax.— Is  brittle.     Consists,  according  to  Nicolet,  of  C,3,H85,C". 

4.  Sugar — Is  crystal  I  izable,  and  analogous  to  grape  sugar,  according  to  Trommsdorff.  But 
Nicolet  describes  it  as  being  like  molasses. 

Physiological  Effects. — Juniper  berries  and  tops  are  analogous  in  their  opera- 
tion to  the  terebinthinate  substances.  Three  ounces  of  the  berries  act  on  the  larger 
herbivorous  animals  as  a  diuretic.3  On  man,  also,  these  fruits  operate  on  the  urinary 
organs,  promoting  the  secretion  of  urine,  to  which  they  communicate  a  violet  odour.4 
In  large  doses  they  occasion  irritation  of  the  bladder  and  heat  in  the  urinary  pas- 
sages. Pieo8  says  their  continued  use  causes  bloody  urine.  They  promote  sweat, 
relieve  flatulency,  and  provoke  the  catamenia.  Their  activity  is  principally  depend- 
ent on  the  volatile  oil  which  they  contain,  and  which,  according  to  Mr.  Alexander's 
experiments,8  is,  in  doses  of  four  drops,  the  most  powerful  of  all  the  diuretics.7 

Uses. — Juniper  berries  or  oil  are  but  little  used  in  medicine.  They  may  be 
employed,  either  alone  or  as  adjuncts  to  other  diuretic  medicines,  in  dropsical  dis- 
orders indicating  the  employment  of  renal  stimuli.  Van  Swieten3  speaks  favourably 
of  their  use  in  mild  cases  of  ascites  and  anasarca.  In  some  affections  of  the  urino- 
genital  apparatus  juniper  may  be  employed  with  advantage.  Thus  in  mucous 
discharges  (as  gonorrhoea,  gleet,  leucorrhcca,  and  cystirrhoea)  it  may  be  used  under 
the  same  regulations  that  govern  the  employment  of  copaiba  and  the  terebinthinates. 
Becker8  praised  it  in  the  first  stage  of  gonorrhoea. 

Juniper  has  been  advised  in  some  other  diseases,  but  I  do  not  think  it  necessary 
to  enumerate  them.10 


'  Gmetin'a  Hnndh.  d.  Chem.  ii.  1330.  a  Thomson's  Organic  Chemistry,  p.  699. 

3  Moiroud,  Pharm.  Vfttr.  *  Cargillus,  in  Ray,  Hist.  Plant,  t.  ii.  p.  1412. 

'  Murray,  .</»/;.  Med.  «  Experimental  Essays,  p.  149,  176S. 

in  Table,  at  p.  861.  •  Commentaries,  English  edit.  V2mo.  vol.  xii   p  431 

Antoetsttng  d.  ventr.  KrankH.  quoted  by  Voigtels,  Arzneim.  Bd.  ii.  Abt.  '2,  S.  510. 

NHult  on  this  subject,  Vogt,  Lehrb.d.  Pharmakodyn. ;  Richter,  Arzneimittell. ;  and  Sundelin    Spec 
Hi  ilmtttell .  i    r     • 
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Administration. — The  dose  of  the  berries  is  one  or  two  drachms,  trii 
with  sugar.     The  infusion  (prepared  with  an  ounce  of  the  berries  and  a  pint  of 
boiling  water)  is  a  more  convenient  mode  of  exhibition;  the  dose  is  f^iv  every  four 
hours. 

1.  OLEUM  JUMPERI,  E.  D.  [U.  S.]j  Oleum  Juniperi  (Anglicum),  L.;  ( 
Juniper;  English  Oil  of  Juniper. — Is  obtained  by  submitting  the  fruit,  tops,  or 
wood,  to  distillation  with  water.  The  full-grown  green  fruit  yields  more  than  the 
ripe  fruit,  for,  in  the  act  of  ripening,  a  portion  of  the  oil  becomes  converted  into 
resin.  It  is  limpid,  transparent,  nearly  colourless,  and  lighter  than  water,  and 
causes  the  left-handed  rotation  of  polarized  light — in  this  respect  agreeing  with 
French  oil  of  turpentine.  It  has  the  odour  of  the  fruit  and  an  aromatic  balsamic 
taste.  It  dissolves  with  difficulty  in  alcohol.  According  to  Blanchet,  it  consists 
of  two  isomeric  oils,  carburets  of  hydrogen,  CWH18:  one  colourless,  and  more  vola- 
tile: a  second  coloured,  and  less  volatile.  Both,  when  agitated  with  a  solution  of 
salt,  form  crystalline  hydrates.  The  more  volatile  oil  almost  entirely  coii^ 
the  oil  obtained  from  the  ripe  fruit.  It  is  soluble  in  alcohol  and  in  hydrochloric 
acid,  with  which  it  forms  a  liquid  artiflcial  camphor.     Its  density  is  0.839. 

The  oil  is,  perhaps,  the  best  form  for  exhibiting  juniper.  The  dose  is  two  to  six 
drops,  either  in  the  form  of  pill  or  diffused  through  water  by  the  aid  of  sugar  and 
mucilage. 

Oleum  emptretjmaticum  Junipert. — By  the  dry  distillation  of  the  wood  of  Juniperus  Ozy- 
redrus  there  is  obtained,  in  France,  a  tarry  oil  called  Itvile  de  cade  {ohum  cadinum).  It  is  a  brown- 
ish, inflammable  liquid,  having  a  strong  empyreumatic  and  resinous  odour,  and  an  acrid  oatutic 
taste.  It  is  employed  in  veterinary  medicine;  to  cure  ulcers  in  horses,  and,  formerly^ to  cure 
the  itch  in  sheep.  Oil  of  tar,  which  is  often  substituted  for  it.  is  considered  to  be  inferior.  It 
lias  also  been  used  in  the  human  subject,  both  externally  and  internally;  in  obstinate  skin  dis- 
eases, worms,  toothache,  &c.     Dose,  a  few  drops. 

I  SPIR1TUS  JUNIPERI  COMPOSITUS,  L.  E. ;  Compound  Spirit  of  Juniper.-{0\\ 
of  Juniper  f3'ss;  Oil  of  Caraway,  Oil  of  Fennel,  of  each  rri^xij  [nvx,  U.  a.]', 
Proof  Spirit,  (Jong,  j.  Dissolve,  L. — Juniper  Berries,  bruised,  Jbj;  Fennel  bruised, 
and  Caraway  bruised,  of  each  ^iss;  Proof  Spirit  Ovij ;  Water  Oij.  Macerate  the 
fruits  in  the  spirit  for  two  days,  add  the  water,  and  distil  off  seven  pints,  E)— 
This  preparation,  when  sweetened,  may  be  regarded  as  an  officinal  substitute  for 
genuine  Hollands  and  English  gin,  both  of  which  compounds  are  flavoured  with 
juniper.     It  is  used  as  an  adjunct  to  diuretic  mixtures.     The  dose  is  f 3 i j  to  f3'^ 

106.  JUNIPERUS  SABINA,  Linn  -COMMON  SAVIN. 

Sex.  Syst.    Dioecia,  Monadelpliia. 

(Cacumen  recens  et  exsiccatum.     Oleum  e  cacumine  destillatum,  L. — Tops,  E.) 

[Sabina,  U.  S.] 

History. — This  is  the  j3pd0v  of  Dioscorides,1  the  sahina  of  Pliny.2  Each  of 
these  writers  notices  both  the  cypress-leaved  and  the  tamarisk-leaved  varieties  of 
savin. 

BOTANY.     Gen.  Char. — Vide  Juniperus  communis. 

Sp.  Char. — Leaves  ovate,  convex,  densely  imbricated,  erect,  decurrent,  opposite; 
the  oppositions  pyxidate  (Bot.  Gall.). 

A  small  bushy  shrub.  Branches  closely  invested  by  the  very  small  glandular 
leaves.    Galbulus  round,  purple,  somewhat  smaller  than  that  of  Juniperus  communis. 

London3  mentions  five  varieties.     Of  these  the  most  interesting  are  the  two  following:— 

a.  J.  S.  cvpressi/olia.  Aiton. — The  Cypress-leaved  Savin.  La  Sabine  male.  Leaves  acute, 
more  spreading,  three  lines  long. 

0  J.  S.  tamariscifolia,  Aiton. — The  Tamarisk-leaved  or  berry -bearing  Savin.  La  Sabm 
femelle.     Leaves  shorter,  almost  appressed  and  obtuse. 

1  Lib.  i.  cap.  104.  a  Hist.  Nat.  lib.  xxiv.  cap.  61,  ed.  Valp. 

3  Arboretum,  vol.  iv.  p.  2499. 
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Another  variety,  /.  .S'.  foliis  varie%atis,  has  variegated  leaves.  A  fourth,  J.  S.  prostrnta,  is  a 
Jow  trailing  plant     The  fifth,  /.  &  alpina,  is  procumbent,  and  more  slender  than  the  fourth. 

Hab. — Midland  and  southern  parts  of  Europe,  Asiatic  Russia.  Cultivated  in 
gardens  in  this  country.     Flowers  in  April. 

Jvnxmva  Vhiginiaxa,  Linn.,  the  Red  Cedar  (the  wood  of  which  is  used  for  black-lead 
pencils)  is  used  in  the  United  States  as  a  substitute  for  savin. 

DESCRIPTION. — The  officinal  parts  of  the  plant  are  the  tops  (cacumina,  summi- 
tates),  which  consist  of  the  young  branches  with  their  attached  leaves.  They  have, 
in  the  fresh  state  (cacumina  recentia),  a  strong,  peculiar,  heavy  odour,  especially 
when  rubbed;  and  a  nauseous,  resinous,  bitter  taste.  The  dried  tops  (cacumina 
exsiccata)  are  yellowish  green,  and  less  odorous  than  the  fresh  ones. 

Composition. — Some  experiments  on  the  composition  of  savin  were  made  by 
Derlisky.1  In  1837,  an  analysis  of  this  plant  was  made  by  a  young  chemist  of  the 
name  of  Gardes.2  The  constituents  are  volatile  oil,  resin,  (jallic  acid,  chlorophi/lle, 
extractive,  liynin,  and  calcareous  salts. 

Oil  of  Savin  (see  p.  3)  1). 

Ciikmical  Characteristics. — An  aqueous  infusion  of  savin  is  yellowish,  has 
the  odour  and  bitter  taste  of  the  herb,  and  forms  a  soluble  green  compound  (gallate? 
of  iron)  on  the  addition  of  sesquichloride  of  iron,  but  is  unchanged  by  a  solution  of 
gelatin.  Oxalate  of  ammonia  causes,  in  the  infusion,  a  white  precipitate  (oxalate 
of  lime).  Alcohol  acquires  a  green  colour  when  digested  with  the  tops :  on  the 
addition  of  water  to  the  alcoholic  tincture  some  resin  is  separated.  By  distillation 
with  water,  both  the  fresh  and  dried  tops  (but  especially  the  first)  yield  volatile  oil. 

Detection. — Savin  is  sometimes  employed  for  criminal  purposes,  and,  therefore, 
occasionally  becomes  the  subject  of  medico-legal  inquiries.  Powdered  savin  in  the 
stomach  and  bowels  might,  on  account  of  its  green  colour,  be  mistaken  for  bile; 
but,  when  mixed  with  distilled  water,  it  entirely  subsides;  and,  provided  no  bile  be 
intermixed,  the  supernatant  liquor  will  be  devoid  of  a  green  colour.  The  powder, 
when  dry,  may  be  detected  to  be  that  of  savin  by  the  peculiar  odour  of  this  herb. 
The  odorous  principle  (volatile  oil)  might,  if  the  quantity  of  powder  be  sufficient, 
be  separated  by  submitting  this  to  distillation  with  water.  Moreover,  savin  powder 
yields  a  green  colour  to  alcohol,  and  its  aqueous  infusion  strikes  a  green  colour  with 
the  tincture  of  the  sesquichloride  of  iron.  If  the  powder  be  coarse,  the  microscope 
may  give  us  important  aid  in  detecting  savin.  A  careful  examination  of  the  woody 
fibres  will  detect  their  circular  pores  (Fig.  284,  ab),  characteristic  of  the  Gymnos- 
perms  (*rc,  ante,  p.  282);  and  by  the  shape  of  the  apex  of  the  leaves  (when  these 
can  be  obtained),  savin  (Fig.  284,  c  d)  may  be  detected  from  another  poisonous 
gymnospcrmous  plant  (Fig.  284,  e),  namely,  the  Yew  (Taxus  baccata).3 

Fig.  2S4. 


i 


Juiiipcrus  Sabina. 


Taxus  baccata. 


a  b.  Woody  fibrin  (magnified)  of  Bavin  ;  showing  a  a,  the  pores. 

Magnified  extremity  of  the  leaf  of  sarin,  showing  tlie  subulate  linear  leaves. 
e.  M  emity  of  the  leaf  of  Yew  (Taxus  baccata),  showing  the  linear  acute  leaves. 

1  Tromreadorff'i  Tturn.  viii.  1,  04.  3  Journ.  <!<•  Ckim.  Med.  t.  iii.  p.  331,  2de  Ser. 

report  of  a  case  of  poisoning  by  Bavin,  in  which  the  above  characters  were  success- 
fully made  use  <>(  to  iletect  the  poison,  by  Dr.  A.  Taylor  and  Mr.  Charles  Johnson,  in  the  Land.  Med.  Gaz. 
for  Aug.  8,  1845,  p.  010. 
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Piiysiological  Effects,     a.    On  Animals. — Savin  acts  on  animals  as  an  acrid 
poison.     Orfila1  applied  two  drachms  of  the  powder  to  an  incised  wound  in  I 
of  a  dog;  inflammation  and  infiltration  of  the  limb  took  place,  and  death  occurred 
in  about  thirty-six  hours.     Four  drachms  introduced  into  the  stomach  of  a  d 
the  oesophagus  tied,  caused  death  in  thirteen  hours;  the  stomach  was  brig] 
and  the  rectum  a   little  inflamed.     Orfila  infers  that  its  effects  depend  principal]* 
on  its  absorption  and  its  action  on  the  nervous  system,  the  rectum,  and  the  m 
A  drachm  of  oil  of  savin  was  given  by  Hillefield2  to  a  cat.     It  caused  a  flow  of 
saliva,  anxiety,  frequent  discharge  of  urine,  dulness,  trembling,  and,  in  an  hour  and 
a  quarter,  bloody  urine.     The  animal  having  been  strangled,  the  bladder  was  found 
contracted,  with  some  coagulated  blood  contained  in  its  cavity. 

|3.  On  Man. — Oil  of  savin,  the  active  principle  of  the  herb,  is  a  powerful  local 
irritant.  When  applied  to  the  skin,  it  acts  as  a  rubefacient  and  vesicant.  On 
wounds  and  ulcers  its  operation  is  that  of  an  acrid  (not  chemical)  caustic.  Swallowed 
in  large  doses,  it  occasions  vomiting,  purging,  and  other  symptoms  of  gastrointes- 
tinal inflammation.  In  its  operation  on  the  system  generally,  it  is  powerfully 
stimulant.  "Savin,"  says  Sundelin,3  "operates  not  merely  as  irritants  generally 
do,  as  a  stimulant  to  the  arterial  system,  but  it  also  eminently  heightens  the  vitality 
of  the  venous  system,  the  circulation  in  which  it  quickens.  It  next  powerfully 
stimulates  the  absorbing  vessels  and  glands,  the  serous,  the  fibrous,  and  the  mucous 
membranes,  and  the  skin.  It  operates  as  a  specific  excitant  and  irritant  on  the 
kidneys,  and  yet  more  obviously  on  the  uterus.  The  increased  secretion  of  bile  and 
the  augmented  volume  of  the  liver,  both  of  which  conditions  have  sometimes  been 
observed  after  the  copious  and  long-continued  use  of  savin,  appear  to  be  connected 
with  its  action  on  the  venous  system."  Mohrenheim*  mentions  the  case  of  a  woman, 
30  years  of  age,  who  swallowed  an  infusion  of  savin  to  occasion  abortion.  Violent 
and  incessant  vomiting  was  induced.  After  some  days  she  experienced  excruciating 
pains,  which  were  followed  by  abortion,  dreadful  hemorrhage  from  the  uterus,  and 
death.  On  examination,  the  gall-bladder  was  found  ruptured,  the  bile  effused  in 
the  abdomen,  and  the  intestines  inflamed.  The  popular  notion  of  its' tendency  to 
cause  abortion  leads,  on  many  occasions,  to  the  improper  use  of  savin;  and  the  above 
is  not  a  solitary  instance  of  the  fatal  consequences  thereof.  A  fatal  case  of  its  ase 
as  an  emmenagogue  is  recorded  by  Dr.  Dewees.5  That  it  may  frequently  fail  to 
provoke  premature  labour  is  shown  by  the  case,  related  by  Foder£,8  of  a  woman 
who,  in  order  to  produce  abortion,  took  every  morning,  for  twenty  days,  one  hundred 
drops  of  this  oil,  and  yet  went  her  full  time  and  brought  forth  a  living  child.  It 
ought  to  be  well  known  that,  in  those  cases  in  which  it  may  succeed  in  causing  mis- 
carriage, it  can  only  do  so  at  the  risk  of  the  woman's  life.  Vogt7  says  that  it  has 
a  tendency  to  induce  an  apoplectic  state  in  the  foetus.  The  emmenagogue  power  of 
savin  is  fully  established.  Perhaps  the  observations  of  Home8  are  the  most  satis- 
factory of  any  on  this  subject,  confirmed  as  they  are  by  the  reports  of  many  other 
accurate  observers. 

Uses. — Savin  is  not  much  used  internally ;  but,  in  cases  of  amenorrhcea  and 
chlorosis  depending  on  or  accompanied  by  a  torpid  condition  or  deficient  action  of 
the  uterine  vessels,  it  may  be  given  as  a  powerful  uterine  stimulant.  In  such  cases 
it  proves  a  most  efficient  remedy.  According  to  my  own  observation,  it  is  the  most 
certain  and  powerful  emmenagogue  of  the  whole  materia  medica.  My  experience 
of  it,  therefore,  confirms  the  statements  of  Home.9  Though  I  have  employed  it  in 
numerous  cases,  I  never  saw  any  ill  effects  result  from  its  administration.  Of  course 
its  use  is  contraindicated  where  irritation  of  the  uterus,  or  indeed  of  any  of  the  pelvic 
viscera,  exists. 

1  Toxicol.  Gen.  ■*  Wibmer,  Wirk.  d.  Arzneim.  u.  Gi/te,  Bd.  iii.  II.  1,  P- 191' 

8  HtilmiUellehre,  Bd.  ii   S.  180,  Auf.  3te.  4  Murray,  App.  Med.  vol.  i.  p.  59. 

4  Compend.  Sf/st.  of  Midwifery,  pp.  13&-4.  6  Mid.  Leg. 

*  Pharmakodyn.  3  Clinical  Experiments,  p.  419.  *  Ibid. 


Nat.  Ord.  Taxace^e  :— Characters.  311 

In  chronic  rheumatism,  with  a  languid  circulation  in  the  extreme  vessels,  Chap- 
man' speaks  in  very  high  terms  of  it.     It  has  been  used  as  an  anthelmintic. 

As  a  topical  agent,savip  is  frequently  employed,  mostly  in  the  form  of  the  cerate, 
to  make  perpetual  blisters.  Equal  parts  of  savin  and  verdigris,  in  powder,  form  one 
of  the  most  efficacious  applications  for  the  removal  of  venereal  warts.^  The  powder, 
an  infusion,  or  the  expressed  juice  of  the  plant,  is  occasionally  applied  to  warts,  to 
old  and  indolent  ulcers,  and  in  cases  of  psora  and  tinea. 

ADMINISTRATION. — By  drying,  savin  loses  part  of  its  volatile  oil,  and  hence  the 
powder  is  not  the  best  preparation  of  it.  It  is,  however,  sometimes  given  in  doses 
of  from  Gvc  to  fifteen  grains.  A  decoction  and  extract  are  also  objectionable  prepa- 
rations, on  account  of  the  heat  employed  in  making  them.  An  infusion  may  be 
prepared  by  digesting  3j  of  the  fresh  herb  in  t'sviij  of  boiling  water:  the  dose  is 
one  or  two  tablespoonful's.  The  oil  is  by  far  the  most  convenient  and  certain  pre- 
paration of  savin,  and  is  the  only  one  which  I  employ.  A  conserve  of  the  fresh 
a  is  sometimes  used. 

1.  OLEUM  S\IiI\yE,  B.  D.  [U.  8.];  Oil  of  Savin.— This  is  obtained  by  submitting 
the  fresh  tops  to  distillation  with  water.  It  is  a  limpid,  almost  colourless  liquid, 
having  the  unpleasant  odour  of  the  plant,  and  a  bitter  acrid  taste.  Its  sp.  gr.  is 
0.91  5.  Its  composition  is  analogous  to  that  of  oil  of  turpentine,  being  C20HtG.  It 
agrees  with  English  oil  of  turpentine  in  its  power  of  effecting  the  right-handed  rota- 
linn  of  plane  polarized  light.  Wincklcr-  states  that  he  dissolved  one  ounce  of  savin  oil 
in  the  same  quantity  of  concentrated  sulphuric  acid,  and  then  distilled  it  from  milk 
of  lime  (to  remove  the  sulphurous  acid),  and  obtained  two  drachms  of  an  oil  which  was 
undistinguished  from  the  volatile  oil  of  thyme.  The  dose  of  oil  of  savin,  as  an  em- 
menagogue,  is  from  two  tosix  drops,  diffused  in  a  mucilaginous  or  oleaginous  mixture. 

1.  IMHEMT.II  SABIM,  L.  I).;  Savin  Ointment,^.  [U.  S.];  Ceratum  Sabinse.— 
(Fresh  Savin,  bruised,  tbss ;  White  Wax  .fiij;  Lard  lb  j.  Mix  the  savin  in  the 
lard  and  wax  melted  together,  then  press  through  a  linen  cloth.  The  Edinburgh 
College  orders  of  Fresh  Savin  t»oo  'parts;  Beeswax  one  part;  Axunge  four  ■part*. 
Melt  the  wax  and  axunge  together,  add  the  savin  and  boil  them  together  till  the 
9  arc  friable;  then  strain.  The  Dublin  College  orders  Savin  Tops,  dried  and 
in  line  powder,  3j ;  Ointment  of  White  Wax  3v'ij-  Mix  the  powder  intimately  with 
the  ointment  l>y  trituration.  [The  U.  S.  Plwrm.  directs  Savin,  in  powder,  3'j ; 
Resin  Cerate  ll>j.  Mix  the  savin  with  the  cerate  previously  melted.]) — The  boiling 
Qsidered  objectionable  on  account  of  the  loss  of  a  portion  of  the  oil.  The  colour 
of  this  cerate  should  be  fine  green,  and  its  odour  that  of  the  plaut;  the  former  pro- 
perty depends  on  chlorophylle,  and  the  latter  on  the  oil  of  savin.  Savin  cerate  is 
used  as  a  dressing  to  blistered  surfaces,  to  produce  what  is  termed  a  perpetual 
blister.  It  is  preferred  to  the  ceratum  cantharidis  as  being  less  acrid,  and  not 
liable  to  cause  strangury.  It  is  sometimes  applied  to  seton  tapes,  to  increase  the 
discharge  from  setons. 

A.NTIDOTE6.  —  In  a  case  of.  poisoning  by  savin  herb  or  its  oil,  the  first  indication 

remove  the  poison   from  the  stomach  and   bowels.     Opiates   and  demulcent 

drinks  should    then  be  given.     The  warm  bath  may  be  advantageously  employed. 

Bloodletting  should  be  resorted  to  if  the  inflammatory  symptoms  indicate,  and  the 

condition  of  the  system  permit  it. 


Order  XXIII.  TAXACE^,  Lindl— TAXADS. 

Taxineje,  Endl. 

Craractim. — N  with  repeatedly  branched,  continuous  stem/,  simple 

rk-veined,  solitary  female  j8otMr^2-celled  anthers  opening  longitudinally,  membrane 


EUm.  of  Tlieraji.  >  Bueliner's  Rtpertorium,  2tcr  Reihe,  Bd.  xlii.  S.  330,  1846. 
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next  the  nucleus  of  the  ovule  inclosed, seed  usually  supported  or  surrounded  by  a  succulent  imper- 
fect cap-shaped  pericarp,  embryo  straightened,  dicotyledonous,  and  albumen  fleshy. 

Properties. — The  Taxaei  x  agree  with  the  Pinacea  in  the  resinous  quality  of  their  juices 
but  abound  more  in  bitter  astringent,  and  some  of  them  in  nareotico  acrid  principles. 

107.  Taxus  baecata,  LUm.— Common  Yew. 

Sea;.  Syst.  Diceeia,  Momidelphia. 
fFolia  et  semina.) 

2/*~>a!-,  by  some  called  Su^aXoc,  by  the  Romans  termed  Tafo-,  Dioscorides,  lib.  iv  cap.  80.— 
Taxus,  Pliny,  lib  xvi.  cap.  2U  et  33;  and  lib.  xxiv.  cap.  72. — A  tree  often  attaining  a  considerable 
bulk.  Leaves  scattered,  nearly  sessile,  2-ranked,  crowded,  linear,  acute,  entire,  very  slightly 
revolute.  about  1  inch  long, dark  green,  smooth  and  shining  above,  paler  with  a  prominent  mid- 
rib beneath,  terminating  in  a  small  harmless  point.  Flowers  axillary  sessile.  Fruit  drooping, 
consisting  of  a  succulent,  sweet,  internally  glutinous,  scarlet  cup,  inclosing  an  oval,  browi 
form  seed,  unconnected  with  the  fleshy  part. —  In  1828,  Peretti1  analyzed  yew  (the  leaves.'),  ami 
obtained  a  bitter  volatile  oil.  a  bitter  non  crystallizable  substance,  a  yellow  colouring  matter,  resin, 
tannin,  gallic  acid,  chlorophylle,  mucilage,  sugar, and  malate  of  lime.  In  1S18,  Chevallier  and 
Lassaigne2  examined  the  pulpy  cup  of  the  frvit,  and  found  in  it  a  non  crystallizable  ferment- 
able su^ar,  gum,  malic  and  phosphoric  acids,  and  a  carmine-red  fatty  matter.  In  lb43,  .Martin3 
analyzed  the  seeds,  and  obtained  from  them  a  volatile  oil  having  a  terebinthinate  odour,  fixed 
oil,  a  green  very  bitter  resin,  sugar,  albumen  (in  small  quantity),  sulphate  of  lime,  and  vegetable 
fibre. 

The  poisonous  properties  of  yew  were  known  to  the  ancient  Greeks  and  Romans,  and  have 
been  fully  established  by  modern  experience, although  some  few  writers  have  expressed  doubts 
concerning  them.  Percival4  states  that  three  children  were  poisoned  by  the  fresh  leaves.  Dr. 
Mollan5  has  mentioned  the  case  of  a  lunatic  who  died  in  1-1  hours  after  taking  yew-leaves:  the 
symptoms  were  giddiness,  sudden  prostration  of  strength,  vomiting,  coldness  of  the  surface, 
spasms,  and  irregular  action  of  the  heart.  Mr.  Hurt*  has  reported  an  interesting  case  of  a  child, 
three  years  and  a  half  old,  who  died  in  less  than  four  hours  after  eating  the  fruit:  the  symptoms 
were  vomiting,  convulsions,  purple  lips,  and  dilated  pupil.  Considered  Ixith  in  a  toxin 
and  therapeutical  point  of  view,  the  yew  appears  to  hold  an  intermediate  position  between 
:?avin  and  foxglove.  To  savin  it  is  allied  by  its  botanical  affinities  and  chemical  composition, 
but  also  by  its  acrid,  evacuant,  diuretic,  and  emmenagogue  properties.  But,  on  the  other  hand, 
its  relation  to  the  neurotics,  especially  to  sedatives  (see  vol.  i.,  p.  258),  is  marked  Hy  the  giddi- 
ness, irregular  and  depressed  action  of  the  heart,  convulsions,  and  insensibility  which  it  pro- 
duces. It  is  said  that,  when  used  for  medicinal  purposes,  it  is  unlike  digitalis,  in  not  being  apt 
to  accumulate  in  the  system.  As  a  poison  it  belongs  to  the  class  of  acro-narcotics ;  as  a  medi- 
cine it  is  used  as  a  sedative,  antispasmodic,  emmenagogue,  lithic,  and  resolvent.  As  a  sedative 
it  has  been  proposed  by  Rempinelli  and  Martin  to  be  used  as  a  substitute  for,  and  under  the 
same  indications  as,  digitalis.  As  an  emmenagogue  it  lias  been  given  in  cases  similar  to  those 
for  which  savin  is  sometimes  administered.  Dr.  A.  Taylor7  says  that  "  infusion  of  yew-leaves, 
which  is  popularly  called  yew-tree  tea.  is  sometimes  used  for  the  purpose  of  procuring  abortion 
by  ignorant  midwives."  As  a  lithic  it  has  been  employed  in  calculous  complaints;  as  an  anti- 
spasmodic in  epilepsy  and  convulsions;  as  a  resolvent  in  hepatic  and  gouty  cotnplaints.  In 
pulmonary  and  vesical  catarrh  it  has  likewise  been  used.  The  powder  of  the  leaves  or  seeds 
is  given  in  doses  of  from  half  a  tirain  to  two  or  three  grains.  The  extract  of  the  leaves  (extr actum 
taxi,  Cod.  Hamb.).  prepared  by  evaporating  the  expressed  juice  of  the  leaves,  is  administered 
in  doses  of  one  or  two  grains,  and  gradually  increased.  The  ulcoholic  and  ethereal  extract  of  die 
seeds  is  employed  in  doses  of  from  £th  or  jd  of  a  grain.  In  cases  of  poisoning  by  yew,  the  first 
indication  is  to  expel  the  poison  from  the  stomach  by  the  means  already  pointed  out  (see  vol.i. 
p.  201).  The  sedative  and  narcotic  effects  are  to  be  counteracted  by  stimulants  such  as  ammonia 
(see  the  treatment  for  poisoning  by  foxglove). 

Sub-class  II.     Jlngiospermx. — Jlngiosperms. 

Exogens,  Lindl. 

Characters  — Ovules  inclosed  in  an  ovary,  and  fertilized  by  the  application  of  the  pollen  to 
the  stigma. 

1  Journ  de  Pharm.  t.  xiv.  p.  537.  1828.  '  Ibid.  t.  iv.  p.  558,  1813. 

3  Jahresbericht  ubtr  d.  Fortschritu  d.  Pharm.  in  Jahre  1843,  S.  18. 

4  Essays,  Med.  Phil,  and  Exper.  vol.  iii.  p.  257. 
'  Dublin  Hospital  Gazette,  May  15,  1S15,  p.  WJ. 

•  Lancet,  Dec.  10,  1836.  '  On  Poisons,  p.  790. 
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In  accordance  with  tbe  classification  followed  by  De  Candolle,  the  natural  orders  of  this  sub- 
ill   be  arranged   in  the  four  following  subdivisions  :  1st,  Monochlamydca ;  2dly,   Corolli- 
flora;  3dly,  Culyciflorce ;  and  4thly,  Thalamiflora. 

SUBDIVISION  I.    MONOCHLAMYDEiE,  De  Cand. 

Apetal;e,  Endlicher. 

Flowers  frequently  unisexual.     Perianth  absent,  rudimentary  or  simple,  calycine  or  coloured,  free  or 

connate  with,  the  ovary. 


Order  XXIV.     LIQUIDAMBARACE^,  Richard.— 
LIQUIDAMBARS. 

Balsamiflcje,  Blume,  Endl.— Altingiacejk  et.  olim  Balsamace^,  Lindley. 

CHAiiACTKns.—  Tall  tree*,  with  amentaceous  unisexual  flowers;    a  2  celled,  2-lobed,  many- 
seeded  capsule ;  and  winged  seeds,  with  the  embryo  inverted  in  fleshy  albumen. 
Properties. — Balsamic,  fragrant. 

108.  Liquidambar,  Linn. 

Altingia,  Noronha. 

\t  ill  is  is  the  only  genus  of  the  order,  its  characters  are  necessarily  those  of  the  latter.  It 
of  a  wry  small  number  of  species,  of  which  none  probably  are  officinal.  But,  as  their 
balsamic  products  have  been  confounded  with  storax  arid  balsam  of  Peru  (two  officinal  sub- 
stances), a  short  notice  of  tliem  is  requisite. 

1.  L.  itthaciti.ua,  Linn  ;  Sweet.  Gum;  White  Gum. — A  native  of  the  United  States  and 
Mexico,  attaining,  in  the  southern  districts,  an  immense  size.  In  Louisiana  and  Mexico  there  is 
obtained,  by  making  incisions  into  the  stern,  a  fluid  balsamic  juice  called  liquidambar  or  copalm 
balsam.  In  tins  fluid  state  it  constitutes  the  liquid  liquidambar,  or  oil  of  liquidambar  of  Guibourt. 
It  is  transparent,  amber-yellow,  Has  the  consistence  of  a  thick  oil,  a  balsamic  odour,  and  an 
aromatic,  acrid,  bitter  taste.  By  time  it  concretes,  and  becomes  darker  coloured.  The  soft  solid 
called  by  Guibourt  soft  or  while  liquidambar,  is  perhaps  a  mixture  of  the  opake  deposit  of  the 
fluid  balsam,  and  of  the  latter  rendered  concrete  by  keeping.  It  is  a  soft,  almost  opake  solid, 
very  similar  in  appearance  to  concrete  turpentine.  Its  odour  is  similar  to,  though  weaker  than, 
the  liquid  balsam.  Its  taste  is  balsamic  and  sweetish.  Bonastre1  analyzed  a  very  fluid  sample, 
recently  received  from  America,  and  found  it  to  consist  of — volatile  oil,  7.0,  semi-concrete  matter, 
11.1:  benzoic  acid,  1.0;  crystalline  matter  soluble  in  water  and  alcohol,  5.3  ;  yellow  colouring  matter, 
yo.'):  olco-rrsin,  40.0;  styracin,  24.0 ;  loss.  0.55.  The  volatile  oil  consists,  according  to  Henry, 
of  C'°H7.  Styracin  is  a  fusible,  crystalline  substance,  soluble  in  boiling  alcohol,  and  composed, 
ling  to  Henry,  of  C"H502.  The  proportion  of  benzoic  [cinnamic?]  acid  is  increased  by 
time.      .Mr.  Hodgson8  obtained  from  a  sample  which  he  examined  4.2  per  cent. 

Liquidambar  has  been  confounded  with  both  white  balsam  of  Peru  and  liquid  storax.  The 
liquidambar  which  1  have  received  from  M.  Guibourt  is  quite  different  from  a  genuine  sample 
while  balsam  of  Peru  received  by  me  from  Guatemala,  and  it  is  equally  different  from  the 
liquid  storax  of  the  shops.  And  Dr.  Wood3  observes  that  some  of  the  genuine  juice  of  liquid- 
ainliar  ityrariflua  brought  from  New  Orleans,  which  he  examined,  had  an  odour  entirely  distinct 
from  thai  of  liquid  storax. 

A  thick,  dark  coloured,  opake,  impure  substance  is  obtained  from  the  young  branches  of  this 
species  by  boiling  them  in  water  and  skimming  off  the  fluid  balsam  which  rises  to  the  surface. 
This  also  has  been  confounded  with  liquid  storax,  but  none  of  it  comes  to  this  country. 

The  effects  and  uses  of  liquidambar  are  similar  to  those  of  storax  and  other  balsamic  sub- 
The  dose  of  it  is  from  ten  to  twenty  grains. 

v.  L,  At  ii  N<. i  a,  Blume;  Altingia  exctha,  Noronha. — A  native  of  Java,  where  it  is  called 
Rassamala  [Raiamalla  or  Rosa-mallas,  Auct.)  It  yields  a  fragrant  balsam,  which  by  some 
writers  has  been  regarded  as  the  liquid  storax  of  the  shops.  But  the  latter  substance  comes  to 
England  by  way  of  Trieste,  and.  according  to  Landerer,4  is  the  produce  of  Styrax  officinale,  and 
i  I  shall  describe  it  hereafter  (see  S.'yrax  officinale).5  Petiver  says  that  the  Rosa-mallas 
grows  in  CobfOM,  an  island  at  the  upper  end  of  the  Red  Sea,  near  Cadess,  which  is  three  days' 

1  Journ.&t  I'harm.  t.  xvii    p  338,  1831, 

1  ./<>i.  Pharmacy,  vi.  ISO.  3  United  States  Dispensatory. 

*  Pka  nil-lilattfur  1840,  p.  11.  J  Phil.  Trans,  vol.  xxvi.  p.  41. 
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journey  from   Suez.     Its  bark  is  removed  annually,  and  boiled  in  salt  water  until  it  comes  to  a 
consistence  like  birdlime;  it  is  then  separated,  put  in  barrels  (each   holding  420  lbs),  ai 
to  Mocha,  by  way  of  Judda.     The  Arabs  and  Turks  call  it  Cotter  Mija. 

Dr.  Marquart'  analyzed  some  of  the  genuine  resin   of  L.  Mingia,  and,   by  distillation  with 
carbonate  of  soda,  obtained  a  volatile  oil  resembling  styrol,  and  a  substance  resembling 
but  which  had  a  different  composition. 

3.  L.  orien-tale,  Miller;  L.  imberbe,  Aiton;  Plulanus  orientalis,  Pocock. — This  trei 
in  Cyprus,  where  it  is  called  Xylon  Effendi  (the  wood  of  our  Lord).     By  incisions  made  in  the 
bark,  it  yields  a    kind  of  white  turpentine,  and   a  very  fragrant  oil.     Dr.  Lindley  thinks  it  is 
probable  that  the  liquid  storax  of  the  shops  is  collected  from  this  tree;  but  1  do  not  agree  with 
him  in  this  opinion. 


Oeder  XXV.     SALICACE^,  Until— WILLOW  WORTS. 

SalicixevH,  Richard. 

Characters. — Flowers  unisexual,  amentaceous.     Stamens  distinct  or  monadelphous;  anthert 
2-celled.      Ovary  superior,  1-celled  ;  ovules  numerous,  erect,  at  the  base  of  the  cell,  or  :i 
to  the  lower  part  of  the  sides;  style  1  or  0,  stigmas  "2  or  4.    Fruit  coriaceous,  1-celled,  2 
many-seeded.      Seeds  either  adhering  to  the  lower  part  of  the  axis  of  each  valve,  or  to  tl 
of  the  cell;  comose;   albumen  0;  embryo  erect ;  radicle  inferior. —  Trees  or  shrubs.     Leaves  alter- 
nate, simple,  with  deliquescent  primary  veins,  and   frequently  with  glands  ;  stipules  deciduous 
or  persistent  (Lindley). 

Properties. — The  barks  of  the  species  of  this  order  are  astringent  and  tonic ;  the  astringency 
being  due  to  tannic  acid,  the  tonic  property  to  salicine  or  some  other  bitter  principle.  An  oleo- 
resinous  or  balsamic  substance,  of  a  stimulant  nature,  is  secreted  by  the  buds  of  some  of  the 
species. 

109.  SALIX,  Zm«.- WILLOW. 

Sex.  St/st.  Dicccia,  Diandria. 
(Cortex  e  speciebus  salicis  divcrsis  ;  cortex  salicis,  offic.) 

History. — Dioscorides2  speaks  of  the  astringent  qualities  of  the  It ta,  or  vil- 
tow  (Salix  alba?),  which  was  employed  in  medicine  by  the  ancients.  For  a  long 
series  of  years  it  fell  into  disuse,  but  was  again  brought  into  notice  in  1763,  by 
the  Rev.  Mr.  Stone,3  who  published  a  paper  on  the  efficacy  of  the  bark  of  Salix 
alba,  as  a  remedy  for  agues.  The  broad-leaved  willow  bark  (Salix  Caprea)  was 
subsequently  introduced  into  practice  by  Mr.  James,4  whose  observations  on  its 
efficacy  were  afterwards  confirmed  by  Mr.  White5  and  Mr.  G.  Wilkinson.8 

Botany.     Gen.  Char. — Flowers  dioecious,  or  rarely  monoecious,  amentaceous ; 
scales  imbricated  ;  a  (/land  surrounding  the  stamens  or  ovary.     Males:     A 
2  to  5,  usually  2,  sometimes  the  2  united  into  1,  and  then  the  anther  is  4-celled. 
Females  :     Seeds  comose  ;  the  radicle  inferior  (Bot.  Gall.). 

Species. — Sir  J.  E.  Smith7  mentions  sixty-four  indigenous  species  of  Salix;  but 
pharmacological  and  botanical  writers  are  not  agreed  as  to  which  species  possesses 
the  most  medicinal  power.  The  best  practical  rule  to  follow  is  this  :  Select  those 
whose  barks  possess  great  bitterness,  combined  with  astringency.  The  following 
are  those  which  are  in  the  greatest  repute  : — 

1.  Salix  Russelltana,  Smith ;  the  Bedford  Willow. — Leaves  lanceolate, 
tapering  at  each  end,  serrated  throughout,  very  smooth.  Footstalks  glandular  or 
leafy.  Germen  tapering,  stalked,  longer  than  the  scales.  Style  as  long  as  the 
stigmas  (Smith). — A  tree.  In  marshy  woods,  wet  meadows,  &c,  in  various  parts 
of  Britain.  Flowers  in  April  and  May.  Its  bark  abounds  in  tannic  acid.  On 
account  of  its  astringency,  Sir  J.  E.  Smith  regards  it  as  the  most  valuable  officinal 

1  Jahrb.fur  prakt.  Pharmacie,  Bd.  v.  p.  4S6  (quoted  by  Dierbach,  in  the  Erganzungshcft  to  Geiger's 
Handb.  d.  Pharm.  2te  Aufl   1S43). 
1  Lib.  i.  cap.  136.  »  Phil.  Trans,  vol.  liii.  P-  W5. 

4  Observations  on  a  particular  Species  of  Willow,  1792. 

i  Observations  and  experiments  on  the  Broad-leared  Willow  Bark.  8vo.  Bath,  I' 
'_  Experiments  and  Observ.  on  the  Cortex  Salicis  Latifolia,  S^'O    Newcastle-upon-Tyne  [1603]. 
1  Engl.  Flora,  iv. 
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species ;  and  he  observes,  that  if  it  has  occasionally  disappointed  medical  practi- 
tioners, they  probably  chanced  in  such  cases  to  give  the  S.  fragilis. 

2.  Salix  alba,  Linn. ;  the  Common  White  Willow. — Leaves  elliptic-lanceolate, 
pointed,  serrated,  silky  on  both  sides;  the  lowest  serratures  glandular.  Stamens 
hairy.  Gt  rmen  smooth,  almost  sessile.  Stigmas  deeply  cloven.  Scales  rounded 
(Smith). — A  tall  tree,  lliver-sides,  moist  woods,  &c,  in  various  parts  of  Britain. 
Flowers  in  May.  Its  bark,  called  cortex  salignum,  or  cortex  anglicanum  of  some 
writers,  is  astringent,  but  less  so  than  that  of  the  preceding  species. 

3.  Salix  Caprea,  Linn. ;  Sfalix  latifolia  rotunda,  Bauhin ;  Great  Round-leaved 
Willow. — Stem  erect.  Leaves  roundish-ovate,  pointed,  serrated,  waved ;  pale  and 
downy  beneath.  Stipules  somewhat  crescent-shaped.  Catkins  oval.  Germen 
stalked,  ovate,  silky.  Stigmas  nearly  sessile,  undivided.  Capsules  swelling 
(Smith). — A  tree.  Indigenous,  very  common  ;  growing  in  woods  and  hedges. 
Flowers  in  April.  Its  bark  is  the  broad-leaved  willow  hark  (cortex  salicis  lad- 
folise)  recommended  by  James,  White,  and  Wilkinson  (see  ante,  p.  314). 

4.  Salix  fragilis,  Linn.;  the  Crack  Willow. — Leaves  ovate-lanceolate,  pointed, 
serrated  throughout,  very  smooth.  Footstalks  glandular.  Germen  ovate,  abrupt, 
nearly  sessile,  smooth.  Scales  oblong,  about  equal  to  the  stamens  and  pistils. 
Stigmas  cloven,  longer  than  the  style  (Smith). — A  tree.  Indigenous;  about  the 
banks  of  rivers.     Flowers  in  April  and  May. 

5.  Salix  pentandra,  Linn. ;  Sweet  Bmj-Leaved  Willow. — This  species  is  offi- 
cinal in  the  Prussian  Pharmacopoeia,  and  is  preferredvby  Nees  von  Eseubeck  to  all 
other  species.     Its  bark  is  the  cortex  salicia  laureee  of  some  pharmacologists. 

6.  Salix  purpurea,  Linn. ;  Bitter  Purple  Willow. — This  species  deserves  notice 
on  account  of  the  intense  bitterness  of  its  bark. 

Description. — Willow  bark  (cortex  salicis)  varies,  in  its  appearance  and  quali- 
ties, according  to  the  species  and  the  age  of  the  tree  from  which  it  is  procured.  In 
the  dried  state  it  is  usually  quilled  and  odourless.  It  should  have  a  bitter  and  as- 
tringent taste. 

Composition. — The  bark  of  Salix  alba  was  analyzed  by  MM.  Pelletier  and 
Caventou,1  who  obtained  the  following  results  :  Bitter  yellow  colouring  matter, 
green  fatty  matter  similar  to  that  found  in  cinchona,  tannin,  resinous  extract,  gum, 
wax,  woody  fibre,  and  a  magnesian  salt  containing  an  organic  acid. 

These  celebrated  chemists  failed  to  isolate  salicine,  which  must  have  been  con- 
tained in  their  bitter  yellow  colouring  matter,  either  mixed  or  combined  with  some 
other  matter.  Their  resinous  extract  is  probably  identical  with  what  Braconnot 
calls  coiiiciii. 

I.  Tannic  Acid. — This  is  the  astringent  principle  of  willow  bark.  Sir  H.  Davy2  gives  the 
following  as  the  quantities  of  tannin  [impure  tannic  acid]  in  the  bark  of  two  willows: — 

480  lbs.  of  bark.  lbs.  of  tannin. 

Leiociterahire  Willow  [Salix  Eusselliana]  large  size 33 

Cummon  willow  [Salix  ?]  largo H 

2.  Salicine. — See  p.  316. 

Chemical  Characteristics. — A  decoction  of  the  bark,  made  with  distilled 
water,  is  coloured  dark  green  (tannate  of  iron)  by  sesquichloride  of  iron;  but,  made 
With  spring  water,  dark  purple.  Solution  of  gelatin  produces  a  precipitate  (tan- 
nab  of  gelatin)  in  the  decoction,  but  tincture  of  nutgalls  causes  no  turbidness.  A 
strong  decoction  of  willow  bark,  containing  much  salicine,  is  reddened  by  concen- 
trated sulphuric  acid. 

PHYSIOLOGICAL  EFFECTS. — Willow  bark  possesses  both  bitterness  and  astrin- 
gcncy.  It  belongs,  therefore,  to  the  astringent  bitters,  whose  effects  have  been 
already  noticed  (see  vol.  i.,  p.  244).  It  is  less  apt  to  disturb  the  stomach  than  cin- 
chona, but  its  tonic  and  febrifuge  powers  are  less  than  the  latter.  Vogt3  ascribes 
to  it  balsamic  properties. 


J  Joum.  ,lt  Pharm.  t.  vii.  p.  IJ3.  »  Elements  of  Agricultural  Chemistry,  4th  edit   n  83 

'  Pharmakodynamik,  Kd.  i.  S.  058.  '  '  ' 
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Uses. — It  has  been  employed  as  an  indigenous  substitute  for  cinchona.  The 
indications  for  its  use,  therefore,  are  the  same  as  those  for  the  latter.  It  is 
in  intermitteDts,  dyspeptic  complaints  accompanied  with,  or  dependent  on,  a  debili- 
tated, condition  of  the  digestive  organs,  passive  hemorrhages,  chronic  mucous  dis- 
charges, in  the  stage  of  convalescence  after  fever,  and  as  an  anthelmintic.  As  a 
local  astringent,  the  powder  or  infusion  is  sometimes  employed,  but  there  are  many 
more  efficient  remedies  of  this  kind. 

Administration. — The  dose  of  the  powder  is  Jss  to  5J-  The  infusion  or  de- 
coction (prepared  with  sj  of  the  bark  and  Oj  of  water)  may  be  given  in  doses  of 
from  f£j  to  fgiij. 

SALICINUM ;  Salicine. — Obtained  in  a  more  or  less  impure  state  by  Brugnatclli, 
Fontana,1  in  1825,  and  Buchner2  in  1828,  and  in  a  pure  state  by  Leroux3  in 
1829.  Has  been  found  in  about  fourteen  species  of  Salix  and  eight  species  of 
Popidus.*  It  has  been  detected  in  the  bark,  leaves,  and  flowers.  Herberger  ob- 
tained 250  grains,  Merck  251  grains,  from  16  ounces  of  the  bark  and  young  twigs 
of  Salix  Ildix ;  Erdmann,  however,  procured,  by  another  process,  300  grains 
from  the  bark  of  Salix  pentandra.5  Merck's  process  for  obtaining  it,  as  stated  by 
Liebig,6  is  as  follows  : — 

"Dried  or  fresh  willow  bark  is  cut  small,  and  exhausted  by  repeated  boiling  with  water. 
The  decoctions  are  concentrated,  and  while  boiling  treated  with  litharge  till  the  liquor  appears 
nearly  colourless.  The  dissolved  oxide  of  lead  is  removed,  first  by  sulphuric  acid,  afterwards 
by  sulphuret  of  barium,  and,  after,  the  separation  of  sulphuret  of  lead,  evaporated,  wh 
cine  crystallizes;  and  is  purified  by  repeated  solution  and  crystallization  (Merck).  From  wil- 
low bark,  which  is  fresh  and  rich  in  salicine,  it  may  be  obtained  by  cautious  evaporation  of 
the  cold  aqueous  infusion  (Merck).  The  oxide  of  lead  removes  from  the  solution  gum,  tan- 
nin, and  extractive  matter,  which  would  impede  the  crystallization  of  the  salicine.  It  also 
combines  with  the  salicine,  forming  a  kind  of  salt  which  is  decomposed  by  the  sulphuric 
acid  and  sulphuret  of  barium.  If  the  latter  be  carefully  added,  neither  sulphuric  acid  nor 
baryta  remain  in  the  solution  ;  and  the  sulphuret  of  lead,  which  separates,  acts  as  a  decolor- 
izing agent." 

Salicine  crystallizes  in  silky  needles  and  laminae.  It  is  white,  very  bitter,  in- 
odorous, neutral  to  vegetable  colours,  fusible  at  230°  F.,  and  combustible  at  a 
higher  temperature.  It  rotates  to  the  left  a  ray  of  plane  polarized  light.  It  is 
much  more  soluble  in  boiling  than  in  cold  water,  100  parts  of  which  dissolve  only 
5.6  parts  of  salicine.  It  is  also  soluble  in  alcohol,  but  not  so  in  ether  or  tbe  vola- 
tile oils.  It  is  not  precipitated  by  any  agent.  Oil  of  vitriol  colours  it  blood-red.7 
By  this  test  the  presence  of  salicine  is  detected  in  its  solutions,  and  in  decoctions 
of  willow  and  poplar  barks.  Chromic  acid  (or  a  mixture  of  bichromate  of  potash 
and  sulphuric  acid)  converts  salicine  (C26Hls014)  into  hydruret  of  salicyle  (also 
called  salicylous  acid),  CwHs04,H  (oil  of  meadow-sweet)  carbonic  acid  and  formic 
acid.  Hence  this  acid  may  be  employed  as  a  test  for  salicine.  For  this  purpose 
3  parts  of  salicine,  3  of  bichromate  of  potash,  and  24  of  water,  are  to  be  dis- 
solved in  water,  and  to  the  solution  4  \  parts  of  oil  of  vitriol  diluted  with  12  parts 
of  water  are  to  be  added.  On  the  application  of  heat,  the  well-known  odour  of 
the  flowers  of  meadow-sweet  (Spirsea  ulmaria)  is  evolved.  If  diluted  hydro- 
chloric or  sulphuric  acid  be  boiled  with  a  solution  of  salicine,  the  fluid  becomes 
suddenly  turbid,  and  deposits  a  precipitate  of  saliretine,  glucose  being  at  the  same 
time  formed. 

C*H,80"    +    4HO     =     C»H«04    +     CaauOu 

Salicine.        Water.        Saligenine.  Glucose. 

■  Journ.  de  Ckim.  Mtd.  t.  i.  p.  216,  1825. 

1  Repert.fur  d.  Pharm.  Bd.  xxix.  S.  411,  1828.     Also  Journ.  de.  Pharm.  xvi.  242. 

2  Ann.  de  Ckim.  et  de  Phys.  t.  xliii.  p.  440.     Also  Journ.  de  Chim.  bUd.  t.  vi.  p.  340,  1830. 
4  Herberger.  Pharmaceulisches  Cenlral-Blatt  fur  1638,  S.  846. 

*  Ibid.  S   852.  v  «  Turner's  Chemistry,  7th  edit.  p.  816. 

1  Phloridzin,  veratria,  piperin,  oil  of  bitter  almonds,  &c.  are  also  coloured  red  by  oil  of  vitriol. 
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By  the  prolonged  action  of  heat,  saligenine  loses  the  elements  of  water  (2HO) 
and  becomes  saliretine  (C14II602). 

Salicine  has  been  repeatedly  subjected  to  analysis. 

Piria.1 

Atoms.        Eq.  Wt.         Per  Ct.  . • ■ 

I.  II.  III.  IV. 

Carbon 26     ...    156     ...    54.54     ...    5487     ...    54.24     ...    54.73  ...    54.48 

Hydroeen 1H    .  .  .      18    .  .  .      6  29    .  .  .      6.36    .  .  .      6  39    .  .  .      6.43  .  .  .      6.31 

n 11     ...     112     ...    39.17     .  .  .     3-5.77     .  .  .     31)37     .  ■  ■    38.84  .  .  ■    39.21 

Salicine" 1     .  .  .    286    .  .  .  100.00     .  .  .  100.00    .  .  .  100.00    .  .  .  100.00  .  .  .  100.00 

Salicine  possesses  tonic  properties  analogous  to  disulphate  of  quina,  than  which 
it  is  less  liable  to  irritate  the  stomach.  In  its  passage  through  the  system  salicine 
undergoes  oxidation,  and  is  converted  into  hydruret  of  salicyle,  which  is  found  in 
the  urine.  Its  presence  is  detected  by  a  persalt  of  iron,  which  strikes  an  intense 
violet  colour  with  urine  containing  it.a  It  is  employed  in  dyspepsia,  intermit- 
tents,  and  other  diseases  for  which  cinchona  and  disulphate  of  quina  are  usually 
exhibited.  In  the  event  of  the  latter  becoming  scarce,  salicine  would  prove  an 
exceedingly  valuable  substitute.  The  dose  of  it  is  from  10  to  30  grains.  It 
may  be  given  in  powder  mixed  with  sugar  or  dissolved  in  some  aromatic  water.3 
Its  quickest  action  in  intermittents  is  said  to  be  obtained  when  it  is  given  in 
powder.4 


Order  XXVI.     CUPULIFER^E,  Richard. 

ConxLACEiE,  Mirbel. 

Chaiiactehs. — Flowers  unisexual :  males  amentaceous ;  females  aggregate  or  amentaceous. 
Males:  Stamens  5  to  20,  inserted  into  the  base  of  the  scales,  or  of  a  membranous  valvate 
calyx,  generally  distinct.  Females:  Ovaries  crowned  by  the  rudiments  of  an  adherent  (supe- 
rior) calyx,  seated  within  a  coriaceous  involucre  (cupule)  of  various  figure,  and  with  several 
cells  and  several  ovules,  the  greater  part  of  which  are  abortive;  ovules  twin  or  solitary,  pen- 
dulous or  peltate  :  stigmas  several,  subsessile,  distinct.  Fruit  a  bony  or  coriaceous,  1-celled  nut, 
more  or  less  inclosed  in  the  involucre.  Seeds  solitary,  1,2,  or  3:  embryo  large, with  plano- 
convex, fleshy  cotyledons,  and  a  minute  superior  radicle. — Trees  or  shrubs.  Leaves  with  sti- 
pules, alternate,  simple,  often  with  veins  proceeding  straight  from  the  midrib  to  the  margin 
(Lindley). 

Pnoi'KitTiF.s. — The  prevailing  quality  of  this  order  is  astringency,  owing  to  the  presence  of 
tannic  acid. 

Besides  the  species  presently  to  be  described,  the  following  may  be  here  briefly  referred  to: 
Quercus  tinctoria,  or  the  Black  Oak,  is  a  native  of  America.  Its  bark,  called  quercitron,  is  used 
by  dyers.  In  the  United  States  it  is  employed  medicinally,  but  it  is  said  to  be  disposed  to  irri- 
tate; the  bowels. — The  large  capsules  or  acorn  cups  of  Quercus  JZgilops  are  imported  from  the 
Levant,  under  tho  name  of  Velnnia.  They  are  astringent,  and  are  employed  by  dyers. — A  sac- 
charine substance  exudes  from  the  leaves  of  Quercus  mannifera  in  Kurdistan.5 

110.  QUERCUS  PEDUNCULATA,  WW— THE  COMMON 
BRITISH  OAK. 

Quercus  Robur,  Linn. 

Sez.  Syst.   Moncecia,  Polyandria. 

(Cortex,  L.— The  Bark,  E.  D.) 

History. — The  oaks  (Quercus  of  botanists)  were  held  sacred  by  the  Greeks, 
Romans,  Gaulfl,  and  Britons.  They  are  mentioned  in  the  Old  Testament.6  Both 
Dioscorides  and  Galen  were  acquainted  with  their  astringent  qualities.  "  Every 
part  of  the  oak"  (6>v$;    Q.  scssiliflora  and  pedunculate/,  according   to  Fraas,  but 

1  Ann.  <h  Ckim.  -t  <tt  Ptn/s.  3me  Ser.  t.  xiv.  p.  257,  1845. 

•  Lavernn  and  Millon  Comptts  Rendvs,  t.  xix.  p.  347;  and  Annuaire  de  Chimie,  p.  585, 1845  These 
writers  state  ih.it  salicylic  acid  was  also  produced  ;  bat  \V6hler  and  Frerichs  found  that  hvdruret  of  sali- 
cyle  did  not  become  changed  into  salicylic  acid  in  iis  passage  through  the  system. 

1  Blom,  Btobaekt.  u    H,itr.  u.  die  Salicine,  Potsdni    I  *  I. and.  Med.  Gaz   Fe''   28   1310 

'  Lindley,  Botanical  RtgisUr,  .May  and  June.  ltlU.  •  Isaiah,  i.29   30. 
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according  to   Sibtborp   Q.  JEgilops),  says  Dioscorides,1  "  but  especially  tlic  liber, 
possesses  an  astringent  property." 

Botany.     Gen.  Char.     Monoecious.     Male  flowers  :   Catkins  las  and  pea. 
dulous.     Perianth  lacerated.     Stamens  5  to  10.     Female  flowers  :  /« 
scaly ;  tbe  scales  numerous,  imbricated;  combined  with  a  coriaceous,  hemis] 
cup.     Perianth  6-lobed,   adnate  to  the   ovary.      Ovary  3-celled  ;  2  of  the  cells 
abortive.     Stigmas  3.     Nut  1-celled,   1-seeded,  surrounded  at  the  base  by  the 
cupule  (acorn-atp).     (Hot.  Gall.) 
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o.  Male  catkins,    b.  Magnified  male  flower,     c.  Female  flower  with  the  stigmas  magnified,    d.  Acorn 
in  embryo,     e.  Sections  of  young  acorn.    /.  Cotyledon  with  the  radicle. 

Sp.  Char.— Leaves  deciduous,  shortly-stalked,  oblong-obovate,  deeply  sinuate;  their 
sinuses  rather  acute,  lobes  obtuse.     Fruits  2  or  3  upon  a  long  peduncle  [Hooker). 

A  large  and  handsome  tree,  remarkable  for  its  longevity.  Twigs  round,  smooth, 
grayish-brown.  Leaves  bright  green,  furnished  with  a  single  midrib  sending  off 
veins  into  the  lobes.     Male  flowers  yellowish  ;  females  greenish,  tinged  with  brown. 

The  long  peduncles  which  support  the  female  catkins  have  given  the  name  of 
pedunculata  or  long-stalked  to  this  species  of   Quercus  or  Oak. 

Hab.— Indigenous,  growing  in  woods  and  hedges.  Flowers  in  April.  It  is 
found  in  most  European  countries. 

Barking. — In  the  spring,  the  barks  of  trees  contain  more  astringent  matter, 
and  are  more  readily  separated  from  the  wood.  The  usual  time  for  barking  the 
oak  is  from  the  beginning  of  May  to  the  middle  of  July.  The  barkers  make  a 
longitudinal  incision  with  a  mallet  furnished  with  a  sharp  edge,  and  a  circular  inci- 
sion by  means  of  a  barking-bill.  The  bark  is  then  removed  by  the  peeling-irons, 
the  separation  being  promoted,  when  necessary,  by  beating  the  bark  with  the  square 
end  of  the  mallet.  It  is  then  carefully  dried  in  the  air,  by  setting  it  on  what  are 
called  lofts  or  ranges,  and  is  afterwards  stacked.2 

Description. — Oak  bark  (cortex  quercils)  consists  of  pieces  of  from  one  to  two 
feet  lono-,  which  vary  in  their  appearance  according  to  the  age  of  the  stem  or  branch 


Lib.  i.  cap.  142. 


'  Lou3on's  Encyclopaedia  of  Agriculture,  3d  edit,  pp-  656-9. 
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from  which  they  have  heen  taken.  The  bark  of  young  stems  is  thin,  moderately 
smooth,  covered  externally  with  a  silvery  or  ash-gray  cuticle,  and  is  frequently 
beset  with  lichens.  Internally  it  is,  in  the  fresh  state,  whitish;  but,  when  dried, 
brownish,  red,  fibrous.  The  bark  of  old  stems  is  thick,  very  rough  externally, 
cracked,  and  wrinkled,  and  is  usually  of  inferior  quality. 

COMPOSITION. — According  to  Braconnot,1  oak  bark  contains — tannic  "acid,  tan- 
natet  of.  lime,  magnesia,  potash,  &c,  yallic  acid,  uncrystallizable  sugar,  pectin,  and 
1 7 if  a  in. 

The  quantity  of  Tannis  [impure  tannic  acid]  obtained  by  Davy2  from  oak  bark,  is  as  fol- 
lows:— 

480  lbs.  of  Tannin  afforded. 

Entire  bark  of  middle-sized  oak,  cut  in  spring 2!)  lbs. 

coppice  oak 32 

"  oak,  cut  in  autumn '.  .  .  .  21 

White  interior  cortical  luyers  of  oak  bark 72 

Bijrgins3  obtained  30  parts  of  tannin  from  the  bark  of  an  oak  felled  in  winter,  while  the  same 
weight  of  the  bark  of  an  oak  felled  in  spring  yielded  him  108  parts. 

Chemical  Characteristics. — Decoction  of  oak  bark  reddens  litmus,  and  be- 
comes dark  blue  or  purple  ((annate  of  iron)  on  the  addition  of»sesquichloride  of 
iron.  A  solution  of  gelatin  causes  a  precipitate  (tannate  of  gelatin)  with  it.  It 
is  somewhat  remarkable,  however,  that  a  solution  of  emetic  tartar  causes  no  pre- 
cipitate with  the  decoction.  [If  alcohol  be  added  to  the  decoction,  concentrated  to 
the  consistence  of  a  syrup,  it  causes  the  precipitation  of  pectin.  A  decoction,  ren- 
dered alkaline  by  a  fixed  alkali,  deposits  a  gelatinous  matter  (pectic  acid)  on  the 
addition  of  acetic  acid.     Braconnot.'] 

PHYSIOLOGICAL  Effects. — The  effects  of  oak  bark  are  similar  to  those  of  other 
vegetable  astringents  containing  tannic  acid,  and  have  been  already  described  (see 
vol.  i.,  p.  201). 

Isi.s. — The  principal  value  of  oak  bark  in  medicine  arises  from  its  astringent 
property.  Thus  we  employ  a  decoction  of  it  as  a  gargle  in  relaxed  conditions  of 
the  uvula,  and  in  chronic  inflammatory  affections  of  the  throat  ;4  as  a  wash  in 
flabby,  ill-conditioned,  or  bleeding  ulcers;  as  an  injection  in  leucorrhcea,  in  piles,  or 
in  prolapsus  of  the  uterus  or  rectum  ;  as  an  internal  astringent  in  old  diarrhoeas, 
in  the  last  stage  of  dysentery,  in  alvine  hemorrhages,  &c.  Poultices  made  of  pow- 
dered oak  bark  have  been  applied  with  benefit  to  mortified  parts.5  Mr.  Lizars8 
states  that  he  has  obtained  "  wonderful  success"  in  the  cure  of  reducible  hernije  by 
bathing  the  groin  (the  hernia  having  been  previously  reduced)  three  or  four  times 
daily  with  a  warm  inspissated  decoction  of  oak  bark,  and  then  applying  a  truss. 
The  practice,  however,  is  not  a  new  one.7 

The  inhalation  of  finely-powdered  oak  bark  is  said  to  have  proved  very  beneficial 
in  supposed  cases  of  pulmonary  consumption.8  I  have  already  noticed  (see  vol.  i., 
p.  175)  the  inspiration  of  impalpable  powders  of  other  astringents  as  a  remedy 
for  phthisis.  Counected  with  this,  the  popular  opinion  of  the  exemption  of  ope- 
rative tanners  from  phthisis  pulmonalis  deserves  to  be  mentioned.  Dr.  Dods,9  who 
lias  paid  sonic  attention  to  this  subject,  concludes,  that  the  popular  notion  is  cor- 
rect; ami  ho  ascribes  the  exemption  to  "  the  inhalation  of  that  peculiar  aroma,  or 
volatile  matter,  which  is  constantly  arising  from  tan-pits  during  the  process  of  tan- 
ning with  bark."  Hitherto,  however,  no  sufficient  evidence  has  been  advanced  to 
prove  that  tanners  are  exempt  from  the  disease. 

Asa  tonic,  oak  bark  has  been  employed  in  medicine,  but  it  is  much  inferior  to 
the  cinchona.  Bathe  made  of  a  decoction  of  this  substance  have  been  used  by  Dr. 
Ebcrle  in  the  interniittcnts  of  very  young  children  with  benefit;  and  Dr.  Fletcher 

1  Ann.  ,/■■  Chim.  et  de  Phys.  t.  1.  p.  381.  '  Elem.  of  Agricult.  Chem.  4th  edit,  p  83 

1  Pfaff,  Bf/it.  it.  Mat.  M,d.  lid.  ii.  S.  807.  4  Cullen,  Mat.  Med.  vol.  li.p.  45. 

'  Bnrton,  Collection  towards  a  Mat.  Med.  of  the  United  States. 
Mi, I  and  Surg.  Journal,  July  1899. 


in  Ploucquet'a  Liter atura  Medira,  t.  ii.  p.  297 
'  Eberle,  Truitisc  on  Mat.  Med.  2d  edit.  vol.  i.  p.  208.        »  Lond. 


p.  2G3.        »  Lond.  Med.  Gaz.  vol.  iii.  p. 479. 
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of  Virginia,  has  recommended  the  same  remedy  in  tabes  mesenterica.1     The  decoc- 
tion, powder,  and  extract,  have  been  taken  internally  in  interraittcnts,  but  t! 
very  apt  to  irritate  the  stomach.     Dr.  Cullen2  says,  that  both  by  itself,  and  joined 
with  chamomile  flowers,  he  has  prevented  the  paroxysms  of  inter  mitten  ta. 

Administration. — Dose  of  the  powder  from  half  a  drachm  to  one  or  two 
drachms. 

DECOCTUM  QUERCUS,  L.  E.  D. ;  Decoction  of  Oak  Bark.— (Oak  Bark,  bruised,  fc 
[|iss,Z>.J;  Water  [Distilled,  L.]  Oij  [Oiss.,  D.~\.  Boil  down  to  a  pint  and  strain ']— 
Used  as  a  local  astringent  for  various  purposes,  in  the  form  of  gargle,  injection  or 
lotion.  Administered  in  doses  of  f^ii  to  f3vi.  Sometimes  employed  as  a  batt 
especially  for  children. 


III.  QUERCUS  INFECTORIA,  Olivier.-THE  GALL,  OR 
DYER'S  OAK. 

Sex.  Syst.    Monoecia,  Polyandria. 

(Galla;   Tumor  ramuli  a  Cynipe ;   Gallre  tinctorincexcitatus,  L.— Galloe  ;   Excrescences,  E.—GMt  the 
•     excrescences  formed  by  Diplolepis  Gallae  tinctorium,  D.) 

History.— Hippocrates  employed  the  nutgall  (x>j*<,'s)  as  an  astringent,  both  in- 
ternally and  externally.3  Dibscorides4  describes  it  as  the  fruit  of  the  oak;  aud  the 
same  error  is  found  in  the  works  of  comparatively  recent  writers,  as  of  Pomet.5 

BOTANY.     Gen.  Char. — Vide  Quercus  pedunculata. 

Sp.  Char. — Leaves  ovate-oblong,  sinuate-dentate,  very  smooth,  deciduous.  Fruit 
sessile,  very  long.6 

Small  tree  or  shrub,  from  four  to  six  feet  high.  Stem  crooked.  Leaven  on  short 
petioles,  with  a  few  short  mucronate  teeth  on  each  side.  Acorn  two  or  three  times 
as  long  as  the  cupules. 

Hab.— Asia  Minor,  from  the  Bosphorus  to  Syria,  and  from  the  Archipelago  to 
the  frontiers  of  Persia. 

Formation  of  Galls.— The  term  gall  {galla)  is  applied  to  an  excrescence  or 

Fig.  285. 


Chinese  Galls,  or  Woo-pei-lsze. 

tumour  formed  on  any  part  of  a  vegetable,  in  consequence  of  the  puncture  of  an 

insect. 

/ 


1  F.l>erle,  op.  cit.  vol.  i.  pp.  2G7-*. 

3  Ed.  Fas.  pp.  609.  2(17.  Sec. 

*  Hist,  of  Drugs.  Engl,  translation,  1712. 


a  Mat.  Med.  v. I .  i.  p.  4-3. 

4  Lib   i    can.  146. 

e  Olivier,  Voy.  dins  V Empire  Oltom.  t.  ii    P ■•>*• 
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Tn  general,  the  insects  which  give  rise  to  galls  are  the  gall-flies,  constituting  the 
Oynips,  and  forming  the  tribe  GaUicolse  (Diphlolepariae,  Lat.)  of  the  order 
Uymenoptera.  But  sometimes  they  are  plant-lice,  or  Aphidii  of  the  order  Ilemip- 
tera.  Thus  the  very  astringent  Chinese  galls  called  Woopei-tze  (Fig.  285),  of 
which  I  have  elsewhere1  given  a  description,  are  produced,  as  the  late  Mr.  Double- 
daya  has  shown,  by  an  Aphidian. 

The  gall-flies  (Oynipt)  are  those  by  whose  puncture  the  officinal  galls  are  pro- 
duced, and  to  which,  therefore,  our  attention  must  be  principally  directed.  The 
females  of  these  insects  are  supplied  with  an  ovipositor,  called  by  Latreille  the 
lorer  (terebra),  channelled  with  lateral  teeth. — By  means  of  this  instrument  they 
are  enabled  to  perforate  the  foliaceous  or  cortical  parts  of  plants  for  the  purpose  of 
depositing  their  eggs,  along  with  an  acrid  liquor,  in  the  wound  thus  made.  The 
irritation  thereby  produced  gives  rise  to  an  influx  of  the  juices  of  the  plant  to  the 
wounded  part,  and  an  excrescence  is  formed,  which  is  termed  a  gall  (jjalla).  Here 
the  insect  usually  undergoes  its  transformations:  the  egg  produces  the  larva  (or 
maggot),  which  feeds  on  the  juices  of  the  plant,  and  is  changed  into  the  pupa. 
This  afterwards  becomes  the  perfect  insect  (imago),  and,  perforating  the  gall,  pro- 
duces a  small,  round  hole,  through  which  it  escapes  from  its  prison-house. 

The  external  form  and  appearance  of  galls  are  very  constant  when  formed  by  the 
same  insect,  on  the  same  part  of  the  same  plant;  but  the  galls  of  different  species 
of  vegetables,  and  of  different  parts  of  the  same  plants,  as  well  as  those  of  the 
same  vegetable  species,  produced  by  a  different  insect,  vary  considerably.  There  is 
reason  for  believing  that  the  form  and  appearance  of  the  gall  is  determined  more 
by  the  insect  than  by  the  plant;  for  we  sometimes  have  on  the  same  oak  two  kinds 
of  galls,  of  very  dissimilar  appearance,  produced  by  different,  insects. 

Oak  Galls. — Most,  if  not  all  plants,  but  especially  the  oaks,  are  liable  to  the 
production  of  galls.  The  oak  galls  vary  considerably  in  size,  shape,  texture,  and 
other  properties,  according  to  the  species  and  part  of  the  oak  in  which  they  grow, 
and  the  insect  by  whose  puncture  they  are  produced.  From  their  fancied  resem- 
blance to  nuts,  apples,  currants,  &c,  they  have  been  respectively  called,  nut-galls, 
apple-galls,  currant-galls,  grape-galls,  cherry-galls,  artichoke-galls.3 

The  largest  species  of  British  oak-galls  is  the  oak-apple  or  oak  sponge,  produced  by  Cynips 
Quercus  lerminalis.     They  are  astringent,  like  nutgalls. 

The  small  round  currant-galls  are  produced  by  C.  Q  pedunculi.  They  are  scattered  over  the 
rachis  of  the  amentum,  giving  it  the  appearance  of  a  bunch  of  currants. 

The  artirhoke-gall  or  oak-strobile  is  a  beautiful  foliose  gall,  produced  by  C.  Q.  gemma. 

Galls  of  various  species  are  produced  on  oak  leaves.  One  of  the  larger  sorts  is  red  and  suc- 
culent, and  has  been  called  the  cherry  gall.  A  smaller  one  is  called  by  Reaumur  the  currant- 
gall.  Mr.  Westwood  states  that  the  large  ones  (as  large  as  a  boy's  marble)  are  formed  by  C.  Q. 
folii. 

The  large  Mecca  or  F.ussorah  galls  *  sometimes  called  Dead-sea  apples,  mad-apples  (malainsana), 
or  apples  of  Sodom  (poma  sodomitica),  are  produced  on  the  Quercus  infecturia  by  a  species  of 
Cynipt  which  Mr.  Westwood  calls  C.  insana. 

A  very  irregular,  deeply-furrowed,  angular  gall  is  formed  on  the  capsule  of  the  Quercus 
pedunculata  by  the  Cymps  Quercus  cutycis.  This  is  the  acorn  gall.  It  is  sometimes  used  in  Ger- 
many by  dyers  as  a  substitute  for  nutgalls  under  the  name  of  Knoppern  or  Knobben.  These 
galls  appear  to  me  to  be  identical  with  some  which  I  have  received  from  M.  Guibourt  under 
the  name  of  gallon  de  Hongrie  ou  du  Piemont.  The  acorn,  with  its  capsule,  is  usually  attached 
to  it.  A  very  similar  shaped  gall,  attached  by  its  middle  to  a  young  branch,  is  frequently  found 
intermixed  :  this  M.  Guibourt  calls  the  liorned  gall  (galle  corniculee). 

Nutgalls. — The  nutgalls  (gallae  officinorum)  of  commerce  are  produced  by  the 
Oynipsgallx  tmctorim  on  the  Quercus  infectoria.  Ollivier5  says  that  this  insect 
lives  on  this  species  of  Quercus  only. 

On  the  sides  and  at  the  ends  of  the  branches  and  shoots  of  this  tree,  the  female 


■  il  Journal,  vol.  iii.  p.  394,  1814.  »  Ibid.  vol.  vii.  p.  310,  1848. 

-alls,  the  render  is  referred  tn  Reaumur's  article  on  this  subject   in  his 
ttrvtr  &  VHistoin  des  Indoles,  4to.  vol.  iii.  1737.  Also  to  Westwood's  Introduction  to  ths 

,  of  Insects.  3  vis.  Svo.  1838-40. 
t  of  this  gnll,  by  the  author,  in  the  Pharmaceutical  Journal,  vol.  viii   p  Hi 
Op.  cit. 
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makes  a  puncture  and  deposits  her  egg.     An  excrescence  is  soon  formed,  within 
■which  the  larva  is  developed,  which  is  changed  first  into   the  pupa  and  then  iuto 

Fig.  286. 


Mecca  or  Bussorah  Galls, 
a.  Branch,  bearing  a  gall.  6.  Section  of  a  gall. 

the  imago.  As  soon  as  the  perfect  insect  is  produced,  it  eats  its  way  out.  If  we 
examine  those  galls  from  which  the  animal  has  escaped,  we  observe  externally  a 
circular  hole,  of  about  a  line  in  diameter,  leading  to  a  canal  of  from  2J  to  3J  lines 
long,  which  passes  to  the  centre  of  the  gall.  But  in  those  galls  in  which  the  in- 
sect has  not  put  off  its  pupa  state,  we  find  neither  an  external  hole  nor  an  internal 
canal.  In  the  imperforated  gall,  the  part  sometimes  called  "the  kernel"  is  the 
cocoon  of  the  insect  in  the  pupa  state  (Kirby  and  Speuce).  Guibourt1 
that  in  the  immediate  envelop  of  the  central  cavity  of  the  gall  he  detected  starch 
grains,  and,  in  the  exterior  covering,  chlorophylle  and  volatile  oil.  Guibourt  has 
also  observed,  around  the  spherical  amylaceous  mass,  cells  serving  for  the  respira- 
tion of  the  inject. 

Bluish  black,  heavy,  not  yet  perforated.     Ph.     L. 

Those   galls  from  which    the   insect   has  escaped  are   commonly  larger,  lighter 
coloured,  and  less  astringent :  they  are  termed  white  galls. 

The  nutgalls  of  different  countries  vary  in  their  size,  shape,  weight,  and  quality 
of  surface. 

1.  Levant  Nutgalls  (Gallse  Levanticse). — These  are  the  ordinary  nutgalls  of  the 
shops.     They  are  in  general  about  the  size  of  a  nut,  somewhat  round,  tuberculated 
or  warty;  whence  they  were  formerly  called  spiny  or  prickly  galls  (galles  a  I 
gaUee   spinosa ),   to  distinguish   them  from  the  smooth  French  and  other  galls. 
They  are  imported  from  Syria  and  Turkey.    The  most  esteemed  Syriangall 
syricx)  are  the  produce  of  Mosul  on  the  Tigris:  these  are  the  Mosul  yalh 
momdicse).     The  Aleppo  gatts  (gattae  holeppmses)  usually  pass  for  Mosul  galk 
Tripoli  galls  {gallse  tripolitanae)  come  from  Tripoli  (also  called  Taraplus  or  Tan- 

1  Hist.  Nat.  des  Drogues  simples,  4me  edit.  t.  ii.  1849.   ' 
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bulus,  whence  the  corrupt  name  of  "  Tarablous  galls"),  and  are  inferior  to  the 
Aleppo  galls.  The  Turkey  galls  (gallee  turcicse)  usually  come  from  Constantinople 
or  Smyrna.  Smyrna  galls  (yallee  myrnenses)  are  not  so  heavy,  are  lighter 
coloured,  and  contain  a  larger  admixture  of  white  galls  than  those  brought  from 
Aleppo.  The  galls  brought  from  Bombay  (East  India  galls)  are  probably  the 
produce  of  Persia  or  neighbouring  parts.1 

In  commerce,  three  kinds  of  Levant  galls  are  distinguished,  viz.,  black  or  blue, 
green,  and  white ;  but  there  is  no  essential  distinction  between  the  first  two. 

a.  Black  or  blue  nutgalls  (gallas  nigrse  seu  cserulese)  ;  green  nutgolls  (gallse 
i ■// -ides'). — These  are  gathered  before  the  insect  has  escaped,  and  are  called  by  the 
natives  yerli.  They  vary  from  the  size  of  a  pea  to  that  of  a  hazel-nut,  and  have  a 
grayish  colour.  The  smallest  have  a  blackish-blue  tint,  and  are  distinguished  by 
the  name  of  black  or  blue  galls}  while  the  larger  and  greener  varieties  are  called 
green  gall*.  Externally  they  are  frequently  tuberculated,  but  the  surface  of 
the  tubercles  and  of  the  intervening  spaces  is  usually  smooth.  Their  texture  is 
compact,  but  fragile.    They  have  no  odour,  but  a  styptic  and  powerfully  astringent 

taste 

0.  White  nails  (gallse  albse). — These  are  for  the  most  part  gathered  after  the 
has  escaped,  and  hence  they  are  perforated  with  a  circular  hole.  They  are 
larger,  lighter  coloured  (being  yellowish  or  whitish),  less  compact,  less  heavy,  and 
less  astringent.     They  are  of  inferior  value. 

y.  The  marmorine  nutgaUs  (galles  tnarmorines,  Guibourt)  of  the  French  writers 
are  a  sort  of  Levant  gall  about  the  size  of  the  black  or  blue  galls,  but  without 
tubercles  or  warts.  The  surface,  however,  is  dull  and  roughish,  something  like 
orange  berries.  Their  shape  is  round,  with  sometimes  a  little  elongation  where  the 
peduncle  is  attached. 

8.  Small  Aleppo  nutgalls. — Occasionally  there  is  imported  from  Aleppo  a  small 
sort  of  nutgall,  called  the  coriander  gall. 

Somewhat  larger  than  these  is  another  sort  of  small  Aleppo  gall,  called  the  small 
crowned  Aleppo  galls  (gallse  haleppenses  corona tae).  They  are  about  the  size  of  a 
pea,  or  a  little  larger,  and  crowned  superiorly  by  a  circle  of  points  or  tubercles  like" 
the  fruit  of  the  myrtle  or  Eugenia.  Although  very  small,  they  are  often  perfo- 
rated by  a  large  hole,  so  that  they  must  have  attained  their  maximum  size ;  and, 
therefore,  are  a  distinct  sort  from  the  usual  Aleppo  kind. 

Somewhat  larger  than  these,  and  having  a  speckled  surface,  is  a  sort  which  I 
have  received  under  the  name  of  Turkish  diamonds. 

'2.  En  nipt  an  Nutgalls. — Various  sorts  of  nutgalls  are  produced  in  Europe. 
The  Istria  nutgalls  are  intermediate  in  size  between  the  usual  Levant  galls  and  the 
small  Aleppo  sort.  They  are  somewhat  turbinate  or  pear-shaped,  wrinkled,  and 
usually  have  a  short  peduncle.  The  Mored  nutgalls  are  about  the  size  of  the  pre- 
ceding. French  nutgalls  are  spherical,  very  light,  usually  very  smooth  or  even 
polished,  but  sometimes  very  slightly  wrinkled.  Hungarian,  Italian,  Bohemian, 
&o.  nutgalls  are  but  little  known  in  England. 

COMPOSITION. — Nutgalls  were  analyzed  by  Sir  H.  Davy,2  who  obtained  the  fol- 
lowing results : — 

(  Tannin 26  0 

Matter  nlnble  in  water  =  37;  viz.    )  ?,alU?  a("i(l'  Y'th.a  little  extractive    .  .  .........  \  .'  .'  6.2 

\  JVl  iioil:i«re  and  matters  rendered  insoluble  by  evaporation    .   .  2.4 

(  Carbonate  of  lime  und  saline  matter    .   .   .  ". 2  4 

Hatter  insoluble  in  water  (lignin) [  gg'g 

Good  Aleppo  nutgalls jqq  q 

Pelouze8  found  in  100  parts  of  nutgalls  the  following  constituents:  tannic  acid 
40.0,  gallic  acid  3.5,  eUagic  arid  and  insoluble  matter  50,  extractive  colourinn 
matter  li..r)  =  100.0. 


'  *'"'   l'"'nn.  vol.  i.  p.  1 1...  »  PA,7.  Trans,  for  1S30. 

I/or    </.  Chunie  it  dt  Physique,  t.  liv.p.  337. 
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1.  Tannic  Acid  (see  p.  32fi). 

2.  Gallic  Acin  (see  p.  326). 

3.  Ellagic  or  Bezoahdic  Acid   [Jlcidum  Ellagicum   vel   Bezoardicum),  C,4H20',3HO.— Dis- 
covered by  Braconnot,  who  called  it  ellagic  acid,  from   the  French  word  ^ullc  spell  bad 

It  is  probably  produced  by  the  slow  decomposition  of  the  tannin  contained   in  the  nutj 
is  a  yellowish  gray  insipid   powder,  scarcely  soluble  in  cold  water,  a  little  more  so  in 
but  insoluble  in  ether.     Like  the  tannic  and  gallic  acids  it  forms  a  bluish  black  precipitate  Willi 
the  persalts  of  iron.     Hot  nitric  acid,  according  to  Braconnot,  gives  it  a  blood-red  colour.    The 
acid  has  recently  acquired  additional  interest  in  consequence  of  the  discovery  by  Mr    I 
Taylor1  (subsequently  confirmed  by  Merklein  and  Wiihler2)  that  the  Oriental  Bezoar  is 
lagic  acid  calculus  formed  in  the  intestines  of  animals   (usually  a  species  of  wild  goal 
by  the  Persians  Pasen),  which  feed  on  vegetable  substances  containing  tannin,  from  which  the 
ellagic  acid  is  produced.     Ellagic  acid,  therefore,  must  be  regarded  as  identical  with  kzoarint 
(Bezoarstoff  of  John). 

Chemical  Characteristics. — Infusion  of  nutgalls  reddens  litmus  paper,  forms 
an  inky  compound  (tanno-gallatc  of  iron)  on  the  addition  of  a  sesquisalt  of  iron, 
and  a  yellowish  white  precipitate  {[tannate  of  gelatin)  with  a  solution  of  gelatin. 
If  a  piece  of  skin,  depilated  by  lime,  be  immersed  in  the  infusion,  and  a£ 
with  it  from  time  to  time,  all  the  tannic  acid  is  absorbed,  the  filtered  liquor  striking 
a  blue  colour  (gallate  of  iron)  with  the  sesquisalts  of  iron,  but  giving  no  precipitate 
with  a  solution  of  gelatin.  Infusion  of  galls  forms  precipitates  (metallic  tai 
or  tanno-gallates)  in  many  metallic  solutions;  it  also  produces  a  precipitate  (a  tan- 
nate) in  aqueous  solutions  of  the  vegetable  alkaloids. 

Table  of  Metallic  Precipitates  by  a  Strong  Infusion  of  Galls.' 


Metal. 


Manganese 
Iron  .... 
Iron  .... 
Zinc  .... 
Tin  .... 
Tin  .... 
Cadmium  . 
Copper  .  . 
Copper  .  . 
Lead  .... 
Antimony  . 
Bismuth  .  . 
Cobalt  .  .  . 


Solution  employed. 


Precipitate  according  to' 


Brande. 


Neutral  protochloride Dirty  yellow 

Neutral  protosulpliate Purple  tint 

Persulphate Black 

Chloride Dirty  yellow 

Acid  protochloride Straw-yellow    .  .  .  . 

Acid  perchloride Fuwn-yctlow    .  .  .  . 

Chloride (?) 

Protochloride JYellow-brown  .  .  .  . 

Nitrate Green 

Nitrate Dingy  yellow    .  .   .  . 

Emetic  tartar Straw- yellow    .  .  .  . 

Tartrate  of  bismuth  and  potassa  .  .  i  Yellow-and  copious  . 
Chloride 0     ■ 


Dumas. 


0 

(I 

Blue-black. 

0 

Yellowish. 

Yellowish. 

0 


Gray. 
White. 
White. 
Orange. 

Yellow-white. 


Physiological  Effects. — As  nutgalls  contain  a  larger  portion  of  tannic  acid 
than  any  other  known  vegetable  production,  they  possess  in  the  highest  degree  the 
properties  of  an  astringent  (see  vol.  i.  pp.  200  and  243). 

Uses. — The  following  are  the  principal  uses  of  nutgalls : — 

1.  As  a  tonic  in  intermittent*. — Notwithstanding  Poupart's  favourable  report  of 
the  use  of  galls  in  these  cases,  they  scarcely  deserve  notice,  as  we  have  in  arsenic, 
cinchona,  and  sulphate  of  quinia,  much  more  effective  and  certain  febrifuges. 

2.  As  an  astringent  in  hemorrhages,  especially  passive  alvine  hemorrhages. 

3.  In.  chronic  mucous  discharges,  as  old  diarrhoeas. 

4.  As  a  chemical  antidote  (see  vol.  i.,  p.  198). — Nutgalls  may  be  given  in  poison- 
ing by  ipecacuanha,  emetina,  the  organic  alkalies  generally,  and  those  vegetable 
productions  whose  activity  depends  on  an  organic  alkali;  as  opium,  white  hellebore, 
colchicum,  nux  vomica,  &e.  Their  efficacy  arises  from  the  tannic  acid,  which 
combines  with  the  vegetable  alkali  to  form  a  tannate  possessing  less  activity  than 
the  other  salts  of  these  bases;   perhaps  because  of  its  slight  solubility.     Nutgalls 

1  Lond.  and  Edinb.  Philotoph.  Magazine  for  May  1844,  and  also  for  January  1846;  and  Catalogue  oj 
the  Museum  of  the  Royal  College  oj  Surgeons,  published  in  July  1643. 
1  Ann.  der  Chun.  u.  Pharm.  J5d.  lv.  3.  J29,  lsl.3. 

3  Brande's  Manual  of  Chemistry.  IS48. 

4  Diaerepanciea  arise  from  the  strength  of  the  solution?  as  well  as  from  their  acid  or  basic  character*,, 
so  that  neutral  solutions  should  as  far  as  possible  be  used. 
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are  recommended  as  an  antidote  in  cases  of  poisoning  by  emetic  tartar,  but  I  very 
much  doubt  their  efficacy  (see  vol.  i.  p.  670). 

5.  A*  a  topical  astringent. — Nutgalls  are  applicable  in  any  cases  requiring  the 
topical  use  of  a  powerful  vegetable  astringent.  Thus,  in  the  form  of  gargle,  in  re- 
luxation  of  the  uvula;  as  an  injection,  in  gleet  and  leucorrhoea;  as  a  wash,  in 
flabby  ulcers,  with  profuse  discharge;  prolapsus  ani  seu  vayinse ;  in  the  form  of 
ointment,  in  piles,  &c. 

Administration. — The  dose  of  the  powder  is  from  ten  to  twenty  grains.  Nut- 
galls  are  also  used  in  the  form  of  infusion  and  tincture. 

Roasted  nutgalls  (yallae  torrefactee)  are  used  in  the  manufacture  of  copying- ink 
(sec  p.  329). 

Resides  the  following  officinal  formulas  for  the  use  of  galls,  others  have  been 
published  by  Mouchon.1 

1.  INFUSUM  GALLE ;  Infusion  of  Galls. — Prepared  by  digesting  3iv  of  coarsely 
powdered  nutgalls  in  f^vj  of  boiling  water. — Employed  as  a  chemical  antidote 
and  as  a  reagent  or  test  (see  ante,  p.  324).  The  dose  is  from  f|ss  to  f^ij ;  or, 
in  cases  of  poisoning  by  the  vegetable  alkalies,  f^iv. 

2,  TINCTURA  GAIM.L.D.  [U.S.];  Tinctura  Gallarum,E.;  Tincture  of  Galls.— 
(Galls,  bruised,  ^v;  Proof  Spirit  Oij.  Macerate  for  seven  [fourteen,  Z>.]  days,  and 
filter.  [Galls,  bruised,  ^iv;  Diluted  Alcohol  Oij.  Macerate  for  fourteen  days,  and 
filter,  U.  #.]  "  This  tincture  may  be  prepared  either  by  digestion  or  percolation, 
as  directed  for  tincture  of  capsicum,"  E.) — A  powerful  astringent.  Dose  from 
fjss  to  fjij.  Dilated  with  water,  it  forms  a  very  useful  and  convenient  astringent 
gargle  and  wash.  Its  principal  use  is  as  a  chemical  test,  especially  for  the  persalts 
of  iron,  gelatin,  and  the  vegetable  alkaloids.  After  it  has  been  kept  for  some  time 
its  tannic  acid  becomes  converted  into  gallic  acid,  and  it  then  ceases  to  occasion 
precipitates  in  solutions  of  gelatin  and  of  the  vegetable  alkaloids. 

8.  ONGUENTUM  GAIM,  D.  [U.  S.]  ;  Ointment  of  Cafe.— (Galls,  in  very  fine  pow- 
der, 3j  ;  Ointment  of  White  Wax  3vij.  Mix  them.)— [Galls,  in  powder,  §j ;  Lard 
fvij.  Mix  them,  U.  &] — Astringent.  Mixed  with  zinc  ointment  it  is  applied  to 
piles  alter  the  inflammatory  stage  is  passed.  The  above  is  Dr.  Cullen's  formula;  but 
Mr.  15.  Bell"  recommends  an  ointment  composed  of  equal  parts  of  powdered  galls 
and  hog's  lard  or  butter,  in  external  hemorrhoidal  swellings.  [A  smoother  oint- 
ment, and  one  which  leaves  no  gritty,  rough  deposit  on  irritable  surfaces,  is  pre- 
pared by  adding  3j  of  Aqueous  Extract  of  Galls  to  gj  of  Simple  Ointment.— Ed.] 

4.  DWGUENTDM  GALLE  COMPOSITE,  L. ;  Uhgpentum  GaUte  et  Opii,  E. ;  Com- 
pound  Ointment  of  GaUs. — (Galls,  in  line  powder,  3vj  ;  Opium,  powdered,  3iss; 
Lard  gvj.  Mix.— The  Edinburgh  College  orders  of  Galls,  in  fine  powder,  3 ij ; 
Opium,  in  powder,  3 j  j  Axunge  gj.)— An  excellent  astringent  application  to 
blind  piies  (/'.  c.  piles  without  hemorrhage)  and  prolapsus  ani.  The  opium 
diminishes  the  pain  which  the  galls  might  otherwise  occasion,  where  the  hemor- 
rhoidal tumours  are  very  sensible.  From  3ss  to  3i  of  camphor  is  frequently  added 
to  this  ointment. 

5.  ACIMJM  TANNICUI,  L. D.  [U.S.];  Acidum  Quercitannicum ;  Tannic  Acid: 
in  the  impure  state  called  Tannin,  the  Tanning  Principle,  or  Materia  Sci/tode- 
phica  (axvro8f^ix6s,  belonging  to  curriers).— Extracted  from  nutgalls  by  ether  in  the 
percolation  or  displacement  apparatus.'  The  ether  employed  is  that  of  commerce 
(which  contains  about  10  per  cent,  of  water).  The  tannic  acid  at  first  dissolves  in 
the  ether,  but  is  afterwards  precipitated,  in  the  form  of  a  thick  syrup,  by  the  water 
oontained  in  the  ether.  The  syrupy  layer  is  to  be  repeatedly  washed  with  pure 
ether,  and  afterwards  evaporated  in  vacuo,  or  at  a  temperature  not  exceeding  212° 
F.     The  residue  is  almost  pure  tannic  acid. 

Vilit.  13  Avril,  mr.  q  svst.  ofSurserv 

*  PelOOie,  Ann.  de  C/tim.  et  de  Physique,  t.  liv. 
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Galls,  in  tolerably  fine  powder,  ^viij:  Sulphuric  EilierOiij;   Distilled  Water  ^ v.     1 
rate  the  water  ami  eiher   by  agitation,  and   pour   the    resulting   solution,  in   succi 
upon  the  galls,  previously  introduced  into  a  glass  or  porcelain    percolator.     The   liqui 
accumulates  in  the  lower  bottle  will  consist  of  two  distinct  strata,  the  heavier  of  win 
be  separated  and  evaporated  to  dryness,  finally  applying  an  oven  beat,  which,  ho 
not  exceed  212°.     From  the  lighter  liquid  the  ether  may  be  removed  by  distilling  it  by  meant 
of  a  water-bath,  and  with  the  aid  of  a  Liebig's  condenser. — D. 

Tannic  acid  is  a  spongy,  brilliant,  light,  odourless  white,  or  commonly  yelli 
solid.  It  dissolves  in  water,  alcohol,  and  ether ;  but  less  so  in  ether  than  in  al- 
cohol. In  the  solid  state  it  is  unalterable  in  the  air;  but,  dissolved  iu  water  il 
absorbs  oxygen,  and  is  transformed  into  carbonic  acid,  which  escapes,  and  gallic 
acid,  which  remains  in  solution  :  hence  it  should  be  dissolved  only  at  the  time  we 
are  about  to  use  it. 

The  following  are  the  characteristics  of  this   substance:    It  has  an  intensely 
astringent  taste,  and  produces,  with  a  solution  of  gelatin,  a  white  precipitate 
nate  ofyelatin)  ;  with  a  solution  of  a  sesquisalt  of  iron,  a  deep  blue  compound 
nafr  of  iron  :  see  vol.  i.  p.  711)  ;  and  with  solutions  of  the  vegetable  alkalies,  white 
precipitates   (tannates)   slightly  soluble  in  water,  but  very  soluble  in  acetic  acid. 
The  mineral  acids  also  cause  precipitates  with  concentrated  solutions  of  tannii 
as  do  the  alkalies  and  their  carbonates.     Gelatinous  alumina  rapidly  absorbs  tan- 
nic acid  from  its  solution,  and  forms  an  insoluble  compound  with  it. 

Almost  colourless;  its  solution  in  water  is  strongly  astringent;  with  a  solution  of  isinglass  it 
produces  a  white  precipitate.  In  other  respects  it  agrees  with  the  characters  assigned  to  gallic 
acid.     Ph.  Loud. 

Tannic  acid  is  composed  of  C18H8012  =  ClsH509,3HO;  consequently  its  equiva- 
lent or  atomic  weight  is  212.     Its  symbol  is  Tan,3HO  •  or  Qt,3HO. 

Tannic  acid  is  employed  in  medicine,  in  chemistry,  and  in  the  arts. 

Considered  as  a  medicine,  tannic  acid  is  a  powerful  agent  of  the  astringent  class. 
As  a  topical  remedy  it  is  probably  the  most  powerful  of  all  vegetable  astringents 
or  styptics.  Its  chemical  action  on  fibrine,  albumen,  and  gelatin  explains  this.  It 
is  the  active  principle  of  a  very  large  proportion  of  vegetable  astringents  (see  vol.  i., 
pp.  200  and  243).  Given  to  a  dog  in  doses  of  from  7^  grains  to  about  93  grains, 
it  did  not  affect  the  health  of  the  animal  :  it  caused  constipation,  but  its  appetite 
remained  the  same.  The  urine  gradually  became  darker  coloured  and  opake,  and 
was  found  to  contain  both  gallic  and  pyrogallic  acids  and  humus-like  substances. 
The  tannic  acid  had  become  converted  into  these  bodies  in  its  passage  through  the 
animal  system.1  The  gallic  acid  was  detected  by  the  blackish  blue  precipitate 
produced  by  the  persalts  of  iron,  and  by  no  precipitate  being  produced  with  gelatin. 
Pyrogallic  acid  was  detected  by  the  bluish  black  precipitate  produced  by  the  proto- 
salts  of  iron.  On  the  human  subject  tannic  acid  also  operates  as  a  constipating 
agent  when  given  in  a  sufficient  dose  and  frequently  repeated.  Cavarra2  states  that 
1\  grains  taken  three  days  successively  produced  this  effect  on  himself.  There- 
mote  effects  of  tannic  acid  are  not  so  obvious,  but  they  appear  to  be  astringent, 
though  in  a  much  feebler  degree.  As  the  tannic  acid  becomes  changed  into  gallic 
acid  in  its  passage  through  the  system,  it  is  probably  the  latter  agent  which  ope- 
rates on  remote  parts  as  an  astringent  when  tannic  acid  is  administered.  If  this 
opinion  be  correct,  tannic  acid  would  act,  as  Dr.  Garrod3  has  suggested,  less  power- 
fully as  a  remote  astringent  than  an  equal  weight  of  gallic  acid.  But,  as  a  topical 
astringent,  tannic  is  far  more  powerful  than  gallic  acid ;  because  its  chemical  reac- 
tion on  albumen,  gelatin,  and  fibrine  is  more  energetic. 

Tannic  acid  is  used  as  an  astringent  chiefly  in  hemorrhages  and  profuse  secre- 
tions ;  and  also  to  constringe  relaxed  fibres.  In  hemorrhages,  it  has  been  used  both 
topically,  as  a  styptic  (in  bleeding  gums,  piles,  and  uterine  hemorrhage),  and  re- 
motely, as  an  astringent  (in  hemorrhage  from  the  lungs,  stomach,  bowels,  ki 

1  Woliler  and  Frericlis.  Chemical  Gazette,  vol.  vi.  p.  231,  1848. 

a  Cavarra,  Land.  Med.  Gaz.  vol.  ix.  p.  171,  ls37.  3  Lancet,  Dec.  30, 1&48. 
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and  uterus).  In  chronic  fluxes  it  has  likewise  been  employed  both  as  a  topical  and 
u  remote  remedy,  topically  in  gonorrhoea,  gleet,  leucorrhoea,  and  ophthalmia;  re- 
motely in  pulmonary  catarrh,  diarrhoea,  dysentery,  leucorrhoea,  gonorrhoea,  and 
cv-tinhoea.  To  restrain  the  phthisical  sweatiug  it  has  been  recommended  by  Charvet 
Mid  others,  and  Giadorow1  states  that,  given  in  combination  with  opium,  he  cured 
(?)  two  cases  of  diabetes  by  it.  To  constringe  fibres,  it  is  applied  to  spongy  gums 
and  prolapsed  bowel.  As  an  application  to  sores,  it  has  been  employed  by  Ricord 
in  chancres,  and  by  Mr.  Druitt3  in  sore  nipples.  Dr.  Scott  Alison3  has  recently 
recommended  its  use  in  various  other  cases  :  as  a  tonic  or  peptic  in  dyspepsia;  as 
an  "  histogenetio"  to  promote  the  genesis  and  improve  the  quality  of  the  blood,  in 
rickets,  &c.;  as  a  nervine  in  nervous  debility  and  languor;  and  to  arrest  or  retard 
the  growth  of  heterologous  formations  (tubercle,  malignant  disease,  &c).  It  has 
likewise  been  given  as  an  antidote  to  check  excessive  vomiting  from  ipecacuanha  or 
emetina. — Tannic  acid  may  be  administered  in  doses  of  from  3  to  10  or  more 
grains,  in  powder,  pill,  or  solution.  When  we  employ  it  as  a  remote  agent,  the 
pill-form  seems  to  be  the  most  appropriate  mode  of  exhibition. — As  a  lotion  or 
injection,  it  may  be  used  in  the  form  of  aqueous  solution  containing  from  4  to  6  or 
more  grains  in  the  fluidounce.     It  has  also  been  employed  in  the  form  of  ointment 

composed  of  5'ij  of  the  acid  dissolved  in  f3ij  of  distilled  water  and  mixed  with  ^xij 

of  lard. 

In  chemistry,  tannic  acid  is  employed  as  a  reagent  or  test.     Its  solution  should 

be  fresh  made  when  used. 

In  the  arts  it  serves  various  useful  purposes.     It  is  the  active  principle  of  the 

tanning  substances.     In  the  manufacture  of  white  wines  it  is  used  to  coagulate  the 

substance  called  glaladine,  which  is  apt  to  excite  the  viscous  fermentation  in  these 

wines. 

C.  ACIDll  GALLICUM,  L.  D.  [U.  S.]  ;  Gallic  Acid— It  is  usually  prepared  by  ex- 
posing for  a  long  time  an  infusion  of  nutgalls  to  the  air ;  removing  now  and  then 
a  mouldy  skin  which  forms  on  the  surface  of  the  liquid.  A  sediment  of  impure 
gallic  acid  is  obtained,  which  requires  to  be  purified  by  solution  in  boiling  water, 
decolorized  by  animal  charcoal,  and  crystallized. 

In  this  process  the  tannic  acid  of  the  nutgalls  absorbs  atmospheric  oxygen,  and 
is  converted  into  gallic  acid,  carbonic  acid,  and  water. 


C'H'O" 

+ 

O* 

=      SfCWO') 

+      4CO'      +      2HO 

Hydra  ted 

Gallic  acid. 

Carbonic         Water. 

tannic  acid. 

acid. 

This  process  is  favoured  by  the  presence  of  a  nitrogenized  matter  which  acts  as  a 
ferment;  and  the  decomposition  is  termed  the  gallic  fermentation.  The  mouldy 
skin  which  forms  on  the  surface  is  called  mycodevma,  and  resembles  mother  of 
vinegar  (see  ante,  p.  85). 

powder,  lb.  j ;  Distilled   Water,  as  much  as  may  be  necessary.     Having 

placed  ill'-  galls  pi  a  porcelain  dish,  pnnr  on  as  much  water  as  will  convert  them  into  a  thick 

and  keep  them  in  this  moistened  condition  for  six  weeks,  at  a  temperature  of  between 

(ii)°  and  70°,  adding  water  from  time  to  time,  so  as  to  supply  what  is  lost  by  evaporation.    Let 

idue  br  boiled  for  twenty  minutes,  with  forty-five  ounces  of  water,  and  then  placed  on 

filter.      The  filtered  solution,  on  cooling,  will  afford  a  copious  precipitate.     Let  this  be 

on  a  calico  filter,  then  subjected  to  strong  expression,  after  bavins;  been  first  enveloped 

in  blotting  paper,  ami  again  dissolved  in  ten  ounces  of  boiling  water.     When,  upon  ceasing  to 

apply  heat,  the  solution  has  cooled  down  to  80°,  pour  it  off'  from  the  crystals  which  have  formed, 

and,   having   washed    these   with   three  ounces  of  ice-cold   water,  dry  them — first  in  blotting 

and  finally  by  a  steam  or  water  heat. 

liy  boiling  the  undissolved  portion  of  the  galls  with  forty-five  additional   ounces  of  water. 

Altering  into  a  capsule  containing  the  liquor  decanted  from  the  crystals  formed  in  the  preceding 

evaporating  down  to  the  balk  of  ten  ounces,  and  cooling  to  80°,  an  additional  quantity 

lized  acid  will  be  obtained. 


di  ISidieina,  quoted  by  Dr.  Dunglison,  in  his  New  Remedies,  5th  edit.  1846 
5  i'rorineial  M,d.  Journal,  Oct.  'J,  1-11.  »  London  Journal  of  Medicine,  1850. 
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Or:  Galls  lb.  j;  Oil  of  Vitriol  of  commerce  f^xxvj  ;  Water  Ov.  ^xiv.     Steep  the  galls  for 
twenty-four  hours  in  one  pint  of  the  water,  then  transfer  them   to  a   glass  or  pi 
lator,  and  pour  on  a  pint  and  a  half  of  the  water   in  successive  portions.     Dilute  five  ounces 
of  the  oil  of  vitriol  with  an  equal  bulk  of  water,  and,  when  the  mixture  has  i 
to  the  infusion  obtained  by  percolation,  stirring  well,  so  as   to   bring  them  into  perfect 
Let  the  viscid  precipitate  which  forms  be  separated  by  a  filter,  and  to  the  solution  whicl 
through,  add  five  ounces  more  of  the  oil  of  vitriol,  which  will  yield  an  additional  pre 
This  being  added  to  that  previously  obtained,  let  both  be  enveloped  in  calico,  and   sti 
to  powerful  pressure.     Dissolve  the  residue  in  the  rest  of  the   oil  of  vitriol,  this  latter  being 
first  diluted  with  what  remains  of  the  water;  boil  the  solution  for  twenty  minutes,  then  allow 
it  to  cool,  and  set  it  by  for  a  week.     Let   the   deposit  which    has  formed   at   the  end  of  this 
period  be  pressed,  dried,  and  then  dissolved  in  three  times  its  weight  of  boiling  water,  clear- 
ing the  solution,  if  necessary,  by  filtration,  and,  when  it  has  cooled  down  to  SO0,  decant  the 
liquid  from  the  crystalline  sediment  which  has  formed,  and  wash  the  latter  with  three 
of  ice  cold  water.     Finally,  let  it  be  transferred  to  blotting  paper,  and,  when  deprived  by  this 
of  adhering  liquid,  let  it  be  dried  perfectly,  at  a  temperature  not  exceeding  212°. 

The  gallic  acid  obtained  by  either  of  the  preceding  processes  may  be  rendered  nearly 
white  by  dissolving  it  in  twenty  times  its  weight  of  boiling  distilled  water,  and  causing  the 
solution  to  traverse  a  stratum  of  prepared  animal  charcoal  spread  upon  a  calico  filter.  When 
the  liquid  passes  through  colourless,  it  should  be  evaporated  to  one-sixth  of  its  volume,  and 
then  suffered  to  cool,  in  order  to  the  separation  of  the  crystallized  acid. — D. 

Pure  gallic  acid  is  a  colourless,  crystallizable  acid,  with  an  acidulous  and  styptic 
taste.  It  is  soluble  in  water,  alcohol,  and  slightly  so  in  ether.  It  produces  a  deep 
blue  colour  with  the  salts  of  the  sesquioxide  of  iron,  in  which  circumstance  it  agrees 
with  tannic  acid,  but  it  differs  from  the  latter  acid  in  not  precipitating  gelatin  or 
the  salts  of  the  alkaloids.  To  detect  gallic  acid  mixed  with  tannic  acid,  the  latter 
is  to  be  previously  removed  from  its  solution  by  immersing  in  it  a  piece  of  skin 
depilated  by  lime.  The  tannic  acid  is  absorbed.  The  gallic  acid  may  then  be  de- 
tected by  the  salts  of  the  sesquioxide  of  iron. 

Colourless;  destroyed  by  fire.  Soluble  both  in  water  and  in  rectified  spirit.  It  strikes  a 
bluish  black  colour  with  solutions  of  the  sesquioxide  of  iron;  but  produces  no  precipitate  with 
a  solution  of  isinglass.     Ph.  Loud. 

It  does  not  occasion  any  precipitate  with  the  salts  of  the  protoxide  of  iron.  By 
this  it  is  distinguished  from  pyrogallic  acid. 

Gallic  acid  consists  of  C7H3Os ;  hence  its  equivalent  or  atomic  weight  is  85. 
When  heated  db  410°  or  420°  F.,  it  gives  out  carbonic  acid,  and  is  resolved  into 
pyrogallic  acid  (C6H303).  If  this  acid  is  heated  to  480°  F.,  it  gives  out  water  and 
becomes  metagaUic  acid  (C12H303). 

Gallic  acid  is  employed  in  medicine  as  an  astringent ;  but  as  a  topical  agent  it  is 
greatly  inferior  to  tannic  acid.  Unlike  the  latter  acid  it  causes  precipitates  neither 
in  gelatinous  nor  in  albuminous  solutions  :  and  a  piece  of  skin  docs  not  absorb 
gallic  acid  from  its  aqueous  solution,  as  it  does  tannic  acid  from  its  solution.  Its 
chemical  action  on  the  constituents  of  the- animal  tissues  is  thus  much  weaker  than 
that  of  tannic  acid.  No  obvious  effects  result  from  the  introduction  of  a  few  grains 
into  the  stomach.  Twenty-four  grains  have  produced  a  sweetish  taste  and  a  slight 
feeling  of  internal  heat ;  but  no  other  effect 1  It  has  been  administered  in  doses 
of  from  fifteen  to  thirty  grains  against  the  Taenia  Solium,  but  without  any  benefit. 
For  the  reasons  already  stated  (see  ante,  p.  326)  it  is  probable  that,  in  equal  doses, 
it  is  more  powerful,  as  a  remote  astringent,  than  tannic  acid.  Dr.  Todd3  says 
that  in  all  cases  of  hemorrhage,  whether  haemoptysis,  haematemesis,  haeinaturia, 
or  any  other  form  dependent  on  hemorrhagic  tendency,  he  considers  it  to  be  the 
best  styptic  we  possess.  The  dose  of  it  is  from  three  to  ten  grains  or  more  three 
or  four  times  a  day.  It  may  be  used  in  the  same  forms  as  tannic  acid  (see  ante, 
p.  326). 

7.  ACIDD1  PYROGALLICDI;  Pyrogallic  Acid.— At  a  temperature  of  from  410°  to  420°  F., 
gallic  acid  is  converted  into  pyrogallic  acid  and  carbonic  acid. 

1  Chevallier.  Did.  des  Drogues,  t.  i.  p.  93,  Paris,  1827. 

a  London  Medical  Gazette,  N.  S.  vol.  viii.  p.  101.  January  19,  1849. 
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Hydrous  gallic  acid.  Pyrogallic  acid.  Carbonic  acid. 

Pyrogallic  acid  is  a  crystalli/.able  volatile  acid.  It  is  more  soluble  in  water  than  gallic  acid.  It 
produces  a  very  intense  blue  colour  with  the  salts  of  the  protoxide  of  iron,  and  by  exposure  to 
the  ;iir  it  absorbs  oxygen,  and  is  converted  into  a  dark  brown  substance,  which  is  insoluble  in 
water  and  alcohol. 

Pyrogallic:  acid,  in  an  impure  form,  is  employed  in  the  preparation  of  a  hair  dye  and  of  copy- 
ing ink.  By  the  dry  distillation  of  galls,  it  is  obtained  partly  in  the  form  of  a  sublimate,  partly 
in  the  fluid  form.  The  sublimate  and  fluid  are  to  be  dissolved  in  distilled  water,  the  solution 
deodorized  by  animal  charcoal,  concentrated  by  evaporation,  and  then  mixed  with  spirit  of  wine 
and  some  agreeable  volatile  oil.  The  resulting  compound  is  a  hair-dye,  which  stains  the  hair 
dark  brown;  and  the  tint  is  not  removed  by  sweat  or  moisture.  It  must  be  cautiously  applied, 
as  it  stains  the  hands.1  Roasted  nutgalls  are  used  in  the  manufacture  of  copying  ink  on  account 
of  the  dark  colour  which  the  pyrogallic  acid  produces  with  the  sulphate  of  the  protoxide  of 
iron. 

[Quercus  Tinctoria,  Bartram.— Black  or  Dyer's  Oak. 

Sex.  Syst.  Moncecia,  Polyandria.  \ 

Gen.  Char See  ante,  p.  318. 

Sp.  Char.— The  leaves  are  obovate  or  oblong,  sinuate,  lobed,  pubescent  beneath. 
Male  flowers  in  slender,  long,  filiform  aments.  Cup  turbinate.  Acorn  small, 
ovoid,  flattened  at  top. 

This  is  one  of  the  largest  forest-trees  of  the  United  States,  attaining,  in  favour- 
able situations,  the  height  of  ninety  or  one  hundred  feet,  with  spreading  branches, 
and  a  rough,  dark-coloured  bark. 

The  bark  when  .separated  is  thick  and  rugged,  full  of  fissures,  and  black  exter- 
nally; internally,  it  is  fibrous  and  of  a  red  colour  increased  by  drying.  It  breaks  with 
a  rough  fracture.  That  obtained  from  the  young  shoots  and  smaller  branches  is 
smoother  externally,  and  the  inner  fibres  are  finer.  The  odour  is  strong,  and  the 
taste  is  bitter  and  styptic,  tinging  the  saliva  yellow  when  chewed.  The  cellular 
integument  contains  a  yellowish-brown  colouring  principle.  The  interior  layer  when 
separated  constitutes  Quercitron  Bark,  used  for  the  purpose  of  dyeing;  it  is  shipped 
to  Europe. 

_  In  consequence  of  the  colour  imparted  to  leather,  it  is  not  as  much  used  for  tan- 
ning.    As  it  soils  the  clothes  an  objection  is  urged  against  it  in  medicine. 

The  medical  properties  and  uses  are  the  same  as  those  enumerated  under  Q. 
pedunculata. 

Quercus  Alba,  Linn.— White  Oak. 

Sex.  Syst. — Moncecia,  Polyandria. 

Gen.  Char.— Sec  ante,  p.  318. 

Sp.  Char.—  Leaves  obovate,  oblong;  obliquely  divided  into  obtuse  lobes;  seg- 
ments, oblong  entire;  cup  hemispherical,  tuberculated;  acorn  ovoid,  oblong;  fruit 
in  pairs. 

This  tree  is  less  elevated  than  the  Q.  tinctoria.  It  forms,  however,  a  larger  and 
more  regularly-expanded  head,  with  numerous  horizontal  branches.  The  trunk 
and  branches  have  a  whitish  hue,  hence  the  name  White  Oak.  The  leaves  are  of 
a  silvery  appearance,  with  a  hoary  under  surface.  The  young  leaves  are  covered 
with  a  fine  silky  down. 

The  bark  is  rough  externally,  of  a  light  colour;  the  effete  epidermis  being 
arranged  in  flat  layers  On  drying,  the  internal  layer  becomes  brown.  It  breaks 
with  a  stringy  fracture.  The  odour  is  decided  and  tan-like;  taste  astringent  and 
litter.  This  hark  is  used  in  tanning.  For  medicinal  purposes  it  is  preferred  to 
the  black  oak. 


*  Pharmaceutical  Journal,  vol.  iii.  p.  585,  1844. 
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DECOCTDI  QUERCUS  ALM,  U.  S. ;  Decoction  of  White  Oak  Bark.— (Tab  of 
White  Oak  Bark,  bruised,  an  ounce :  Water  a  pint  and  a  half.  Boil  down  to  a 
pint  and  strain.) — Used  as  the  Decoctum  Quercus,  p.  320.] 


Fig.  286.* 


112.  Quercus  Suber,  Linn— The  Cork-Tree. 

Sex.  Syst.  Moncecia,  Polyandria. 
(Cortex.) 

*eXXo'c,  Theophrast.,  Hist.  Plant,  lib.  iii.  cap.  16;  Suber,  Rliny,  Hist.  Nat.  lib.  xvi.  cnp.  1.1.  and 
lib  xxiv.  cap.  S. — This  species  of  Quercus  has  a  cracked  fungous  bark,  and  ovate-oblong 
ish,  coriaceous,  entire  or  sharply  serrated  leaves,  which  are  downy  beneath.     It 
northern  parts  of  Africa  and  of  the  southern  parts  of  Europe,  especially  of  Spain,  Portn. 

France.     It  grows  to  the  height  of  twentj 
feet.     According  to    Mohl,1  the  bark  of 
branch  of  Quercus  Suber  consists  of  lour  di-tinet 
parts:    1st,  an   exterior   layer  or  epidermit 
colourless  cellular  tissue,  the  cpiphlantm  of  Link,  the 
phlcntm  (<f>Xoio';.  the   bark   of  trees)  or  periderms  of 
Mold,  the  suberous  e/welop  of  some  writers 
green  parenchyma,  the  mesophlaum  of  Link,  the  her- 
baceous or  cellular  integument  of  others;    Ithly,  a 
fibrous  layer  called  endnphlaum  or  liber.     Ol 
four  layer*,  two  (namely  the  2d  and  4th)  are  use- 
ful in  pharmacy  and  medicine. 

1.  Subkr;  Cork ;  Cortex  exterior  Quercus  Suberit; 
Exterior  Bark  of  the  Cork-Tree — The  substance 
known  in  commerce  as  cork  is  the  epiphlaumot 
suberous  envelop,  above  mentioned.  When  the 
branches  are  from  three  to  five  years  old,  the  epi- 
dermis cracks  by  distension,  and  the  second  layer 
enlarges  on  the  inner  side  by  the  deposition  of  new 
layers.  These  constitute  cork.2  It  falls  naturally 
every  eight  or  nine  years,  but  for  commercial  pur- 
poses is  usually  removed  one  or  two  years  before 
this  period.  That  season  of  the  year  is  selected  when  the  bark  adheres  the  most  firmly  to  the 
wood,  in  order  that  the  cork  may  be  raised  without  endangering  the  separation  of  the  liber  from 
the  alburnum.  By  this  precaution,  the  trees  are  not  at  all  injured  by  the  corking  proces 
they  are  said  to  be  more  healthy  and  vigorous  than  when  the  cork  is  allowed  to  accumulate  on 
their  stems.  The  trees  yield  these  crops  from  the  age  of  fifteen  to  one  hundred  and  fifty 
years. 

To  remove  the  cork,  an  incision  is  made  from  the  top  to  the  bottom  of  the  tree,  and  a  trans- 
verse circular  incision  at  each  extremity;  the  cork  is  then  stripped  off.     To  flatten  it,  a  number 
of  layers  are  piled  up  in  a  pit  of  water,  and  loaded  with  weights  to  keep  them  down, 
quently  they  are  dried,  and   in  that  state  exported.     Our  supply  is  principally  derived  from 
Spain  and  Portugal.     To  close  the  transverse  pores,  cork  is  charred. 

The  physical  properties  of  cork  are  too  well  known  to  need  description.     Its  leading  charac- 
ter is  elasticity.     In  this  respect  it  is  similar  to  the  wood  of  Anona  paluslris,  called  cork  wood, 
and  which  is  used  in  Jamaica  by  the  country  people,  instead  of  corks,  to  stop  up  their  jit 
calabashes.3     When  thin  slices  of  cork  are  examined  by  the  microscope,  they  present  a  cellular 
appearance,  the  cells  being  four  cornered  and  tabular. 

The  most  important  chemical  examinations  of  cork  are  those  of  Chevreul*  and  Doeppin?.5 
According  to  Chevreul,  cork  contains  traces  of  a  volatile  oil,  wax  (cerin),  soft  resin,  red  and  yellow 
colouring  principles,  tannin,  a  nitrogenous  brown  substance,  gallic  acid,  acetic  acid,  calcareous  talti, 
and  subcrin. 

The  substance  to  which  the  name  of  suberin  has  been  given  is  the  body  which  remains  aft" 
cork  has  been  successively  treated  with  alcohol,  ether,  water,  and  diluted  hydrochloi 
In  its  form  and  physical  characters  it  differs  but  little  from  ordinary  cork.  According  to  Doep- 
ping,  it  cannot  be  obtained  pure,  but  always  contains  cork  cellulose  (C2*H50M),  some  corkwox 
(C25Hs03),  and  a  small  quantity  of  a  nitrogenous  body.  He  found  it  to  consist  of  carbon  67.8, 
hydrogen  8.7,  nitrogen  2.3,  and   oxygen   21.12.     When   cork  is  treated   with   nitric  acid,  the 


1  Lond.  and  Edinb.  Phil.  Mag.  vol.  xii.  p   53.  1838. 

0  See  also  Dutrochet.  Comptes  Rendux,  t.  iv.  p.  48,  Paris.  1838. 

3  The  Civil  and  Natural  History  of  Jamaica,  by  P.  Brown,  M.  D.  p.  256,  Lond.  1789. 

4  Ann.  Chimie,  t.  xcvi.  p.  155. 

•  Annalen  d.  Chem.  u.  Pharm.  Bd.  xlv.  S.  236,  1S43 ;  also  The  Chemical  Gazette,  July  1,  1843. 
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suberin  yields  suberic  acid  (C8H«03),  which  imparts  a   peculiar  character   to  cork,  and   to  all 
barks  containing  cork.1 

of  cork  for  making  floats  for  fishermen's  nets,  anchor-buoys,  stoppers  to  vessels 
(pbturamenta  cadorum),  and  women's  winter  shoes,  are  mentioned  by  Pliny.  On  account  of  the 
astringent  matter  which  it  contains,  cork  is  an  improper  substance  for  closing  vessels  containing 
chalybeate  liquids  (especially  such  as  are  intended  for  analysis),  as  the  iron  is  in  part  absorbed 
by  the  cork. 

Cork  was  formerly  employed  in  medicine.  Reduced  to  powder,  it  was  applied  as  a  styptic: 
hung  about  the  necks  of  nurses,  it  was  thought  to  possess  the  power  of  stopping  the  secretion 
of  milk ;  lastly,  burnt  cork,  mixed  with  sugar  of  lead  and  lard,  has  been  used  as  an  application 
to  piles. 

2.  Cortex  Alcornocf.  Europjkx;  European  Alcornoque1  Bark;  Cork-Tree  Bark — The  bark 
of  the  cork  oak,  which  I  received  from  Spain  under  the  name  of  alcornoque  bark,  bears  consider- 
able resemblance  to  oak  bark,  and  was  probably  obtained  from  the  younger  branches  of  the  cork- 
tree. It  is  ash-gray  externally,  and  wrinkled  or  grooved  internally.  The  bark  imported  from 
Italy,  Spain,  and  Barbary,  under  the  name  of  corktree  bark,  and  which  is  used  by  tanners,  ap- 
pears to  be  the  inner  bark  of  older  stems.  It  consists  apparently  of  the  third  and  fourth  layers 
above  mentioned.  It  is  in  fibrous  or  stringy  pieces,  externally  rusty  red,  internally  deeply 
grooved  or  furrowed.  It  has  very  little  odour,  and  an  astringent  taste.  For  tanning  purposes 
the  Italian  bark  is  considered  inferior  to  the  Spanish  and  Barbary  barks.  In  its  medicinal  pro- 
Europeau  alcornoque  bark  resembles  oak  bark.  It  owes  its  astringency  to  tannic  acid. 
Its  powder,  in  the  dose  of  a  drachm,  has  been  used  in  hemorrhages  and  diarrhoea.3 

3.  Cortkx  Alcorn OCX  Americans;  American  Alcornoque  Bark. — This  is  the  genuine  al- 
comoque  bark  of  French  and  German  pharmacologists.  The  Spanish  colonists  have  applied 
the  name  of  alcornoque  bark  to  one  or  more  American  barks  which  possess  some  real  or  fan- 
cied resemblance  to  the  alcornoque  bark  of  their  mother-country.  Humboldt4  says  that  the 
!mt  virgilioidea  (HBK.)  is  called  by  the  inhabitants  of  the  districts  where  it  grows,  in 
South  America,  the  alcornoque.  In  another  place,5  he  states  that  the  same  name  is  given  to  a 
Malpighia  (Byrsonima)  on  account  of  the  suberous  bark  of  the  trunk.  Nees  von  Esenbech6 
considered  Byreonima  cratsifolia  (Malpighia  crassifolia,  Auct.)  to  be  the  source  of  the  American 
alcornoque  bark.  The  bark  which  comes  from  South  America,  and  is  considered  to  be  genuine 
alcornoque  baric,  occurs  in  large,  flat,  occasionally  arched  pieces,  having  some  resemblance  to 
flat  Cinchona  bark.  The  epidermis  is  usually  wanting.  Externally  the  bark  is  reddish, 
or  dark  cinnamon  brown;  internally  it  is  pale.  The  taste  is  slightly  bitter.  It  has  been  re- 
peatedly  subjected  to  analysis.  Biltz7  gives  as  the  constituents — peculiar  crystalline  mailer  (al- 
kornin),  I. IS;  mailer  soluble  in  alcohol,  not  in  ether  (oxydized  tannin?),  1.07;  tannin  with  a  lime 
sail,  II  27  ;  gummy  extractive  with  starch,  a  nitrogenous  substance,  and  a  supersalt  of  lime,  33.74; 
woody  fibre  and  loss,  47.71 ;  ashes  of  the  woody  fibre,  1.46=100  0. 

American  alcornoque  bark  possesses  astringent  properties.  It  was  introduced  into  European 
practice,  in  (811,  as  a  remedy  for  phthisis,  but,  after  a  short  trial,  it  soon  fell  into  disuse;  and 
there  are  no  grounds  lor  supposing  that  it  has  any  curative  powers  whatever  in  this  disease. — 
Dose,  in  powder,  7)}  to  %j.  It  may  also  be  used  in  the  form  of  infusion  or  decoction  (prepared 
with  ^  ss  of  bark  and  f  5  viij  of  water),  in  doses  of  f^j  or  (3  ij.  The  dose  of  the  extract  is  from 
gr.  x.  10  9j.a 


Order  XXVII.  ULMACExE,  Mirhel— ELMWORTS. 

Characters. — Flowers  hermaphrodite  or  by  abortion  unisexual,  in  loose  clusters,  never  in 

Calyx  membranous,  imbricated,  campanulate,  inferior,  irregular.     Petals  0.     Stamens 

definite;  inserted  into  the  base  of  the  calyx  ;  erect  in  estivation.     Ovary  superior,  1-  or  2  celled" 

olitary;   pendulous;  stigmas  '2,  distinct.     Fruit  1-  or  2  celled,  indehiscent,  membranous,  or 

drupaceous,     Seed  solitary,  pendulous;  albumen  none,  or  in  very  small  quantity;  embryo  straight 

or  curved,  with  foliaceous  cotyledons;  radicle  superior. — Trees  or  shru bs,  with  rough,  alternate, 

lus  leaves,  and  stipules. 

Propkbti f.b. — The  plants  of  this  order  bear  some  analogy  to  those  of  Cupuliferee,  in  their 

cl  and  medicinal  properties.    Their  bark  contains  tannic  acid;  combined,  however,  with 

iginous  and  bitter  mailers.     Hence  it  is  reputed  astringent  and  tonic. 


1  Mulder,  The  Chemistry  of  Vegetable  and  Animal  Physiology,  p.  478,  1849. 

is  the  Spanish  name  for  the  cork-oak.    It  is  of  Arabic  origin,  being  derived  from  dorque 
signifying  "denuded  or  badly  clothed,"  adding  the  article  at,  changing  d  into  c,  and  introducing  the 
middle  ol   the  word.     tDiccionario  de  la  Lengua  Castellana,  compuesto  por  la^Real 
39.) 
Hist,  del  Plant**  tutllts,  t.  ii.  p.  33-2,  1761. 

I'lan/tirum,  t .  vi.  1  »  Personal  Narrative,  vol.  vi.  Dart   i   d   6 

•  Geiger't  Hand  .1    P  harm.  9te  Anil.  9te  Abth.  2te  Halfte,  S.  1651.  ' 

Gmelin'e  Handb.  d.  Chemie,  Bd   ii.  p.  1329. 
further  details  respecting  alcornoque  bark,  the  reader  is  referred  to  a  paper  by  the  author  in  the 
Pharmaceutical  Journal,  vol.  vi.  p.  31W,  1-17. 
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Dr.  M'Dowall,  of  Virginia,  has  proposed  the  bark  of  Ulmus  fulva  for  bougies,  tents,  cathe- 
ters, &C.1 

113.  ULMUS  CAMPESTRIS,  /.i»«.-THE  COMMON  SMALL- 
LEAVED  ELM. 

Sex.  Syst.  Pcntandria,  Digynia. 
(Cortex  interior,  L.) 

History. — Dioscorides3  speaks  of  the  astringent  property  of  the  bark  of  the 
elm  (rttckia),  as  does  also  Pliny.3 

Botany.  Gen.  Char. — Flowers  hermaphrodite.  Calyx  campanulate,  4-  to 
5-toothed,  coloured,  persistent.  Stamens  3  to  6.  Ovary  compress^!.  Stigmat  2. 
Fruit  (a  samara)  suborbicular,  with  a  broad  membranous  margin  (But.  Gal 

Sp.  Char. — Leaves  doubly  serrated,  rough.  Flowers  nearly  sessile,  4-cleft. 
Fruit  oblong,  deeply  cloven,  naked  (Sir  J.  E.  Smith). 

A  large  tree,  with  rugged  bark.  By  the  latter  character  it  is  readily  distin- 
guished from  Ulmus  glabra,  which  has  a  smooth,  dark,  lead-coloured  bark. 

Hab. — Southern  parts  of  England.     Flowers  in  March  or  April. 

Description. — The  officinal  part  of  the  elm  is  the  inner  cortical  portion,  or 
liber.  To  obtain  it,  the  bark  should  be  separated  from  the  tree  in  spring;  and, 
after  the  epidermis  and  a  portion  of  the  external  cortex  have  been  removed,  the 
liber  should  be  quickly  dried. 

As  met  with  in  the  shops,  the  inner  elm  baric  (cortex  tdmi)  consists  of  thin 
tough  pieces,  which  are  inodorous,  and  have  a  brownish-yellow  colour,  and  a  mu- 
cilaginous, bitter,  very  slightly  astringent  taste. 

Composition. — According  to  Rink,4 100  parts  of  elm  bark  contain — resin  0.63, 
gum  and  mucus  20.3,  impure  gallic  acid  (tannin  ?)  6.5,  oxalate  of  lime  6.3 
(?),  chloride  of  sodium  (?)  4.6. 

1.  Tannic  acid. — Davy'  states  that  480  grs.  of  elm  bark  yielded  13  grs.  of  tannin. 

2.  Ulmic  acid;  Ulmin. — On  many  trees,  especially  the  elm,  there  is  not  unfrequently  ob- 
served a  substance  which  was  supposed  to  be  a  morbid  prodiu-tion.  When  dried,  it  consists  of 
a  mucilaginous  matter,  and  carbonate  or  acetate  of  potash.  By  the  combined  agency  of  the  air 
and  the  carbonate,  the  organic  matter  is  altered  in  its  properties,  and  is  converted  into  a  brown 
substance,  which  combines  with  the  potash.  This  brown  matter  has  been  tcrmcl  K&nwi,  01 
ulmic  acid.  It  may  be  formed,  artificially,  by  a  variety  of  processes;  as  by  heating  a  mixture 
of  wood  and  potash,  by  the  action  of  sulphuric  acid  on  vegetable  matters,  and  by  other 
methods. 

Chemical  Characteristics. — Infusion  of  elm  bark  becomes  green  (tannate  of 
iron)  on  the  addition  of  a  salt  of  the  sesquioxide  of  iron,  and  forms  a  precipitate 
(tannate  of  gelatin)  with  a  solution  of  gelatin. 

Physiological  Effects. — The  effects  of  elm  bark  are  those  of  a  mild  astringent 
tonic,  containing  a  considerable  quantity  of  mucilage,  which  gives  it  a  demulcent 
property.  Hence,  in  the  classification  of  Richter,6  it  is  arranged  as  a  mucUaginout 
astringent.  The  decoction,  taken  in  full  doses,  accelerates  the  pulse  and  acts  as  a 
diaphoretic  and  diuretic. 

Uses. — Lysons7  recommended  the  decoction  of  this  bark  in  cutaneous  eruptions, 
and  Dr.  Lettsom8  found  it  successful  in  ichthyosis.  It  has  now  fallen  almost  into 
disuse.     It  has  been  employed  as  a  cheap  substitute  for  sarsaparilla." 

Administration. — Used  only  in  the  form  of  decoction. 

DECOCTUM  UM,  L.j  Decoction  of  Elm  Bark.— (Fresh  Elm  Bark,  bruised,  gijSBj 
Distilled  Water  Oij.  Boil  down  to  a  pint,  and  strain.) — Formerly  given  in  skin 
diseases;  now  fallen  into  disuse.     Dose,  f^iv  to  fgvj  three  or  four  times  a  day. 

*  Brit,  and  For.  Med.  Review,  July  1838,  art.  Elm  Bark  Surgery,  p   2i59. 

9  Lib.  i.eap.  111.  3  Hist   Nat   Ub.xxiv.  cap.  33. 

Geiger,  Handb.  d.  Pharm. ;  and  Wittstein's  Handworterbuch. 

*  Phil.  Trans.  1803,  p.  233.  «  Arzneimitt.  Bd    i. 

'  Medical  Transactions,  vol.  ii.  p.  203.      .  »  Medical  Memoirs,  p.  152. 

'  Jeffreys,  Cases  in  Surgery,  Lond.  1820. 
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[ULMUS  FULVA,  MeA.-SLIPPERY  ELM. 

(Slippery  Rim  Bark,  U.  S.) 

Sp.  Char. Leavet  very  scabrous  above,  rather  unequal,  and  somewhat  cordate 

at  base.     Buds  clothed  with  a  fulvous  tornentum.     Flowers  in  dense  sub-sessile 
fascicles.     Samara  orbicular,  naked  on  the  margin.  (Beck.  Bot.~) 

This  tree  is  sometimes  called  also  lied  Elm.  It  is  from  20  to  40  feet  high,  witb 
branches.  The  leaves  are  from  4  to  6  inches  long,  and  2  or  3  inches  broad, 
lanceolate  oval,  or  obovate  oblong,  conspicuously  acuminate,  doubly  serrate,  the 
upper  surface  scabrous,  beneath  tomentose  pubescent,  especially  along  the  nerves 
and  midrib,  petioles  about  one-third  of  an  inch  long,  pubescent.  Stipules  pilose. 
Flowers  on  short  pedicels,  numerous,  in  dense  lateral  clusters.  Calyx  about  7 
cleft;  segments  obtuse,  clothed  and  ciliate,  with  a  reddish  tawny  pubescence.  Sta- 
mens often  7,  much  exserted ;  anthers  dark-purple.  Style*  granular  pubescent,  pur- 
ple. Samara  orbicular,  about  half  an  inch  in  diameter,  radiately  veined,  pubes- 
cent in  the  centre,  on  a  slender  pedicel  as  long  as  the  calyx ;  margin  smooth,  cleft 
at  apex  between  the  styles;  segments  acuminate  by  the  pubescent  adnate  styles, 
and  so  incurved  and  over- lapped  as  to  give  the  margin  the  appearance  of  being 
entire  at  apex.  (Durlinyton.) 

This  plant  is  common  in  the  United  States,  growing  in  low  grounds  and  along 
fen© 

The  inner  bark  is  fibrous,  and  is  removed  from  the  trunk  and  large  branches  of 
the  tree  in  long  pieces.  It  is  found  in  the  shops  in  this  form  or  ground  into  powder. 
It  is  bland  and  demulcent,  and  is  used  as  a  substitute  for  flaxseed  and  other  demul- 
cent articles.  From  the  powder  can  be  made  an  excellent  poultice  by  mixing  with 
the  requisite  quantity  of  hot  water. 

INFUSL'M  ILMI,  U.  S. ;  Infusion  of  Slippery  Elm  Bark. — Made  by  macerating 
an  ounce  of  Slippery  Elm  Bark  in  a  pint  of  boiling  water.  Used  for  the  ordinary 
purposes  of  a  demulcent  solution. 

Order  XXVIII.  URTICAC^,  Endl— NETTLEWORTS. 

URTicEiE,  Jussieu. 

Ciiatiacteiis. — Flowers  herbaceous,  inconspicuous,  polygamous.  Calyx  membranous,  lobed, 
persistent  Stamens  definite,  distinct,  inserted  in  the  base  of  the  calyx,  and  opposite  its  lobes. 
Ovary  superior,  simple.  Ovule  solitary,  erect.  Fruit  a  simple,  iudeliisceut  nut,  naked  or  sur- 
rounded by  the  persistent  calyx.  Embryo  straight,  with  fleshy  albumen  ;  cotyledons  flat;  radicle 
superior. — Trees,  shrubs,  or  herbs.  Leaves  frequently  covered  with  asperities  or  stinging  hairs. 
Stipules  mostly  persistent,  rarely  deciduous  or  absent. 

Pbopibti  t  s. — The  order  is  now  very  circumscribed  ;  and  contains  but  few  properties  interest- 
ing 1"  the  physician.  The  most  remarkable  property  of  the  order  is  the  acridity  (sometimes 
very  extreme)  of  the  liquid  contained  in  the  epidermoid  gland  at  the  base  of  the  stinging  hair. 
Endlicher'  says  that  it  is  bicarbonate  of  ammonia;  but  this  is  an  obvious  error,  as  ammonia,  in 
any  known  form,  is  incompetent  to  produce  the  violent  effect  ascribed  to  some  of  the  East  Indian 
UrticacesB. 

ation,  or  flagellation  by  a  bunch  of  nettles  (Urtica  dioica),  is  an  old  method  of  treating 
palsy2. 

114.  Parietaria  officinalis,  Linn.— Common  Wall-Pellitory. 

Sex.  Syst.  Tetrandria,  Monogynia. 
ill.  rba.) 

This  is  !i  common  indigenous  plant,  which  was  formerly  in  great  repute  as  a  diuretic  and 
lithontriptio  15y  some  practitioners  it  is  still  highly  esteemed.  It  is  used  in  calculous  and 
other  urinary  affections,  and  also  in  dropsies.  The  expressed  juice  may  be  taken  in  doses 
or  two  lluidounces.  Or  the  decoction  (prepared  by  boiling  ^j  of  the  herb  in  a  pint  of 
water)  may  be  substituted.  The  extract  lias  also  been  used.  On  account  of  a  nitrate  which 
the  plant  contains,  the  extract  is  said  to  have  taken  fire  in  making  it.3 

"""""  s  Celsus,  lib.  iii.  cap.  27 

1  Withering,  Arrangement  of  British  Plants,  7th  edit.  Vol.  ii.  p.  237. 
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Order  XXIX.  CANNABINACE.E,  Lindl— HEMPWORTS. 

Cannabise^,  Endl. 

Characters — Flowers  diceeions.     Males:  in  racemes  or  panicles.     Calyx  herbaceou 
imbricated.     Slametis  5,  opposite  the  sepals  ;  filaments  filiform  ;  anthers  terminal, 
ing  longitudinally.     Females:  in  spikes  or  cones.    Sepal  1,  enwrapping  the  ovary.    Ova 
]-celled.     Ovule  solitary,  pendulous.     Stigmas  2,  subulate.     Fruit  1-celled.  indehiscent. 
without  albumen,  hooked,  or  spirally  coiled,  radicle  superior,  lying  against  the  back  of  i 
ledon. 

Properties — There  are  only  two  species  in  this  family,and  each  of  these  will 
noticed.     One  of  these   (Cannabis   saliva)    is  remarkable  for  the  tenacity  of  it*  fibre,  and  the 
narcotic  intoxicating  quality  of  its  juices:  the  other  (Hv.mu.lus  Lupulus),  for  its  bitter  principle 
and  its  fragrant  oil,  whose  vapor  is  soporific. 


115.  CANNABIS   SATIVA— COMMON  HEMP. 

Sex.  Syst.  Dioecia,  Pentandria. 
(Herba  et  Resina.    The  Extract,  D.) 

History. — This  plant  was  well  known  to  the  ancient  Greeks  and  Romans,  but 
they  do  not  appear  to  have  been  acquainted  with  its  narcotic  properties.  Diosco- 
rides1  merely  mentions  that  the  expressed  juice  of  the  seeds  of  xdwafiic  allays  car- 
ache,  and  the  same  statement  is  made  by  Galen.9  Herodotus3  mentions  it,  and 
states  that  the  Scythians  cultivated  it  and  made  themselves  garments  of  it.  He 
also  adds  that  they  threw  the  seeds  on  red-hot  stones,  and  used  the  perfumed 
vapour  thereby  obtained  as  a  bath,  which  excited  from  them  cries  of  exultation. 
This  I  presume  refers  to  the  intoxicating  properties  of  its  smoke.  The  hemp  may 
have  been,  as  Dr.  Boyle4  suggests,  the  "  assuager  of  grief"  or  the  nepenthes  (vyntv 
0£'s)  of  which  Homer5  speaks  as  having  been  given  by  Helen  to  Telemachus  in  the 
house  of  Menelaus.  Helen  is  stated  to  have  received  the  plant  from  a  woman  of 
Egyptian  Thebes.  It.  is  known  in  India,  as  the  "  increaser  of  pleasure,"  the 
"  exciter  of  desire,"  the  "  cementer  of  friendship,"  the  "  causer  of  a  reeling  gait," 
the  "  laughter  mover,"  &c.8 

Pliny7  mentions  it  under  the  name  of  Cannabis. 

Botany.     Gen.  Char. — Flowers  dioecious.     Males:    Flowers  racemose.    Ca- 
lyx 5-parted,  imbricated.     Stamens  5.     Females:    Flowers  in    spikes.     I 
(bract?)  1-lcaved,  acuminate,  rolled   round   the  ovary.      Ovary  roundish.     Style 
short.      Stkjmas  2,  filiform,  pubescent.     Fruit  1-celled,  2-valved. 

Sp.  Char. — The  only  species. 

Annual.  Stem  3  to  5  or  6  feet  high,  erect,  branched,  angular.  Leaves  on  long 
weak  petioles,  digitate,  serrated,  roughish.  Stipules  subulate.  Flowers  in  clusters, 
axillary.     The  whole  plant  has  a  clammy  feel. 

Caxxabts  sattva,  var.  indica  ;  Indian  Hemp. — The  plant  which  grows  in  India,  and  has 
been  described  by  some  botanists8  under  the  name  of  Cannabis  indica  or  Indian  Hemp,9  does  not 
appear  to  possess  any  specific  differences  from  the  common  hemp.  Roxburgh10  and  most 
other  distinguished  botanists  have  accordingly  considered  it  identical  with  the  Cannabis  saliva  of 

1  Lib.  iii.  cap.  165.  Tlie  Kavvx&ic  ayci*.  of  thisauthor  (lib.  iii.  cap.  166)  is  the  Althma  canabina  of  modem 
botanists. 

a  De  Simpl.  Med.  Facult.  lib.  vii.  cap.  5.  a  I/ib   iv    Melpomene,  lxxiv.  and  lxxv. 

4  Illustrations  of  the.  Botany  nf  the  Himalayan  Mountains,  p.  331.  lyssey,  iv.  220. 

6  Rovle.  op.  supra  cit. ;  also,  Dr.  O'Shaughnessv,  On  the  Preparation  of  the  Indian  Hemp  or  Gunjah, 
Calcutta,  1639. 

1   Hist.  Nat.  lib.  xix.  cap.  56;  and  lib.  xx.  cap.  97. 

8  Rnmphius.  Herbarium  Amboinense,  vol.  v.  t.  77. 

■  In  the  United  States  of  America,  the  denomination  of  Indian  hemp  is  applied,  both  in  the  Pharmaen- 
pmia  and  Dispensatory,  to  the  Aporynum  rannabinum  ;  and  it  has  been  imported  and  sold  in  London  for 
the  real  Indian  hemp  {Cannabis  sativa,  var.  Indica),  according  to  the  statement  of  Dr.  Fred.  J.  Farre 
(Lond.  Med.  (iaz.  May  5,  1843,  p.  209). 

10  Flora  Indica,  vol.  iii.  p.  772. 
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Linnffua  and  Willdenow.     C.  indica  branches  from  the  ground  Fig.  287. 

up  to  within  two  feet  of  the  top;  whereas  common  hemp  grows 
wfore  it  branches."    The  fruit  also  of  C.  indica 
tiler  -.in.!   rounder.     I    have   carefully  compared  C.  indica 
(both  that  grown  in  the  Chelsea  Garden  and  that  contained  in 
Dr,  Wallich's  Herbarium  in  the  possession  of  the  Linnean  Society) 
with  the  C.  taliva  in  Linnama'i  collection,  and  I  cannot  discover 
any  essential  distinction  between  them     The  male  plant  appears 
to  be  in  every  respect  the  same.1     In   the  female  plants, 
the  flowers  of  C.  indica  were  more  crowded  than  those  of  com- 
mon hemp. 

Hab. — Persia,  Caucasus,  hills  in  the  north  of  India. 
Cultivated  in  various  other  countries. 

DESCRIPTION. — The  parts  employed  in  Asia  for  the 
purposes  of  intoxication,  and  in  Europe  for  medicine,  are 
the  herb  (leaves)  and  the  resin. 

1.  Herba  Cannabis  saliva. — This  is  used  in  India 
in  two  forms;  one  called  grunjah,  the  other  bawj.  The 
hashish  of  the  Arabs  differs  somewhat  from  gunjah. 

o.  Gunjah. — This  is  the  dried  hemp  plant  which  has 
flowered,    and   from   which   the   resin   has   not  been  re-  Cannabis  saliva. 

moved.      It  is  sold  in  the  Calcutta  bazaars,  for  smoking 

chiefly,  in  bundles  of  about  two  feet  long  and  three  inches  in  diameter,  each  con- 
taining twenty-four  plants.  That  which  1  have  received  from  Dr.  O'Shaughnessy, 
and  also  found  in  commerce,  consists  of  cylindrical  or  fusiform  masses  (about  the 
size  and  shape  of  the  fingers)  of  a  grayish  or  greenish-brown  colour,  and  composed 
of  stems,  leaves,  and  petioles  pressed  together.  It  has  a  faint  odour  and  feeble 
bitterish  taste.     In  commerce  it  is  known  by  the  name  of  guana  or  yuazah. 

/3.  Bang,  Subjee,  or  ISidhee. — This  consists  of  the  larger  leaves  and  capsules 
without  the  stalks.     I  have  not  met  with  this  in  commerce. 

y.  Hdshish  or  ILishi.sk. — This,  according  to  Steeze,2  consists  of  the  tops  and 
tender  parts  of  the  plant  collected  after  inflorescence. 

2.  Resma  Cannabis  sativse. — The  concreted  resinous  exudation  from  the  leaves, 
slender  stems,  and  flowers,  is  called  Churrus.  The  mode  of  collecting  it  is  some- 
what analogous  to  that  adopted  in  Crete  for  the  collection  of  ladanum.  In  "  Cen- 
tral India  and  the  Saugor  territory,  and  in  Nipal,  Churrus  is  collected  during  the 
hot  season  in  the  following  singular  manner:  Men  clad  iu  leathern  dresses  run 
through  the  hemp  fields,  brushing  through  the  plant  with  all  possible  violence;  the 
soft  resin  adheres  to  the  leather,  and  is  subsecpuently  scraped  off  and  kneaded  into 
balls,  which  sell  from  five  to  six  rupees  the  seer.  A  still  finer  kind — the  Momeea 
or  waxen  Churrus — is  collected  by  the  hand  in  Nipal,  and  sells  for  nearly  double 
the  price  of  the  ordinary  kind.  In  Nipal,  Dr.  M'Kinnon  informs  me,  the  leathern 
attire  is  dispensed  with,  ami  the  resin  is  gathered  on  the  skin  of  the  naked  coolies. 
In  Persia,  it  is  stated  by  Mirza  Abdul  Hazes  that  the  Churrus  is  prepared  by  press- 
ing the  resinous  plant  on  coarse  cloths,  and  then  scraping  it  from  these  and  melting 
it  in  a  pot  witli  a  little  warm  water,  lie  considers  the  Churrus  of  Herat  as  the 
rod  most  powerful  of  all  the  varieties  of  the  drug."3  1  have  a  specimen  of 
spurious  Churrus. 

Churrus,  such  as  I  have  received  it  from  Dr.  O'Shaughnessy,  is  in  masses  bavins 
the  shape  and  size  of  a  hen's  egg,  or  of  a  small  lemon,  and  formed  by  the  adhesion 
of  superimposed  elongated  pieces.  It  has  a  dull  grayish-brown  colour,  and  not 
much  odour.  It  consists  of  resinous  and  various  foreign  matters  (fragments  of 
flowers,  leaves,  seeds,  &0.) 

:;.    Fructus  Cannabis  sativve. — The  fruits,  called  usually  hempsecd  (semen  can- 

1  Thii  h  a  remark  in  the  Hortus  Cliffortianus:  "Quod  mas  in  Horto  Mnlabarico  exhibitus 

mi  plantn  nullum  dubium  deturj  In-mum  mitem  parum  recedit  foliis  ternatis,  tamen  ct  ejusmodj 
icro  apud  noa  obsrrvamua  nan  iut'requenter." 
'  Pharmaceutical  Journal,  vol.  v.  i>.  83,  1815.  »  O'Shaughnessy,  op.  supra  cit.  p.  6 
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nobis),  are  small,  ash-coloured,  shining,  nut-like  or  seed-like  bodies.    They  are  drnml- 
cent  and  oleaginous,  but  not  narcotic.     They  are  employed  for  feeding  cagi 
They  are  said  by  Burnett1  to  possess  the  singular  property  of  changing  the 
of  the  plumage  of  bullfinches  and  goldfinches  from  red  and  yellow  to  black,  if  the 
birds  are  fed  on  the  seeds  for  too  long  a  time  or  in  too  large  a  quantity  (?). 

Composition. — The  leaves  of  common  hemp  have  been  submitted  to  an 
by  Tscheepe,3  by  Schlesinger,3  and  by  Bohlig.4     The  results  of  the  two  former  of 
these  are  as  follows : — 


Tscheepe. 
Chlorophylle.  ) 

Gluten.  >  Green  fecula. 

Phosphate  of  Lime.  ) 
Brown  extractive. 
Sweetish  bitter  extractive. 
Brown  gum. 
Lignin. 

Soluble  albumen. 

Salts  of  ammonia,  potash,  lime,  and  magnesia. 
Alumina. 
Silica. 


Schlesinqeb. 

Bitter  matter    j  05 

Chlorophylle  soluble  in  ether    ........  4  75 

Chlorophylle  soluble  in  alcohol  ..',., 

Green  resinous  extractive 50 

Colouring  matter m  |j 

Gummy  extract [g  u 

Malate  of  lime  with  extractive 

Extractive ggjj 

Vegetable  albumen g'_Q 

Lime,  magnesia,  and  iron 95 

Lignin 18.0 

Loss 6.875 


Leaves  of  Cannabis  sativa. 


Leaves  dried  at  2003  F 


Klll.liuj 


Bohlig  found  a  great  agreement  between  the  constituents  of  common  hemp  and 
those  of  the  stinging  nettle  ( Urtica  dioica). 

Dr.  Kane5  has  made  an  ultimate  analysis  of  the  leaves  and  herb  of  hemp  as  well  as  of  (heir 
ashes;  but  the  results  have  no  medical  interest. 

Hempseeds  have  been  analyzed  by  Bucholz,6  who  obtained— fixed  oil  19.1,  ram 
1.6,  sugarmth.  extractive  1.6,  yummy  extract  9.0,  soluble  albumen  24.7,  woody  fibre 
5.0,  husk  38.3,  loss  0.7=100.0. 

1.  Volatile  Oil  of  Hemp. — This  has  hitherto  been  procured  in  such  small  quantities  that 
its  properties  are  but  imperfectly  known.  When  the  dried  plant  is  distilled  with  a  large 
quantity  of  water,  traces  of  the  oil  pass  over,  and  the  distilled  liquor  has  the  odour  of  the 
plant. 

2.  Cannabin;  Resin  of  Hemp. — This  appears  to  be  the  active  principle  of  hemp.  It  is  a 
soft,  neutral  resin,  soluble  in  alcohol  and  in  ether,  and  separable,  by  the  addition  of  water,  from 
its  alcoholic  solution,  in  the  form  of  a  white  precipitate.  It  has  a  warm,  bitterish,  acrid,  some- 
what balsamic  taste,  and  a  fragrant  odour,  especially  when  heated.  Messrs.  T.  and  H.  Smith7 
say  that  it  very  much  resembles  jalap  resin  or  jalapine,  except  in  remaining  soft  even  after 
continued  drying,  and  in  its  odour  and  taste. 

3.  Fixed  Oil  of  Hempseed;  Hempseed  Oil;  Oleum  Cannabis. — This  is  a  drying  oil  obtained 
in  Russia,  by  expression,  from  hempseeds,  which  yield  about  25  per  cent,  of  it.  At  first  it  is  green- 
ish-yellow, subsequently  yellow.  Jt  has  an  acrid  odour,  but  a  mild  taste.  Its  sp.  gr.  is  0.9276  at 
52°.  It  dissolves  readily  in  boiling  alcohol,  in  30  parts  of  cold  alcohol.  At — 17°  F.  it  freezes. 
It  is  used  in  the  preparation  of  a  soft  soap,  in  paint,  and  in  lamps  for  the  purpose  of  illumina- 
tion ;  but  it  is  apt  to  clog  the  wick  by  the  formation  of  a  viscid  adherent  varnish.  When  boiled 
it  makes  a  good  varnish. 

Physiological  Effects. — A  general  statement  of  the  effects  of  Indian  hemp 
has  already  been  made  (see  ante,  p.  236).  Its  action  as  a  neurotic  is  essentially 
that  of  a  cerebro-spinal  (see  ante,  p.  235).  It  operates  as  a  phrenic:  in  moderate 
doses  producing  exhilaration,  inebriation  with  phantasms,  and  more  or  less  confu- 
sion of  intellect,  followed  by  sleep ;  in  large  doses  causing  stupor.  Hence  it  may 
be  called  an  exhilarant,  inebriant,  phantasmatic,  hypnotic  or  soporific,  and  stupe- 
facient  or  narcotic. 

On  Orientals,  the  inebriation  or  delirium  produced  by  it  is  usually  of  an  agreeable  or  cheerful 
character,  exciting  the  individual  to  laugh,  dance,  and  sing,  and  to  commit  various  extravagancies 
— acting  as  an  aphrodisiac,  and  augmenting  the  appetite  for  food.  In  some,  it  occasions  a  kind 
of  reverie.     It  renders  others  excitable  and  quarrelsome,  and  disposes  to  acts   of  violence.' 

1  Outlines  of  Botany,  p.  560,  1833.  2  Gmelin,  Hand,  de  Chemie,  Bd.  ii.  S.  13M. 

2  Pharmaceutisches  Central-Blalt  fur  1840,  S.  490.  l  Ibid.  S.  519. 

*  Land.  Edinb.  and  Dubl .  Phil.  Mag.  for  February  1844  ;  also,  Industrial  Resources  of  Ireland. 

•  Quoted  by  L.  Gmelin,  Handb.  de  Chemie.  1  Pharmaceutical  Journal,  vol.  vi.  p.  127,  1846. 

8  It  has  been  stated  that  the  men  who  attempted  the  assasination  of  Lord  Cornwallis  in  India  were 
intoxicated  by  Indian  hemp  (Thornton,  History  of  the  British  Empire  in  India,  vol.  ii.  p.  466,  IS48.) 


Common  Hemp  :— Physiological  Effects.  337 

The  singular  form  of  insanity  said  to  be  brought  on  by  it  has  already  (see  vol.  i.  p.  237)  been 
noticed. 

It  acts  as  an  anaesthetic  (see  vol.  i.  p.  238).  It  relieves  pain,  and  is,  therefore, 
employed  as  an  anodyne  or  paregoric.  Moreover,  Mr.  Donovan1  found  that  under 
its  influence  his  sense  of  touch  and  feeling  gradually  became  obtuse,  until  at  length 
he  lost  all  feeling  unless  he  pinched  himself  severely ;  and  Dr.  Christison2  states  he 
felt  a  pleasant  numbness  of  his  limbs  after  its  use. 

Its  influence  as  a  cinetic  (see  vol.  i.  p.  240)  or  agent  affecting  the  action  of  the 
muscles,  is  remarkable.  It  relieves  spasm,  and  is,  therefore,  frequently  used  as  an 
antispasmodic.  On  Orientals  large  doses  produce  a  cataleptic  condition  (in  which 
the  muscles  are  moderately  contracted,  but  flexible  and  pliant,  and  the  limbs  retain 
any  position  or  attitude  in  which  they  may  be  placed). 

The  following  illustrative  cases  are  taken  from  Dr.  O'Shaughnessy's  paper  on  Indian 
hemp: — 

At  two  P.  M.  a  grain  of  the  resin  of  hemp  was  given  to  a  rheumatic  patient.  At  four  P. 
M.  he  was  very  talkative,  sang,  called  loudly  for  an  extra  supply  of  food,  and  declared  himself 
in  perfect  health.  At  six  P.  M.  he  was  asleep.  At  eight  P.  M.  he  was  found  insensible,  but 
breathing  with  perfect  regularity,  his  pulse  and  skin  natural,  and  the  pupils  freely  contractile 
on  the  approach  of  light.  Happening  by  chance  to  lift  up  the  patient's  arm,  the  "  professional 
rrader  will  judge  of  my  astonishment,"  observes  Dr.  O'Shaughnessy,  "when  I  found  that  it  re- 
mained in  the  posture  in  which  I  placed  it.  It  required  but  a  very  brief  examination  of  the 
limbs  to  find  that  the  patient  had  by  the  influence  of  this  narcotic  been  thrown  into  that 
strange  and  most  extraordinary  of  all  nervous  conditions,  into  that  state  which  so  few  have 
lid  the  existence  of  which  so  many  still  discredit — the  genuine  catalepsy  of  the  nosologist. 
We  raised  him  to  a  sitting  posture,  and  placed  his  arms  and  limbs  in  every  imaginable  attitude. 
A  waxen  figure  could  not  be  more  pliant  or  more  stationary  in  each  position,  no  matter  how 
contrary  to  the  natural  influence  of  gravity  on  the  part.  To  all  impressions  he  was  meanwhile 
almost  insensible."  He  continued  in  this  state  till  one  A.  M.,  when  consciousness  and  volun- 
tary motion  quickly  returned. 

Another  patient  who  had  taken  the  same  dose  fell  asleep,  but  was  aroused  by  the  noise  in 
the  ward.  He  seemed  vastly  amused  at  the  strange  aspects  of  the  statue-like  attitudes  in 
which  the  first  patient  had  been  placed.  "On  a  sudden  he  uttered  aloud  peal  of  laughter, 
and  exclaimed  that  four  spirits  were  springing  with  his  bed  into  the  air.  In  vain  we  attempted 
to  pacify  him  ;  his  laughter  became  momentarily  more  and  more  uncontrollable.  We  now  ob- 
served  that  the  limbs  were  rather  rigid,  and  in  a  few  minutes  more  his  arms  and  legs  could  be 
bent»and  would  remain  in  any  desired  position.  He  was  moved  to  a  separate  room,  where 
he  soon  became  tranquil,  his  limbs  in  less  than  an  hour  gained  their  natural  condition,  and  in 
two  hours  he  expressed  himself  perfectly  well  and  excessively  hungry." 

On  Europeans  I  have  never  heard  of  a  cataleptic  state  being  produced  by  this  drug.  In  a 
case  of  tetanus  under  my  care  in  the  London  Hospital,  and  which  was  carefully  watched  by  Dr. 
O'Shaughnessy  and  myself,  the  resinous  extract  of  Indian  Hemp  was  given  in  increasing  doses 
up  to  twenty  grains.  It  caused  stupor  and  cessation  of  spasms;  but  no  perfect  cataleptic  state. 
The  only  tendency  to  this  condition  which  was  observed  was  when  the  arm  of  the  patient  was 
lifted  and  then  cautiously  let  go:  it  fell  slowly  and  gradually,  not  quickly,  as  it  would  have 
done  under  ordinary  conditions  :  the  patient  was  at  this  time  quite  insensible. 

By  internal  use  it  acts  as  a  mydriatic  (see  vol.  i.  p.  246),  causing  preternatural 
dilatation  of  the  pupil.  But  Dr.  Lawrie3  states  that  when  applied  around  the  eye 
it  does  not  cause  dilatation  of  the  pupil. 

Indian  hemp  does  not  appear  much  to  affect  the  secretions.  It  neither  excites 
i  nor  lessens  the  appetite.  It  neither  causes  dryness  of  the  tongue  nor  con- 
stipation of  the  bowels.  It  does  not  appear  to  check  or  otherwise  affect  the  bron- 
chial secretions.  I  am  disposed  to  think  that  it  is  somewhat  sudorific.  Drs.  Bal- 
lard and  Garrod*  state  that  in  large  doses  it  communicates  an  odour  to  the  urine 
like  that  evolved  when  the  tincture  is  mixed  with  water,  and  in  part  like  that  of 
the  Tonquin  bean. 

Compared  with  opium,  Indian  hemp  differs  in  its  operation  on  the  system  in 
remarkable  circumstances  :  as  by  its  inebriating,  phantasmatic,  and  aphro- 
disiac effects;  by  its  causing  catalepsy  and  dilatation  of  pupil;  and  by  its  not 

1    Ihihtin  Journal  of  Milirnl  Srinirr,  Jan.  1345.  a  Dispensatory 

'  Land,  and  Edinb.  Monthly  Journal  of  Medical  Science,  Nov.  1S44,  p.  947. 
'  Mliwmnll  of  Materia  Medica. 
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causing  nausea,  loss  of  appetite,  dry  tongue,  constipation,  or  diminution  of  the 
secretions. 

Dr.  Hooke,  in  his  account  of  Indian  hemp  (Bangue)  read  to  the  Royal  Society,  Dec.  IE 
notices  the  various  odd  tricks  shown  by  persons  while  in  the  ecstasy  cause*!  by  this  plant;  and 
adds  that,  when  this  condition   subsides,  the  patient  finds  himself  mightily  refreshed  and  ex- 
ceedingly hungry. 

The  general  effects  of  Indian  hemp  on  man,  as  stated  by  Dr.  O'Shaughnessy,  from  his  own 
observations,  are  alleviation  of  pain  (mostly),  remarkable  increase  of  appetite,  unequivocal 
aphrodisia,  and  great  mental  cheerfulness.  Its  more  violent  effects  were  delirium  of  a  peculiar 
kind,  and  a  cataleptic  state. 

Its  effects  on  animals  were  analogous:  he  gave  ten  grains  of  Nipalese  Churrns  dissolved  in 
spirit  to  a  middling-sized  dog:  "  In  half  an  hour  he  became  stupid  and  sleepy,  dozing  at  in- 
tervals, starting  up,  wagging  his  tail  as  if  extremely  contented  ;  he   ate  some  food  gree 
being  called  to  he   staggered  to  and   fro,  and  his  face   assumed   a  look  of  utter  and  I 
drunkenness.     These  symptoms  lasted  about  two  hours,  and  then  gradually  passed  away  in 
six  hours  he  was  perfectly  well  and  lively." 

It  would  appear  that  Indian  hemp  acts  more  powerfully  in  India  than  in  Europe.  My  ex- 
periments (detailed  in  the  2d  edition  of  this  work,  pp.  1U07-8)  fully  bear  out  this  statement. 
Or.  O'Shaughnessy,  when  in  England,  satisfied  himself  of  the  difference  of  the  effect  of  In- 
dian hemp  in  this  country  and  in  Bengal ;  and  he  observes,1  that  while  in  India  he  had  seen 
marked  effects  from  half  a  grain  of  the  extract,  or  even  less,  and  had  been  accustomed  to  con- 
sider one  grain  and  a  half  a  large  dose,  in  England  he  had  given  ten  or  twelve  or  more  grains 
to  produce  the  desired  effect. 

Uses. — Indian  hemp  is  chiefly  employed  as  a  medicine,  for  its  hypnotic,  ano- 
dyne, and  antispasmodic  properties;  occasionally,  also,  for  its  mental  influence 
(i.  c.  as  a  phrenic  and  nervine).  Compared  with  opium,  it  is  less  certain  than 
the  latter  agent;  over  which,  however,  it  has  several  advantages.  Thus  it  does 
not  constipate  the  bowels,  lessen  the  appetite  or  create  nausea,  produce  dryness  of 
the  tongue,  or  check  the  pulmonary  secretion,  as  opium  is  well  known  to  do. 
Moreover,  in  some  patients  in  whom  opium  causes  headache,  and  various  di 
ing  feelings,  Indian  hemp  occasionally  acts  without  any  of  these  inconveniences; 
but  I  have  heard  others  object  to  its  continuance  on  the  ground  of  its  very  un- 
pleasant effects. 

As  a  hypnotic,  I  have  used  it  with  advantage  in  spirit-drinkers,  and  have  suc- 
ceeded in  one  or  two  cases  in  producing  sleep  with  it  where  large  doses  of  morphia 
had  failed.  In  some  hysterical  patients,  and  in  eases  of  chorea,  I  have  occasionally 
employed  it  to  induce  sleep,  where  the  use  of  opium  was  from  some  cause  objection- 
able. Dr.  Clendinning3  speaks  favourably  of  its  soporific  influence  in  pulmonary 
affections  and  low  fever.  It  has  the  great  advantage  over  opium  of  neither  re- 
pressing the  secretions  nor  lessening  the  appetite  for  food. 

As  an  anodyne,  it  is,  I  think,  in  general,  decidedly  inferior  to  opium;  but 
there  are  occasions  where  its  use  is  to  be  preferred  to  the  latter  agent.  In  acute 
and  subacute  rheumatism,  in  gout,  and  in  neuralgia,  it  frequently  alleviates  the  pain. 

As  an  antispasmodic,  it  has  been  employed  in  tetanus,  hydrophobia,  malignant 
cholera,  chorea,  and  infantile  convulsions.  In  the  cases  of  tetanus  (both  traumatic 
and  idiopathic)  and  of  hydrophobia  which  I  have  seen  treated  with  it,  it  completely 
failed  to  give  permanent  relief.  In  one  case  of  traumatic  tetanus,  it  alleviated  the 
pain  and  spasms,  but  the  patient  notwithstanding  died.  In  a  case  under  the  care 
of  Professor  Miller,3  it  was  given,  and  the  patient  recovered.  It  has  failed,  however, 
in  the  hands  of  Mr.  Potter*  and  others.  And  in  a  case  of  idiopathic  tetanus  in 
Guy's  Hospital,  under  the  care  of  Dr.  Babington,5  it  proved  useless.  In  chorea,  I 
have  found  it  serviceable,  sometimes  as  an  antispasmodic,  at  others  as  a  hypnotic; 
and  the  same  may  be  said  of  its  use  in  hysteria. 

As  a  phrenic  or  medicinal  agent  affecting  the  mental  functions,  Indian  hemp  has 
also  been  employed.  Dr.  Clendinning  speaks  favourably  of  its  use  as  a  nervine 
stimulant,  in  removing  languor  and  anxiety,  and  raising  the  pulse  and  spirits;  and 

1  Pharmaceutical  Journal,  vol.  ii.  p.  594,  1843.  »  Medico-Chirurg.  Transactions,  vol.  xxvi- 

3  Lond.  and  Edinb.  Monthly  Journal  of  Medical  Science,  Jan.  1645. 

4  Lancet,  vol.  i.  p.  30.  Jan.  11,  1845.  »  Ibid.  vol.  ii.  p.  351,  Dec.  14,  1844. 
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Dr.  Conolly  thinks  that  it  may  be  useful  in  some  chronic  forms  of  mania.1  Dr. 
Sutherland  has  not  obtained  any  good  effect  from  it.2 

ADMINISTRATION. — In  England,  Indian  hemp  is  usually  administered  in  the 
form  of  resinous  or  alcoholic  extract  and  of  tincture. 

1.  EXTRACTDI  CANNABIS  IMM  ALCOHOLICDI J  Resinous  or  Alcoholic  Extract  of 
Indian  //>  mp. — This  is  the  preparation  usually  sold  in  the  shops  under  the  name 
of  rain  of  Indian  hemp  or  cannabin  (see  ante,  p.  336).  Dr.  O'Shaughnessy 
directs  it  to  be  prepared  by  boiling  the  rich  adhesive  tops  of  the  dried  gunjah  in 
rectiGed  spirits  until  all  the  resin  is  dissolved.  "The  tincture  thus  obtained  is 
evaporated  to  dryness  in  a  vessel  placed  over  a  pot  of  boiling  water.  The  extract 
softens  at  a  gentle  heat,  and  can  be  made  into  pills  without  any  addition."  Mr. 
ltobcrtson,'1  of  Calcutta,  prepared  it  by  a  kind  of  percolation  process;  the  vapour  of 
alcohol  being  transmitted  through  the  dry  herb.  At  first  a  thin  tarry  matter  con- 
taining much  resin,  latterly  a  brown  liquor  containing  little  resin  but  much  extractive 
passed  over.  At  this  point,  water  was  substituted  for  the  spirit  in  the  still,  and  as 
much  as  possible  of  the  spirit  retained  by  the  plant  thus 
expelled  from  it.     Part  of  the  alcohol  was  removed  Fig.  288. 

from  the  fluid  by  distillation;  but  the  rest  was  dissipated 
by  evaporation  at  a  temperature  not  exceeding  150°  F. 
From  1  cwt.  of  the  plant  about  8  lbs.  of  extract  were 
obtained  at  one  operation,  which  was  so  slowly  conducted 
as  in  all  its  stages  to  last  a  fortnight.  ( 

The  following   is  the  process  given  by  the  Messrs. 
Smith,   of  Edinburgh,4  for  the  preparation  of  this  ex-     Apparatus  for  the  percolation 
tract:   Digest  bruised  gunjah  in  successive  quantities        °/h    fohol  vapour  through 

*  ;        i-n    xi  j  tfie  "ne<*    herb   of   Indian 
ot   warm  water  till   the  expressed  water   comes  away        hemp. 

colourless:  and  again  for  two  days,  at  a  moderate  heat,        _,     ....    .        .    .A.   A 

,      .'  n     b  *  n         i       •       ,,  ,.  P      <»•  The  still,  charged  with  strong 

m  a  solution  ot  carbonate  ot  soda,  in  the  proportion  ot  spirits, 

one  part  of  the  salt  to  two  of  gunjah.  <  Colouring  mat-  "■  ^""ft  fifSfiUft 
ter,  chlorophylle,  and  inert  concrete  oil  being  thus  re-  which  the  nose  of  the  still 

moved,  express  and  wash  the  residuum,  dry  it,  and  ex-  c.  Coranrai'condwwing  won*, 
haust  it  by  percolation  with   rectified  spirit.     Agitate 

with  the  tincture,  milk  of  lime  containing  an  ounce  of  lime  for  every  pound  of 
gunjah,  and,  after  filtration,  throw  down  the  excess  of  lime  by  a  little  sulphuric  acid. 
Agitate  with  the  filtered  liquor  a  little  animal  charcoal,  which  is  afterwards  to  be 
removed  by  filtration.  Distil  off  most  of  the  spirit,  add  to  the  residual  tincture 
twice  its  weight  of  water  in  a  porcelain  basin,  and  let  the  remaining  spirit  evaporate 
gradually.  Lastly,  wash  the  resin  with  fresh  water  till  it  comes  away  neither  acid 
nor  bitter,  and  dry  the  resin  in  thin  layers.  This  resin  contains  the  peculiar  taste 
and  odour  of  the  gunjah.  A  temperature  of  180°  F.  acting  for  eight  hours  on  thin 
layers  of  it  exposed  to  the  air  does  not  impair  its  activity.  100  lbs.  of  dry  gunjah 
yield  about  (!  or  7  lbs.  of  this  extract. 

The  Dublin  College  directs  the  Extraction  Cannabis  Indie  as  purificatum  to  be 
prepared  as  follows  : — 

Talke  of  Extract  of  Indian  Hemp  of  Commerce  3J;  Rectified  Spirit  f^iv.     Dissolve  the  ex- 
tract in  the  spirit,  and  when  the  drags  have  subsided,  decant  the  clear  liquid,  and  evaporate,  by 
of  a  water-bath,  to  the  consistence  of  a  soft  extract. 

The  dose  of  the  alcoholic  extract  of  Indian  hemp  is  usually  from  gr.  j  to  grs.  v. 

1  have  usually  found  one  grain  of  the  extract  kept  in  the  London  shops  to  act  as  a 

narcotic     The  .Messrs.  Smith  state  that  two-thirds  of  a  grain  of  the  pure  resin  pro- 

on  themselves  and  others  powerful  narcotic  effects.     In  a  case  of  tetanus  under 

my  care  in  the  London  Hospital,  the  dose  of  the  extract  (supplied  by  Dr.  O'Shauo-h- 

who  watched  the  case  with  me)  was  gradually  increased  to  grs.  xx.     It  may 

llasrhisch  et  de  V  Alienation  Mtntale,  Etudes  Psychologizes,  Yurie   1815 
'  h'urt/irr  lit  port  of  the  Commissioners  in  Lunacy,  p.  392,  1847.  ' 

*  Pharmaceutical  Journal,  vol.  vi.  p.  71, 1849.  *  Ibid  p  171    1846 
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be  administered  in  the  form  of  pill;  or  better  by  diffusion  through  an  emulsion 
(prepared  by  rubbing  the  extract  with  olive  oil,  in  a  warm  mortar,  and  gradually 
adding  mucilage,  and  afterwards  water),  or  by  solution  in  rectified  spirit,  and  drop, 
ping  the  tincture  into  water  immediately  before  its  administration. 

I  TINCTURA  CANNABIS  INDICT,  D-;  Tincture  of  Indian  Hemp.— (Purified  Extract 
of  Indian  Hemp  gss;  Rectified  Spirit  Oss.  Dissolve  the  extract  in  the  spirit,  I).) 
— These  are  the  proportions  directed  to  be  used  by  Dr.  O'Shaughnessy;  but,  probably 
by  a  typographical  error,  he  has  ordered  proof  spirit  instead  of  rectified  spirit.  1  tost 
from  n^x  to  f3j.  Dr.  O'Shaughnessy  gives  in  tetanus  5j  every  half  hour,  until  the 
paroxysms  cease,  or  catalepsy  is  induced;  in  cholera,  ten  drops  every  half  bour. 
It  may  be  administered  in  an  emulsion  or  mucilaginous  mixture,  or  in  water  sweet- 
ened with  sugar.  It  should  be  swallowed  soon  after  it  has  been  added  to  the  aqueous 
liquid,  as  the  resin  precipitates,  and  is  apt  to  adhere  to  the  side  of  the  vessel. 

Other  Preparations  of  Ixdian  Hemp. — By  the  Asiatics,  Egyptians,  and  others  who  employ 
Indian  hemp  for  the  purposes  of  intoxication,  various  preparations  of  this  drug  are  in  u 
some  of  these  the  plant  itself  is  employed,  either  rubbed  up  with  water  and  made  into  a  draught 
or  formed  into  an  electuary.  But  a  favourite  mode  of  using  it  is  to  extract  the  active  principle 
by  some  fatty  matter  (generally  butter  or  oil),  by  which  an  oleaginous  solution  or  fatly  eitraol 
is  obtained.  For  this  purpose  the  hemp  is  boiled  in  butter  or  oil,  with  a  little  water,  usually 
until  the  water  is  boiled  away.  It  is  said  that  the  fatty  extract  thus  obtained  will  preserve  its 
intoxicating  powers  for  years.  It  is  usually  mixed  up  witli  other  ingredients,  and  taken  in  the 
form  of  an  electuary,  confection,  or  pastile.  The  majoon  used  at  Calcutta,1  the  mpowli 
ployed  at  Cairo,2  and  the  dawamesc  of  the  Arabs,3  are  preparations  of  this  kind.  Lastly,  hemp 
is  also  used  for  smoking  in  pipes. 

Antidotes. — In  a  case  of  poisoning  by  Indian  hemp  the  treatment  should  be 
the  same  as  that  for  poisoning  by  opium  (which  see). 

116.  HUMULUS  LUPULUS,  L'-m.-THE  COMMON  HOP. 

Sex.  Syst.  Dicecia,  Pcntandria. 

(Amentum,  L. — Catkin,  E. — The  dried  strobiles.    Lupulina  ;  the  yellow  powder  separated  from  the  stro- 
biles by  rubbing  and  sifting,  D.) 

History. — This  plant  is  probably  the  Lupus  salictarius  of  Pliny.4  Its  culture 
was  introduced  into  this  country  from  Flanders,  in  the  reign  of  Henry  VIII.5 

Botany.  Gen.  Char. — Dioecious.  Males: — Calyx 5-partite.  Stamensb.  Fe- 
males:— Strobiles  consisting  of  large,  persistent,  concave  scales  [bracts],  having  a 
single  flower  in  the  axilla  of  each.  Ovary  1.  Styles  2.  Seed  1,  with  an  arillus. 
Embryo  spirally  contorted  (Bot.  Gall.). 

Sp.  Char. — The  only  species. 

Perennial.  Stems  annual,  long,  weak,  and  climbing,  scabrous.  Leaves  petiolatc, 
3-  to  5-lobed,  serrated,  veiny,  rough.    Flowers  greenish  yellow. 

Hab. — Thickets  and  hedges  in  many  parts  of  Europe.  Indigenous  [?].  Flowers 
in  July. 

Cultivation. — The  female  plant  is  cultivated  in  several  counties  in  England, 
especially  Kent,  Sussex,  Surrey,  Worcestershire,  and  Herefordshire.  The  third 
year  after  planting  it  generally  comes  into  full  bearing.  Stacking  or  setting  the 
poles  is  performed  in  April  or  May.  The  gathering  or  picking  takes  place  in  Sep- 
tember. The  cones  are  dried  in  kilns,  and  are  then  packed  in  hempen  sacks,  called 
bags  or  pockets.     This  operation  is  called  bagging.0 

Description. — The  aggregate  fruits  of  the  Humulus  Lupulus  are  strobiles  or 
catkins  (strobili  seu  amenta  lupuli),  in  commerce  termed  hops.  They  consist  of 
scales,  nuts,  and  lupulinic  glands  or  grains.  The  scales  are  the  enlarged  and  per- 
sistent bracts,  which  enclose  the  nuts :  they  are  ovate,  membranous,  and  at  their 

1  O'Shaughnessy,  op.  supra  tit. 

"  Buchner's  Repertorium,2\.e  Reihe,  Bd.  xlix.  S.3o9,  1848;  also  3tte  Reihc,  Bd.i.S.M,  1848. 

3  Moreau,  op.  supra  tit. 

4  Hist.  Nat.  lib.  xxi.  cap.  50,  ed.  Valp.  »  Beckmann,  Hist,  of  Invent,  vol.  iv.  p.  340. 
'  Loudon's  Entytlopcedia  of  Agritulture. 
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base  glandular.  The  nuts  (achenia)  are  small,  hard,  nearly  globular,  and  covered 
with  aromatic,  superficial,  globose  glands.  The  lupulinic  (/lands  or  grains  (com- 
monly termed  yellow  powder  or 

lupulin)  are  the  most  import-  Fig-  289. 

ant  parts  of  the  strobiles.  By 
thrashing,  rubbing,  and  sifting, 
Dr.  Ives1  procured  1-1  ounces 
from  six  pounds  of  hops;  and 
he  therefore  concluded  that  dry 
hops  would  yield  about  a  sixth 
part  of  their  weight  of  these 
grains.  They  are  usually  inter- 
mixed with  sand.  They  arc 
rounded,  of  a  cellular  texture, 
golden  yellow,  and  somewhat 
transparent.  They  arc  sessile, 
or  nearly  so.  The  common 
centre,  around  which  the  cells 
are  arranged,  has  been  called 
the  hilum.    By  drying  they  lose 


Hamulus  Lvpulus. 


Dried  Lupulinic  grain,  with  Us  hilum 
{magnified). 

their  spherical  form.  Placed  in 
water  they  give  out  an  immense 
number  of  minute  globules. 
I  fader  other  circumstances  they 
become  ruptured,  and  allow  an 
inner  envelop  to  escape.  Ac- 
cording to  Turpin,3  they  consist  of  two  resides,  one  enclosing  the  other.  The  inner 
one  contains  globules,  an  aromatic  oil,  and  a  gas.  He  also  states  that,  in  the  bubbles 
of  the  disengaged  gas,  an  immense  number  of  crystals  are  formed. 

Composition.— Payen,  ChevaUier,  and  Pelletan3  analyzed  the  scales  and  lupu- 
linic grains.     Dr.  Ives'  also  examined  the  latter. 


a.  Male  flower.     6.  Female  do.    c.  Sepal  or  bracteole. 
d.  Bract,    e.  Embryo.    /.  Lupulinic  gland. 


Lupulinic  Grains. 


Payeii,  Cht  vull i,  r,  and  PelUtan's 
Analysis. 

Volatile  oil 2.00 

Bitter  principle  (Lnpalite)   .  .  .      10.30 

Reiin 50  to  55.00 

Lignin  .  .  ■ 33.00 

Patty,  astringent,  and  gummy 
mattera,  oamazome,  malic 
and  carbonic  acida,  ■ 
suits  (malate  of  lime,  acetate 
of  ammonia,  chloride  of  po- 
iiiin,  aulphate  of  potash), 
if 


Ivt's  Analysis. 

4.16 


traces. 


Tannin     .  .  . 

Extractive    . 

Bitter  princi- 
ple   .  .  .  . 

Wax 

Resin    .  .  .  . 

Lignin  .  .  .  . 


8.33 

9.16 
10.00 
30.00 
38.33 

100.00 


Scales. 

Payen,  ChevaUier,  and  Pelletan's 

Analysis. 

Astringent  matter. 

Inert  colouring  matter. 

Chlorophylle. 

Gum. 

Lignin. 

Salts  (of  potash,  lime,  and  ammonia, 
containing  acetic,  hydrochloric,  sul- 
phuric, nitric,  &c.  acids). 

The  scales  usually  contain  a  portion  of 
lupulinic  matter,  from  which  it  is  al- 
most impossible  to  free  them. 


1  Journal  ofSeienct,  vol.  xi.  p.  90S, 

Scii  nets,  t.  xvii.  p.  104,  1840;  see  also  Raspail,  Chim   Or< 
Joum   ,1,  PKarm.  t.  vm.  p.  908  ;  and  Journ.  dc  Chim.  Med.  t.  ii.  p.  527. 
Juurnal  of  Scitncc,  vol.  xi.  p.  205. 
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1.  Volatile  oil  of  Hops. — Resides  in  the  lupulinic  grains.  Obtained  by  submitting  these 
or  hops  which  contain  them,  to  distillation  with  water.  Its  colour  is  yellowish,  its  odour  that 
of  hops,  its  taste  acrid.    It  is  soluble  in  water,  but  still  more  so  in  alcohol  and  ether.     I; 

is  0.910.  By  keeping,  it  becomes  resinified.  It  is  said  to  act  on  the  system  as  a  narcotic.  Tba 
water  which  comes  over,  in  distillation,  with  the  oil,  contains  acetate  of  ammonia,  and  blackenj 
silver.-  from  which  circumstance  the  presence  of  sulphur  is  inferred. 

2.  Bitteii  Principle  of  Hops;  Lupuiilc. — It  is  procured  by  treating  the  aqueous  exi 
the  lupulinic  grains,  united  with  a   little  lime,  with  alcohol.     The  alcoholic  tincture 
evaporated  to  dryness,  the  residue  treated  with  water,  and  the  solution  evaporated.    The  residue, 
when  washed  with  ether,  is  lupulite.    It  is  uncrystallizable,  yellowish  white,  very  bitter,  soluble 
in  20  parts  of  water,  very  soluble  in  alcohol,  and  slightly  so  in  ether.     The  aqueous  solution 
froths  by  agitation;   it  forms  no  precipitate  with  either  tincture  of  nutgalls  or  acetate 
Lupulite  contains  no  nitrogen.     It  is  devoid  of  the  narcotic  property  of  the  oil.     In  small  closes 
it  is  said  to  have  caused  loss  of  appetite  and  diminished  digestive  power;  but  a  repetition  of 
the  experiment  is  very  desirable. 

3.  Tannic  Acid;  Tannin. — In  the  manufacture  of  beer,  this  principle  serves  to  precipitate 
the  nitrogenized  or  albuminous  matter  of  the  barley,  and,  therefore,  for  clarification. 

4.  Resin. — Is  of  a  golden  yellow  colour,  and  becomes  orange-yellow  by  exposure  to  the  air. 
It  is  soluble  in  both  alcohol  and  ether.  It  appears  to  be  the  oil  changed  into  resin,  partly  by 
oxidizement. 

Chemical  Characteristics. — A  decoction  of  hops  reddens  litmus,  owing  to 
the  presence  of  free  acid.     Sesquichloride  of  iron  strikes  an  olive  green  colour 
(tannate  of  iron).     A  solution  of  gelatin  renders  the  filtered  decoction  turbid 
nate  of  gelatin).     Chloride  of  barium  occasions  with  it  a  white  precipitate  (sidpkaU 
of  baryta).     Oxalate  of  ammonia  also  causes  a  white  precipitate  (oxalate  of  lime). 

Physiological  Effects. — The  odorous  emanations  (vapour  of  the  volatile  oil) 
of  hops  possess  narcotic  properties.  Hence  a  pillow  of  these  cones  promotes  sleep, 
as  I  have  several  times  witnessed.  Moreover,  we  are  told  that  stupor  has  occasion- 
ally been  induced  in  persons  who  have  remained  for  a  considerable  time  in  hop 
warehouses. 

The  lupulinic  grains  are  aromatic  and  tonic.  They  appear  also  to  possess  sooth- 
ing, tranquillizing,  and,  in  a  slight  degree,  sedative  and  soporific  properties.  But 
the  existence  of  any  narcotic  quality  has  been  strongly  denied  by  Dr.  Bigsby,1 
Magendie,2  and  others.  "  I  have  tried,  at  different  times,"  says  Magendie,  "  both  the 
lupuline  [lupulinic  grains]  in  substance,  and  its  different  preparations,  on  animals, 
but  I  have  never  observed  that  it  is  a  narcotic,  although  this  property  is  one  which 
is  most  strikingly  displayed  in  experiments  on  animals."  Dr.  Maton3  found  that  it 
allayed  pain,  produced  sleep,  and  reduced  the  frequency  of  the  pulse  from  96  to  GO 
in  twenty-four  hours. 

Both  infusion  and  tincture  of  hops  are  mild  but  agreeable  aromatic  tonics.  They 
sometimes  prove  diuretic,  or,  when  the  skin  is  kept  warm,  sudorific.  Their  sedative, 
soporific,  and  anodyne  properties  are  very  uncertain. 

Uses. — A  pillow  of  hops  (cervicale  seu  pulvinns,pulvinar  lupuli)  is  occasionally 
employed  in  mania,  and  other  cases  in  which  inquietude  and  restlessness  prevail, 
and  in  which  the  use  of  opium  is  considered  objectionable.  In  hop  countries  it  is 
a  popular  remedy  for  want  of  sleep.  The  benefit  said  to  have  been  obtained  from 
it  by  George  III.,  for  whom  it  was  prescribed  by  Dr.  Willis,  in  1787,  brought  it 
into  more  general  use. 

Hops  are  given  internally  to  relieve  restlessness  consequent  upon  exhaustion  and 
fatigue,  and  to  induce  sleep  in  the  watchfulness  of  mania  and  of  other  maladies ; 
to  calm  nervous  irritation;  and  to  relieve  pain  in  gout,  arthritic  rheumatism,  and 
after  accouchement.  Though  they  sometimes  produce  the  desired  effect,  they  fre- 
quently fail  to  give  relief.  Dr.  Maton  used  it,  with  good  effect,  as  an  anodyne  in 
rheumatism. 

As  a  tonic,  it  is  applicable  in  dyspepsia,  cachectic  conditions  of  the  system,  or 
any  other  maladies  characterized  by  debility. 

Hops  have  been  applied,  topically,  in  the  form  of  fomentation  or  poultice,  as  a 

1  Lond.  Med.  Rep.  vol.  iv.  p.  287.  a  Formulaire. 

3  Vbservations  on  Humiilus  Lupulus,  by  A.  Freake,  2d  edit. 
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resolvent  or  discutient,  in  painful  swellings  and  tumours.  Freake  employed  an  oint- 
ment, composed  of  lard  and  the  powder  of  the  hop,  as  an  anodyne  application  to 
cancerous  sores.1 

But  the  principal  consumption  of  hops  is  in  the  manufacture  of  beer  and  ale, 
to  which  they  communicate  a  pleasant,  bitter,  and  aromatic  flavour,  and  tonic  pro- 
perties; while,  by  their  chemical  influence,  they  check  the  acetous  fermentation. 
Part  of  the  soporific  quality  of  beer  and  ale  is  usually  ascribed  to  the  hops  used  in 
the  manufacture  of  these  beverages. 

Administration. — The  best  preparation  of  hops,  for  internal  use,  is  the  yellow 
powder  (lupulinic  grains  or  lupulin).  The  infusion  and  tincture  are  less  eligible 
modes  of  exhibition.  The  extract  is  still  more  objectionable.  Well-hopped-beer  is 
a  convenient  mode  of  administering  hops,  when  fermented  liquors  are  not  contra- 
indicated  (see  ante,  p.  118). 

1.  IMTSm  LUPULI,  L.;  Infusion  of 'Hops.— (Hops  Jvj ;  Boiling  Distilled  Water 
()j  [Hops  gas;  Boiling  Water  Oj,  W.  &.].  Macerate  for  four  [two,  U.  £.]  hours 
in  a  vessel  lightly  covered,  and  strain.) — Dose,  fjj  to  f|ij. 

_  I  TIKCTCRA  LUPULI,  L.  [U.S.];  Tinctura  Humuli;  Tincture  of  Hops.— (Hops 
5VJ  [3V>  U>  &]j  Proof  Spirit  Oij.  Macerate  for  seven  days,  and  strain.) — Dose, 
f^ss  to  f3'j- 

I.  EXTRACTUM  LUPULI,  L.  E.;  Extractum  Humuli,  D.;  Extract  of  Hops.— 
(Hops  ibjss  [ibj,  E.);  Boiling  Distilled  Water  Cong,  ij  [Cong,  j,  E.~\.  Ma- 
cerate for  twenty-four  hours,  then  boil  down  to  a  gallon  [Oiv,  E.],  and  strain  the 
liquor  while  hot;  lastly,  evaporate  [in  the  vapour  bath,  E.~\  to  a  proper  consistence. 
The  directions  of  the  Dublin  College  are  nearly  the  same  as  those  of  the  Edinburgh 
College.) — Dose,  grs.  v  to  9j.  Whatever  virtue  this  preparation  possesses  is  owing 
to  the  bitter  principle  or  lupulite. 

4.  LUPULINA;  Yellow  Powder;  Lupulinic  Grains  or  Glands. — (Separated  from 
the  strobiles  by  rubbing  and  sifting.) — Dose,  grs.  vj  to  grs.  xij,  taken  in  the  form 
of  powder  or  pills. 

I,  TINCTURA  LUPULIM,  D.;  Tinctura  Lupuli,  E.— (Lupulin  gv;  Rectified  Spirit 
Oij.  Macerate  for  fourteen  days,  strain,  express,  and  filter,  D. — Take  any  con- 
venient quantity  of  Hops,  recently  dried-  separate  by  friction  and  sifting  the  yel- 
lowish-brown powder  attached  to  the  scales.  Then  take  of  this  powder  gv  [giv, 
r.  S.y,  and  of  Rectified  Spirit  Oij;  and  prepare  the  tincture  by  percolation  or 
digestion,  as  directed  for  tincture  of  capsicum.     Ph.  Ed.) — Dose,  3ss  to  3ij. 


Order  XXX.     MORACE^. 

MoitEiE,  Endlicher. 

CiuitArTF.ns.— F/ouws  unisexual.    Males  -.—Calyx  0,  or  3— 4-partetl.    Stamens  3— 4,  inserted 

into  the   base  of  the  calyx  and  opposite  its  segments.     Females  -.—Calyx  0,  or  4— 5-parted. 

[•celled,  rarely  2-celled.     Ovules  solitary,  pendulous,  or  ampliitropal,  with  the  foramen 

nost.     Fruit  small  nuts  or  utricles,  1-seeded,  inclosed  within  the  succulent  receptacle,  or 

I  in  a  fleshy  head  formed  by  the  consolidated  succulent  calyx.    Seed  solitary,  with  a  thin 

brittle  testa;   embryo  lying  in  fleshy  albumen,  hooked,  with  the  radicle    long,  superior,  folded 

down  towards  the   cotyledons.—  Trees  or  shrubs,  with  a  milky  juice.     Leaves  furnished  with 

stipules. 

PnoPF.n-riKs.— Various.     The  milky  juice  of  some  species  is  bland  and  potable;  of  others 
m  I  poisonous,     tn  India,  Fiats  elastica  yields  caoutchouc.     Madura  tinctoria  furnishes  the 
dyewood  oalled  Futtie,  whose  colouring  principle  is  termed  marine. 

1  Op.  cil.  p.  13;  see  also  Annals  of  Medicine,  vol.  ii.  p.  403. 
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117.  MORUS  NIGRA,  Linn.— THE  COMMON  MULBERRY. 

Sex.  Syst.  Monoscia,  Tetrandria. 
(Fructus  Succus,  L.) 

History. — The  mulberry  (popia)  is  mentioned  by  Hippocrates1 — "Mora  calefa- 
ciunt  et  humectant  ac  alvo  secedunt,"  says  the  Father  of  Physic.     Dioscorides 
speaks  of  the  mulberry. 

Botany. — Gen.  Char. — Monoecious.  Catkins  unisexual.  Calyx  4-lobcd ;  the 
lobes  concave.  Stamens  4,  alternate  with  the  segments  of  the  calyx.  Ovary  free. 
Stigmas  2.     Seeds  1-2,  covered  by  the  pulpy  calyx  (But.  Gall.). 

Sp.  Char. — Lea ves  cordate,  ovate,  lobed,  or  unequally  dentate;  rough  and  tliickish. 
Fruit  dark  purple  (Bot.  Gall.'). 

A  small  tree,  with  rugged  bark.  Flowers 
greenish.  "Fruit,  consisting  of  the  female  flow- 
ers, become  fleshy  and  grown  together,  inclosing 
a  dry  membranous  pericarp."     (Lindley.) 

Hab. — Native  of  Persia  and  China.  Culti- 
vated for  its  fruit.     Flowers  in  May. 

Description. — The  fruit  is  usually  called  a 
berry  (bacca  mori  uiijrse),  but  is,  in  fact,  that 
kind  called  by  botanists  a  sorosis.  Its  odour  is 
peculiar  and  agreeable ;  its  taste  is  peculiar,  plea- 
sant, acidulous,  and  sweet.  The  juice  is  dark 
violet  red. 

Composition. — The  fruit  has  not  been  ana- 
lyzed.    Its  principal  constituents  are — vioktwd 
colouring  matter,  tartaric  acid,  sutjar,  and 
fibre.     The  root  has  been  analyzed  by  Wacken- 
roder.8 

Physiological  Effects. — Mulberries  arc  ali- 
mentary in  a  slight  degree;  they  allay  thirst,  diminish  febrile  heat,  and,  in  large 
quantities,  prove  laxative. 

Use. — They  are  employed  as  an  agreeable  aliment,  and  are  well  adapted  to  check 
preternatural  heat  and  relieve  thirst  in  fevers,  but  are  objectionable  when  a  tendency 
to  diarrhoea  exists.  They  owe  their  retention  in  the  Pharmacopoeia  to  their  colour 
and  flavour. 

STRUPUS  MORI,  L. ;  Syrup  of  Mulberry—  (Juice  of  Mulberries,  strained,  Oj; 
Sugar  tbijss;  Rectified  Spirit  ffijss.  Dissolve  the  sugar  in  the  mulberry  juice 
with  a  gentle  heat,  and  set  aside  for  twenty-four  hours ;  then  remove  the  scum,  and 
pour  off  the  clear  liquor  from  the  dregs  if  there  are  any.  Lastly,  add  the  spirit.) — 
Used  as  a  colouring  and  flavouring  substance.  Its  acidity  prevents  its  being  used 
with  alkalies,  earths,  or  their  carbonates. 


Morus  Ni"ra. 


118.  FICUS  CARICA,  Linn.— THE  COMMON  FIG. 

Sex.  Syst.  Polygurnia,  Trioecia,  Linn. — Polygamia,  Dioecia,  Willd. — Dicecia,  Triandrin,  Ptrs. 
(Fructus  praeparatus,  L. — Fici :  the  dried  fruit,  E.  D.) 

History. — In  the  Old  Testament  we  are  informed  that  Hezekiah  (who  lived 
GOO  years  before  Christ)  used  figs  as  a  topical  application  to  a  boil.4    The  fig- 


1  De  rictus  ratione,  lib.  ii.  p.  300,  ed.  Foes. 
3  Ginelin's  Handb.  d.  Chem.  ii.  1324. 


3  Lib.  i.eap.  IPO. 

4  Isaiah,  rxxviii. 21. 


Common  Fig: — Botany;  Description;  Uses. 
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Ficus  Carka. 
a.  Section  of  Fruit,    b.  Stamens,     c.  Styles. 


tree  is  the  ovxri  of  Dioscorides,1  the  Ficus  F'S-  292- 

of  Pliny.2 

BOTANY.  Gen.  Char. — Monoecious. 
Flowers  numerous,  pedicellated,  inclosed 
within  a  fleshy  receptacle,  which  is  urn- 
bilicated,  and  nearly  closed  at  the  apex, 
hollow  within.  Calyx  3 — 5-lobed  : 
lobes  acuminate.  Male-flowers  near  the 
umbilicus.  Stamens  3 — 5.  Ovary  free 
(Desf.)  ;  ^semi-adnate  (Gaertn.).  Style 
1.  Stigma*  2.  Drupe  or  utricle  1- 
seeded,  sunk  into  the  pulpy  receptacle. 
( 'oat  of  the  nut  fragile,  crustaceous  (But. 
Gall.). 

Sp.  Char. — Lea  res  cordate,  palmate; 
scabrous  above,  pubescent  beneath  {But. 
Gall.). — A  small  tree.  Flowers  in  June. 
Receptacle  green.  At  the  base  of  each 
receptacle  are  two  or  three  bracteal 
scales. 

Hab. — Native  of  Asia  and  South  of 
Europe. 

Description. — Figs(jfciseucan«e) 

constitute  that  kind  of  collective  fruit 
called,  by  Mirbel,  a  syconus.  They  consist  of  fleshy,  hollow,  pyriform  receptacles, 
within  which  are  numerous,  small,  seed-like  bodies  (achenia,  Lindley;  utricles, 
Auctor).  In  the  unripe  state  they  contain  an  acrid  and  bitter  juice,  but  which, 
when  they  are  ripe,  is  replaced  by  sugar.  Ripe  figs  are  dried  in  the  sun  or  in  ovens, 
and  are  afterwards  packed  in  drums  and  baskets,  in  which  they  are  imported. 
A-  met  with  in  the  shops,  they  are  more  or  less  compressed,  are  covered  with  a 
whitish,  saccharine  efflorescence,  have  a  brownish  or  yellowish  colour,  and  are 
somewhat  translucent.  They  have  a  peculiar  and  agreeable  odour,  and  contain 
a  Bweet,  viscid  pulp,  in  which  are  the  achenia.  Turkey  or  Smyrna  jigs  are 
the  largest,  must  juicy,  and  sweetest;  hence  they  arc  sometimes  termed  fat  figs 
(caricee  pingues):  they  are  distinguished  into  pulled  and  flat.  Of  20,400 
rwts.  of  figs,  imported  in  1830,  no  less  than  18,801  came  from  Turkey  (Parliam. 
Rt  turn). 

COMPOSITION. — l>ley3  analyzed  Smyrna  figs,  and  obtained  the  following  results  : 
Sugar  of  Jigs  (i'2  .5,  fatty  matin-  0.9,  extractive  with  chloride  of  calcium  0.4, 
gum  with  phosphoric  acid  5.2,  woody  fibre  and  seeds  [achenia]  15.0,  and  water 
16.0-100.0. 

PHYSIOLOGICAL  EFFECTS. — Figs  are  nutritive,  emollient,  demulcent,  and  laxa- 
tive.    In  the  fresh  state  they  are  both  agreeable  and  wholesome  :  when  dried,  as 
we  receive  them,  they  readily  disorder  the  stomach  and  bowels,  and  occasion  flatu- 
-  lence,  griping,  and  mild  diarrhoea. 

Uses. — In  those  countries  where  they  are  plentiful,  figs  arc  used  as  food.  Here 
they  are  chiefly  employed  as  a  dessert.  Internally  they  are  given  in  the  form  of 
demulcent  decoctions  (as  the  Decoctum  Hordei  compositum,  L.  D.)  in  pulmonary 
and  nephritic  affections.  As  laxatives  they  are  sometimes  taken  with  the  food  to 
relieve  habitual  constipation,  and  enter  into  the  composition  of  Cdnfectio  Sennse, 
L.  (Electuariuyn  Sennas,  E.j.  lloasted  or  boiled,  and  split  open,  they  are  employed 
as  .suppurative  cataplasms  in  gum-boil,  &c. 


'  Lib.  i.  cap 

J  l'ltnrm.  Ciilral-Bluttfur  1831,  S.  87. 


Hist.  Xat.  lib.  xxiii.  cap.  G3. 
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11&  DORSTENIA  CONTRAJERVA,  linn.,-  and 
D.  BRASILIENSIS,  Lam. 

Sex.  Syst.   Tetrandria,  Monogynia. 
(Radix.) 

History. — The  earliest  notice  of  this  plant  is  that  by  Monardes,1  who 
that  the  word  contrayerva  is  the  Indo-Spanish  term  for  alexipharmic  or  counter. 
poison.     In  1581,   Clusius2  received  from  Sir  Francis  Drake   a   root,  which  be 
called,  after  the  donor,  drakena  radix,  and  which  has  been  supposed^o  he  con- 
trayerva root. 

Botany.      Gen.  Char. — Monoecious.     Flowers  arranged  upon  a  fleshy  recep- 
tacle, usually  flat  and  expanded,  and  extremely  variable  in  form :  males  on  the 

surface    of  the  receptacle,   2-lobed 
Fig.  293.  fleshy,  diandrous ;  females  imni 

in  the  receptacle,  also  2-lobed  in 
most  species.  Ovary  1 — 2-celled, 
with  a  single  suspended  ovule  in 
each  cell.  Style  1.  Stigma  2- 
lobed.  Achenia  lenticular,  imbedded 
in  the  fleshy  receptacle,  from  which 
they  are  projected  with  elasticity 
when  ripe. — Dwarf  herbaceous  plants 
with  scaly  rhizomata  (Lindlcy). 

Species.  —  1.  D.  Contrajerva, 
Linn.  —  Caulescent ;  stem  covered 
with  spreading  green  scaly  stipules. 
Leaves  palmate  ;  the  lobes  lanceolate, 
acuminate,  coarsely  serrated  and 
gashed,  occasionally  almost  pinnati- 
fid.  Receptacle  on  a  very  long 
stalk,  quadrangular,  wavy,  or  plated 
(Lindley).  A  native  of  New  Spain,  Mexico,  Peru,  Tobago,  St.  Vincent's  (Willd.). 
The  root  of  this  is  not  met  with  in  commerce. 

2.  D.  brasiliensis,  Lam. — A  native  of  Jamaica,  Brazil,  and  Trinidad.  This 
yields  the  contrayerva  root  usually  met  with  in  the  shops. 

Description. — The  contrayerva  root  [radix  contrajervas)  usually  found  in  the 
shops,  is  imported  from  the  Brazils.  It  consists  of  an  ovoid  or  oblong  rootstock, 
terminating  inferiorly  in  one  or  several  long,  tapering,  more  or  less  curved  root- 
fibres.  From  the  sides  of  the  rootstock  also  arise  numerous  slender  fibres.  Ex* 
ternally  the  colour  is  yellowish-brown.  The  odour  of  the  root  is  peculiar,  but  aro- 
matic.    The  taste  is  warm,  bitterish,  slightly  acrid. 

I  have  also  found  another  kind  of  contrayerva  root  in  the  shops.  The  root- 
stalk  is  smaller,  cylindrical,  blackish-brown,  with  fewer  fibres.  The  receptacle 
and  leaves  are  attached ;  the  latter  are  reniform.  Is  this  the  drakena  radix  of 
Clusius  ? 

Composition. — The  root  has  not  been  analyzed.  It  contains,  according  to  Geiger,' 
volatile  oil,  hitter  extractive,  and  starch.  To  which  may  be  added  resin,  free  add, 
and  u-oo'Jy  jibrc. 

Physiological  Effects. — Stimulant,  tonic,  and  diaphoretic.  Its  operation  is 
very  analogous  to  that  of  serpentary  root,  between  which  and  the  rhizome  of  the 
sweet  flag  it  deserves  to  be  arranged.  The  root  of  the  Dorstenia  hrasiliensis  often 
proves  emetic.4 


Dorstenia  Contrajerva. 

A.  Entire  receptacle. 

B.  Section  of  ditto :  a.  Female  flowers;  b.  Male  ditto. 

C.  Male  flower  in  its  superficial  hollow. 


1  Clusius,  Eroticorum,  lib.  x.  p.  311. 
3  Hand,  d   tharm. 


Ibid.  p.  S3. 

De  Candolle,  Essai  sur  Us  Propriites  Mid. 
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3, — Obsolete,  or  nearly  so.     It  has  been  employed  in  fevers  of  a  low  type, 
and  in  other  diseases  requiring  a  mild,  stimulant,  and  diaphoretic  treatment. 

Administration. — The  dose  of  the  root  uxpowder  is  9j  or  3ss.  The  infusion 
(prepared  by  digesting  from  3iv  in  fgvj  of  boiling  water)  may  be  given  in  doses 
of  fjjj  orf(5ij.  The  puhus  contrajcrvse  compositus  (composed  of  powdered  con- 
trayerva  root  |v,  and  prepared  shells  Jbjss)  is  no  longer  officinal. 


Order  XXXI.    ARTOCARPACE.E,  Lindley. 

AnTOCAHPEiE,  R.  Brown:  Endl. 

Characters. — Flowers  unisexual,  in  dense  heads.  Males: — Calyx  0,  or  consisting  of  2 — 4 
(•pais.  Stamens  opposite  the  sepals.  Females: — Flowers  arranged  over  a  fleshy  receptacle. 
Calyx  tubular,  with  a  2 — 4-cleft  or  entire  limb.  Ovary  free,  1 -eel led.  Ovules  suspended.  Fruit 
surrounded  by  a  dry  or  fleshy  receptacle,  or  composed  of  consolidated  fleshy  calyxes,  within 
which  lies  a  multitude  of  nuts.  Seeds  erect,  parietal  or  pendulous.  Embryo  more  or  less  albu- 
minous, straight,  with  the  radicle  directed  towards  the  vertex  of  the  ovary. — Trees  or  shrubs, 
with  a  milky  juice.     Leaves  alternate.     Stipules  large,  convolute. 

Pkopebties. — The  milky  juice  is  variable  in  quality:  in  some  species  being  poisonous,  in 
some  edible,  in  others  neither.  It  usually,  if  not  invariably,  contains  caoutchouc. — The  Arlo- 
carpus inciaa,  or  Bread  fruit  tree,  and  the  A.  integrifolia  or  Juk  fruit,  deserve  notice  on  account 
n|  their  important  alimentary  uses.  Arlocarpus  incisa  is  a  native  of  the  islands  of  the  Pacific 
and  of  the  Moluccas.  Its  fruit  is  to  the  inhabitants  of  Polynesia  what  corn  is  to  the  people  of 
the  other  parts  of  the  world.  Arlocarpus  integrifolia  is  cultivated  throughout  southern  India, 
and  all  the  warmer  parts  of  Asia.  Its  fruit  forms  a  very  considerable  article  of  food  in 
Ceylon.1 

120.  Antiaris  toxicaria,  Leschinauit.— Antsjar  or  Upas. 

This  is  the  celebrated  Antsjar  or  Upas  poison  tree  of  Java,  rendered  notorious  principally  in 
nence  of  certain  gross  falsehoods  concerning  it,  about  the  year  17S0,  by  a  person  of  the 
name  of  Foersch,said  to  have  been  a  surgeon  in  the  service  of  the  Dutch  East  India  Company. 
Malefactors,  says  this  person,  when  they  receive  sentence  of  death,  are  offered  the  chance  of 
life,  if  they  will  go  to  the  Upas-tree  for  a  box  of  poison ;  and  although  every  precaution  is  taken 
to  avoid  the  injurious  influence  of  the  emanations  of  the  tree, yet  of  700  criminals  who  went  to 
the  poison,  scarcely  two  out  of  twenty  returned.  Foersch  further  adds,  that  for  fifteen  or 
eighteen  miles  around  this  tree  no  living  animal  of  any  kind  has  ever  been  discovered.2  Dr. 
HorsfleUi*  and  M.  Leschinauit4  have  shown  that  the  above  statements  are  for  the  most  part 
fabulous.  From  their  observations  it  appears  that  the  true  poison  tree  of  Java  is  the  Antiaris 
toxicaria5  (  Fig.  295).  Itisoneof  the  largest  forest  trees  of  Java,  being  from  60  to  100  feet  high. 
The  milky  juice  is  collected  by  incision,  and  is  then  inspissated  by  boiling  along  with  the  juice 
of  arum,  galanga,  onions,  &c.  The  poison,  when  brought  to  this  country,  is  found  to  be  a  thick 
fluid  of  a  grayish-brown  or  fawn-colour,  and  an  unpleasant  odour.  It  consists,  according  to 
Pelletier  and  Caventou,'  of  a  peculiar  elastic  resin,  slightly  soluble  gummy  matter  analogous  to  bassorin, 
and  a  bitter  matter,  soluble  in  water.  This  bitter  matter  is  composed  of  a  colouring  matter  ab- 
sorbable by  charcoal,  an  undetermined  and,  and  antiarin,  the  active  principle  of  the  plant,  and 
which  is  precipitaWe  by  tincture  of  galls.  More  recently,  Mulder'  has  submitted  this  juice  to 
analysis,  and  found  it  to  consist  of  vegetable  albumen  10.14,  gum  12.34,  anliar-resin  20.93,  myricin 
intiarin  3  56,  tugar  6.31,  and  extractive  33.70.  The  antiar-resin  was  composed  of  C'«H120. 

Antiarin  i sisted  of  CuHl0()5.     Sir  B.  Brodie^  says,  the  poison  renders  the  heart  insensible  to 

nulus  of   the  blood.     Magendie  and  Delile^  found  that,  besides  acting  on  the  brain  and 
spinal  marrow,  it  proved  emetic.    According  to  Andral.it  causes  convulsions,  with  alterna- 
relaxadon. 


1  Hooker,  Bol   Mag.  vo\.  ii.  N 

the  translation  of  I'oersch's  paper,  in  Burnett's  Outlines  of  Botany,  552;  also,  Penny  Magaz.  vol. 

Journal,  vol.  ii.  p.  331.  «  Ann.du  Mus.tPHist.  Nat.  t.  xvi.  p.  t  TG 

irate  account  of  tins  tree,  by  M.  I.  J.  Bennett,  see  Dr.  Borsfield's  Plantce  Javanicce 

i  'him.  i  i  I'/njs.  t.  xxvi.  p.  II. 

Ctntral-Blattfar  1838,  S.  511.  9  Phil.  Trans  for  1811 
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Fig.  294. 


Arbor  toxicaria.  Ipo.,  Rumph.;  Antiaris  toxicaria,  Leschinault. 
(From  Blume*s  Rumphia.) 


Order  XXXII.    PIPERACEtE,  Richard.— PEPPERWORTS. 

Characters. — Flowers  naked,  hermaphrodite,  with  a  bract  on  the  outside.  Stamens  2  or 
more,  arranged  on  one  side,  or  all  round  the  ovary;  to  which  they  adhere  more  or  less;  an- 
thers 1 — 2-celled,  with  or  without  a  fleshy  connective;  pollen  roundish,  smooth.  Ovary  Buperior, 
simple,  1 -celled,  containing  a  single  erect,  orthotropal  ovule ;  stigma  sessile,  simple,  rather  ob- 
lique. Fruit  superior,  somewhat  fleshy,  indehiscent,  1-celled,  1-seeded.  Seed  erect,  with  the 
embryo  lying  in  a  fleshy  sac,  placed  at  the  apex  of  the  seed  on  the  outside  of  the  albumen.— 
Shrubs  or  herbaceous  plants.  Stems  articulated.  Leaves  opposite,  verticil  late,  or  alternate,  in  con- 
sequence of  the  abortion  of  one  of  the  pair  of  leaves.  Stipules  0,  or  in  pairs,  or  single  ami 
opposite  the  leaf.  Flowers  usually  sessile,  sometimes  pedicellate,  in  spikes  which  are  either 
terminal  or  axillary  ;  or  opposite  the  leaves  (Lindley). 

Properties. — Fruits  remarkable  for  their  hot  taste,  and  acrid  and  stimulant  properties, 
qualities  they  owe  to  the  presence  of  an  acrid  oil  and  resin. 

121.  PIPER  NIGRUM,  !*»».— THE  BLACK  PEPPER. 

Sex.  Syst.  Diandria,  Trigynia. 
(Fructus  immaturus,  L.— Dried  unripe  berries,  E.  D.) 

History. — The  ancient  Greeks  were  acquainted  with  pepper  (ttifttpi),  their 
knowledge  of  which  must  have  been  derived,  directly  or  indirectly,  from  the  Hindoos. 
Hippocrates1  employed  it  in  several  diseases.    Pliny2  notices  its  uses  as  a  condiment, 


De  morb.  mul.  &c. 


2  Hist.  Nat.  lib.  xii.  cap.  14,  cd.  Valp. 
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and  expresses  bis  astonishment  that  it  should  have  come  into  general  use,  since  it 
lias  neither  flavour  nor  appearance  to  recommend  it. 

\.\Y.     Gen.  Char. — Spadix  covered  with  flowers  on   all   sides.      Flowers 
hermaphrodite,  rarely  dioecious,  each  supported  by  a  scale.     Stamina  2  or  more. 

turn  with  1  solitary  erect  ovule.     Stigma  puncti- 
t'< inn,  obtuse,  or  split.     Berry  1  -seeded.     Embryo  dico-  Fie  295 

tyledonous     [monocotylcdonous,     Blume],     inverted 
I'niume).1 

Sp.  Char. — Stem  shrubby,  radicant,  climbing,  terete. 
Leaves  ovate  or  elliptical,  acuminate,  occasionally  some- 
what   oblique,    subcordate,    5 — 7-nerved,    coriaceous,  V 
smooth,  recurved  at  the  margin,  glauco-greenish  beneath. 
Spadices  shortly  pedunculated,  pendulous.     Fruits  dis-  *™ 
tinct  (Blume).2 

Stem  8 — 12  feet  long,  jointed,  dichotomous.     Fruit 
at  first  green,  then  red,  afterwards  black.  |i| 

According  to  Dr.  Roxburgh,3  Piper  trioirum  is  cultivated,  and 
yields  excellent  pepper. 

Hab. — Cultivated  in  various  parts  of  India  and  its  iper  mSrunu 

islands  (Roxburgh),  also  in  the  West  Indies. 

I'rkparation. — When  any  of  the  berries  on  a  spadix  change  from  green  to  red, 
the  whole  are  considered  fit  for  gathering;  for,  if  they  are  allowed  to  become  fully 
ripe,  they  are  somewhat  less  acrid,  and,  moreover,  easily  drop  off.  When  collected, 
they  arc  spread  out  and  dried  in  the  sun,  and  the  stalks  separated  by  hand-rubbing. 
They  are  afterwards  winnowed.4  The  dried  and  shrivelled  berries  constitute  black 
pepper  (jpiper  nigrum). 

White  pepper  (piper  album)  is  prepared  from  the  best  and  soundest  grains,  taken 
at  their  most  perfect  stage  of  maturity.  These  being  soaked  in  water,  swell  and 
burst  their  tegument,  which  is  afterwards  carefully  separated  by  drying  in  the  sun, 
hand-rubbing,  and  winnowing.5 

COMMERCE. — The  pepper  countries  extend  from  about  the  longitude  of  90°  to 
that  of  115°  E.,  beyond  which  no  pepper  is  to  be  found;  and  they  reach  from  5° 
S.  latitude  to  about  12°  N.,  where  it  again  ceases.  The  following  estimate  of  the 
production  of  pepper  is  drawn  up  by  Mr.  Crawford.6 

Production  of  Pepper. 
Sumatra  (west  coast) 20,000,000  lbs. 

Sumatra  (cast  coast) 8,000.000 

(■lands  in  the  Straits  of  Malacca 3.600,(11)0 

Malay  peninsula 3,733.333 

liomeo 8,608,667 

Sinn 8,000,000 

.Malabar 4,000,000 

Total 50,000,000 

Di'.scription. — Black  pepper  (piper  nigrum)  is  round,  covered  externally  with 
a  brownish-black  corrugated  layer  (the  remains  of  the  succulent  portion  of  the  berry), 
which  may  be  readily  removed  by  softeuing  it  in  water.  Internally  we  have  a  hard, 
whitish,  spherical,  smooth  seed,  which  is  horny  externally,  but  farinaceous  internally. 
The  taste  of  both  nucleus  and  covering  is  acrid  and  hot.  Amongst  wholesale  dealers 
-'irts  arc  distinguished: — 

1.  Malabar  pepper. — This  is  the  most  valuable:  it  is  broicnish-black,  free  from 
stalks,  and  nearly  free  from  dust. 

2.  Penang  pepper. — This  is  brownish-black,  larger,  smoother,  free  from  stalks, 
hut  very  dusty.     It  is  sometimes  used  in  England  to  manufacture  white  pepper. 

1  Enum.  Plant.  Java-,  p.  61.  >  Op.  cit. 

1  /•'/.  Indiea,  vol.  l.  p.  \SS  '  Marsden,  History  of  Sumatra,  3d  edit.  p.  137. 

'  Marsden,  up.  cit.  •  M'Culloch,  Diet,  of  Commerce. 
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3.   Sumatra  pepper. — This  is  the  cheapest  sort.     It  is  black,  mixed  with 
and  contains  much  dust.    (Under  the  name  of  Sumatra  pepper,  some  dealers  inclndi 
the  Penang  or  brownish-black  sort,  and  the  black  Sumatra  sort.) 

The  heavier  the  pepper  is,  the  more  it  is  esteemed  in  the  market.     The  he 
of  all,  being  hard  and  smooth,  is  called  shot  pepper,  which  is  either  Malabar  or 
Sumatra  sort ;  the  Penang  sort  never  yielding  this  kind  of  pepper. 

Most  dealers  sift  their  black  pepper  before  offering  it  for  sale,  and  use  the  dust 
(called  P.  D.)  for  pickling  or  grinding. 

Fulton's  decorticated  pepper  is  black  pepper  deprived  of  its  husk  by  mechanical 
trituration. 

Bleached  pepper  or  English  bleached  pepper  is  Penang  pepper  bleached  by  chlo. 
rine.     In  this  state  it  ought  perhaps  to  be  classed  among  the  white  peppers. 

White  pepper  (piper  albuiri)  is  the  fruit  deprived  of  the  external  fleshy  portion 
of  the  pericarp.     The  grains  are  larger  than  those  of  black  pepper,  spherical,  whitish 
and  smooth,  horny  externally;  internally  they  are  farinaceous  or  hollow  in  the 
They  are  less  acrid  and  pungent  than  black  pepper.     In  commerce  three  sorts  are 
distinguished : — 

1.  Tellicherry  pepper,  which  is  of  two  kinds.     Large  or  fine  Tellicherry  , 

is  larger  and  whiter  than  any  other  description  of  white  pepper,  and  fetches  a  higher 
price.      Small  or  coriander-like  pepper  is  shrivelled. 

2.  Common  white  pepper  comes  from  Penang  by  Singapore.  It  is  round  and 
not  shrivelled.     Its  value  depends  on  its  size  and  whiteness. 

3.  English  bleached  white  pepper. — When  the  two  preceding  sorts  are  scarce 
brown  Penang  pepper  is  bleached.  The  yellowest  and  largest  grains  are  chosen  for 
this  purpose,  for  neither  an  expensive  nor  small  sort  would  pay. 

Composition. — In  1819,  Oersted  discovered  piper  in  in  pepper.  In  1821,  black 
pepper  was  analyzed  by  Pelletier.1     In  1822,  white  pepper  was  analyzed  b) 


Black  Pepper  {Pelletier). 
Acrid  soft  resin. 
Volatile  oil. 
Piperin. 
Extractive. 
Gum. 
Bassorin. 
Starch. 
Malic  acid. 
Tartaric  acid. 

Potash,  calcareous  and  magnesian  salts. 
Woody  fibre. 


White  Pepper  (Luca). 

Acrid  resin jj-ju 

Volatile  oil [jf\ 

Extractive,  gum,  and  salts .  .  .  .  1250 

Starch |gjg 

Albumen •> ,511 

Woody  fibre ggjg 

Water  and  loss 19.21 


White  pepper 10000 


Black  pepper. 

Dr.  Ure3  obtained  from  100  parts  of  white  peppercorns,  a  trace  of  volatile  oil,  SJ  grains  of  a 
pungent  resin  containing  a  small  fraction  of  piperin,  about  GO  grains  of  starch  with  a  little  gum, 
and  nearly  30  grains  of  matter  (lignin)  insoluble  in  hot  or  cold  water. 

Lucii  found  no  piperin  in  white  pepper,  but  Poutet4  subsequently  detected  it. 
Probably,  therefore,  in  Luca's  analysis  the  piperin  was  contained  in  the  resin. 

1.  Resix  of  Pepper  (resina  piperis).—Thls  is  a  very  acrid  substance,  soluble  in  alcohol  and 
ether,  but  not  so  in  volatile  oils.  It  possesses  in  high  perfection  the  acrid  properties  of  pepper. 
Dissolved  in  ether,  it  was  employed  by  Dr.  Lucas  in  intermittents,  and  in  two  out  of  three 
cases  with  success.5  In  the  museum  of  the  Pharmaceutical  Society  there  are  two  kinds  of  pep- 
per resin :  one  called  the  "  green  resin,"  the  other  the  "  red  resin." 

2.  Volatile  Oil  of  Pepper  (oleum  piperis).— When  pure,  this  is  colourless ;  it  has  the  odour 
and  taste  of  pepper.  Its  sp.  gr.  is  0.9932  (Lucii).  Its  composition  is  C'°HS.  It  absorbs  hydro- 
chloric acid  in  large  quantity,  but  does  not  form  a  crystalline  compound  with  it.  According  to 
Meli.e  it  possesses  the  same  febrifuge  properties  as  piperin,  perhaps  because  it  retains  some  of 
the  latter  principle.  It  has  been  used  in  some  forms  of  dyspepsia  depending  on  general  de- 
bility. 


'  Ann.  de  Chimet  de  Phys.  xvi.  344.  ■  Schwartze,  Phar?n.  Tabellen. 

Supplement  to  Ure's  Diet,  of  Arts,  p.  200,  1844.  *  Journ.  de  Pharm   t   vii 

6  Dierbach.  Neuest.  Entd.  in  d.  Mat.  Med.  Bd.  i.  S.  252,  1S37. 
6  Dierbach,  op.  cit. 
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3.  Pipkiun-.— This  substance  was  discovered  by  Oersted  in  1819,  but  was  more  accurately 
examined  by  Pclletier  in  1821.     It  exists  in  black,  white,  and  long  pepper,  and  also  in  cubebs. 

It  is  a  crystalline  substance,  the  crystals  being  rhombic  prisms,  with  inclined  bases.  It  fuses 
at  212°  F.,  is  insoluble  in  cold  water,  and  is  only  very  slightly  soluble  in  boiling  water.  Its 
V cut  is  alcohol:  the  solution  throws  down  piperin  when  water  is  added  to  it.  Ether 
es  it,  but  not  so  readily  as  alcohol.     Acetic  acid  likewise  is  a  solvent  for  it. 

Piperin,  when  pure,  is  white  ;  but,  as  met  with  in  commerce,  it  is  usually  straw-yellow.  It 
is  tasteless  and  inodorous.  It  was  at  first  supposed  to  be  an  alkali ;  but  Pelletier  has  shown  that 
it  possesses  no  analogy  with  vegetable  alkalies,  and  that  it  is  related  to  the  resins.  With  strong 
sulphuric  acid  it  forms  a  blood-red  liquid.  Nitric  acid  colours  it  first  greenish-yellow,  then  orange, 
and  afterwards  red.     The  action  of  hydrochloric  acid  is  similar. 

In  formula,  according  to  Regnault,  is  C3lH19N06. 

Piperin  has  been  recommended  and  employed  by  Meli  and  several  other  physicians1  as  a 
febrifuge  in  intermittent  fevers.  It  is  said  to  bo  more  certain  and  speedy,  and  also  milder  in  its 
action,  than  the  cinchona  alkalies.  Moreover,  we  are  told  that  it  might  be  procured  at  a  cheaper 
rate  than  sulphate  of  quina.  Its  dose  is  about  six  or  eight  grains  in  powder  or  pills.  Sixty  grains 
have  been  taken  in  twenty-four  hours,  without  causing  any  injurious  effects.  Meli  considers  two 
or  three  scruples  sufficient  to  cure  an  intermittent.  Magendie2  proposes  it  in  blennorrhagia,  in- 
stead of  cubebs. 

4.  Staiich. — Both  black  and  white  peppercorns  contain  abundance. of  very  minute  starch 
grains. 

Adulteration. — Sago  is  said  to  have  been  used  to  adulterate  ground  white 
pepper.  The  microscope  would  readily  detect  the  fraud;  the  starch  grains  of  sago 
being  very  much  larger  than  those  of  pepper,  from  which  they  also  differ  in  shape. 
The  following  are  the  adulterations  recently  discovered3  in  pepper  by  the  micro- 
scope :  wheat-flour,  linseed  meal,  pea-flour,  mustard-seed,  and  starch  grains. 

Physiological  Effects. — Pepper  is  one  of  the  acrid  species  whose  general 
effects  have  been  already  noticed  (see  vol.  i.  p.  252).  Its  great  acridity  is  recognized 
when  we  apply  it  to  the  tongue.  On  the  skin  it  acts  as  a  rubefacient  and  vesicant.4 
Swallowed,  it  stimulates  the  stomach,  creates  a  sensation  of  warmth  in  this  viscus, 
and,  when  used  in  small  doses,  assists  the  digestive  functions,  but  if  given  in  large 
quantities  induces  an  inflammatory  condition.  Thirty  white  peppercorns,  taken 
for  a  stomach  complaint,  induced  violent  burning  pain,  thirst,  and  accelerated  pulse, 
which  continued  for  three  days,  until  the  fruits  were  evacuated.5  Wendt,  Lange, 
and  Jager"  have  also  reported  cases  in  which  inflammatory  symptoms  supervened 
after  the  use  of  pepper.  On  the  vascular  and  secerning  systems  pepper  acts  as  a 
stimulant.  It  accelerates  the  frequency  of  the  pulse,  promotes  diaphoresis,  and  acts 
as  an  excitant  to  the  mucous  surfaces.  On  one  of  my  patients  (a  lady)  the  copious 
use  of  pepper  induced  burning  heat  of  skin,  and  a  few  spots  of  Urticaria  cvanida 
usually  on  the  face.  "I  have  seen/'  says  Van  Swieten,7  "a  most  ardent  and  dan- 
gerous fever  raised  in  a  person  who  had  swallowed  a  great  quantity  of  beaten 
pepper."  It  has  long  been  regarded  as  a  stimulant  for  the  urino-genital  apparatus. 
The  opinion  is  supported  by  the  well-known  influence  of  the  peppers  over  certain 
morbid  conditions  of  these  organs.  Moreover,  the  beneficial  effect  of  pepper  in  some 
affections  of  the  rectum  leads  us  to  suspect  that  this  viscus  is  also  influenced  by 
these  fruits. 

ES. — It  is  employed  as  a  condiment,  partly  for  its  flavour,  partly  for  its  stimu- 
lant influence  over  the  stomach,  by  which  it  assists  digestion.  As  a  gastric  stimu- 
lant it  is  a  useful  addition  to  difficultly-digestible  foods,  as  fatty  and  mucilaginous 
matters,  especially  in  persons  subject  to  stomach  complaints  from  a  torpid  or  atonic 
condition  of  this  viscus.  Infused  in  ardent  spirit  it  is  a  popular  remedy  for  pre- 
venting the  return  of  the  paroxysms  of  intermittent  fevers,  given  shortly  before 
the  expected  attack.  The  practice  is  not  recent,  for  Celsus8  advises  warm  water 
with  pepper  to  relieve  the  cold  fit.  The  febrifuge  power  of  this  spice  has  been  fully 
proved,  in  numerous  cases,  by  L.  Frank,9  Meli,10  Kicdmuller  (Dierbach),  and  others- 


Entd.  in  d.  Mat.  Med.  Bd.  i.  S.  170,  1828.  *  Formulaire. 

''■'<"'  51.  *  Richard,  .Diet,  de  Mid.  t.  xvii   p  307 

'  \\  il.m.r,  Arxm  im.  w.  ihfte,  Bd.  iv.  S.  990.  s  Quoted  by  YVibmcr,  op.  cit.  S.  119 

1  Commttttariis,  English  transl.  vol.  v.  p.  67  e  Lib.  iii.  cap.  19. 

5  Juuth.  Complim,  du  Did.  des  Scienc.  Mid.  t.  viii.  p.  371.  10  Ibid.  t.  xiii.  p.  194, 
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though  Schmitz1  denies  it.  Barbier2  says  that,  in  some  instances,  where  large  doses 
were  exhibited,  death  occurred  in  consequence  of  the  aggravation  of  a  pre , 
gastritis.  It  has  been  employed  in  gonorrhoea  as  a  substitute  for  cubebs.  In  relaxed 
uvula,  paralysis  of  the  tongue,  and  other  affections  of  the  mouth  or  throat  requiring 
the  use  of  a  powerful  acrid,  pepper  may  be  employed  as  a  masticatory.  In  the  form 
of  ointment  it  is  used  as  an  application  to  tinea  capitis.  Mixed  with  mustard  it  is 
employed  to  increase  the  acridity  of  sinapisms. 

Administration. — The  dose  of  black  pepper  (either  of  corns  or  powder)  is  from 
five  to  fifteen  grains ;  the  powder  may  be  given  in  the  form  of  pills. 

1.  CONFECTIO  PIPERIS,  L.;  Confectlo  Piper Is  Nlgrl,T>.;  Electuarium  Pipemf&- 

Confection  of  Black  Pepper. — (Black  Pepper,  Elecampane-root  [Liquorice-root  in 
powder,  E.\  of  each  rbj ;  Fennel  ibiij ;  Honey,  White  Sugar,  of  each  ftii. 
Bub  the  dry  ingredients  together  to  a  very  fine  powder,  L.  E. — Black  Pepper  in 
fine  powder,  Liquorice  Boot  in  powder,  of"  each  3ss;  llefined  Sugar  $j;  Oil  of 
Fennel  Jss ;  Clarified  Honey,  by  weight,  gij,  D.  The  London  College  keeps  this 
in  a  covered  vessel,  and  directs  the  Honey  to  be  added  when  the  Confection  is  to 
be  used.  But  the  Edinburgh  and  Dublin  Colleges  order  the  Honey  to  he  added 
immediately  after  the  ingredients  have  been  mixed.) — This  preparation  is  intended 
to  be  a  substitute  for  a  quack  medicine,  called  "  Ward's  Paste,"  which  has  obtained 
some  celebrity  as  a  remedy  for  fistulrc,  piles,  and  ulcers  about  the  rectum.  Its  ef- 
ficacy doubtless  depends  on  the  gentle  stimulus  it  gives  to  the  affected  parts.  Sir 
B.  Brodie3  observes  that  severe  cases  of  piles  are  sometimes  cured  by  it;  and  be 
thinks  that  it  acts  on  them  topically,  the  greater  part  of  the  paste  passing  into  the 
colon,  becoming  blended  with  the  faeces,  and  in  this  way  coming  into  contact  with 
the  piles,  on  which  it  operates  as  a  local  application,  much  as  vinum  opii  acts  on 
the  vessels  of  the  conjunctiva  in  chronic  ophthalmia.  In  confirmation  of  this  view 
he  mentions  the  case  of  a  patient  attended  by  Sir  Everard  Home,  who  was  cured  by 
the  introduction  of  the  paste  into  the  rectum.  Confection  of  black  pepper  is  adapted 
for  weak  and  Jeucophlegmatic  habits,  and  is  objectionable  where  much  irritation  or 
inflammation  is  present.  The  dose  of  it  is  from  one  to  two  or  three  drachms  twice 
or  thrice  a  day.  "  It  is  of  no  use,"  says  Sir  B.  Brodie,  "  to  take  this  remedy  for  a 
week,  a  fortnight,  or  a  month;  it  must  be  persevered  in  for  two,  three,  or  four 
months."  As  it  is  apt  to  accumulate  in  and  distend  the  colon,  gentle  aperients 
should  be  exhibited  occasionally  during  the  time  the  patient  is  taking  the  confec- 
tion. 

2.  UNGIMTUM  PIPERIS  NIGRI;  Ointment  of  Black  Pepper.— (Prepared  Hog's 
Lard  ibj ;  Black  Pepper,  reduced  to  powder,  f  iv.  Make  an  ointment.)— Formerly 
in  vogue  for  the  cure  of  tinea  capitis. 

[8.  EXTRACTOI  PIPERIS  FLUIDUM,  U.  S.;  Fluid  Extract  of  Black  Pepper.— Tab 
of  Black  Pepper  a  pound;  Ether  a  sufficient  quantity.  Put  the  powder  into  a  per- 
colator, and  pour  ether  gradually  upon  it  until  two  pints  of  filtered  liquor  arc  ob- 
tained. From  this  distil  off,  by  means  of  a  water-bath,  at  a  gentle  heat,  a  pint  and 
a  half  of  ether,  and  expose  the  residue,  in  a  shallow  vessel,  until  the  whole  of  the 
ether  has  evaporated  and  the  deposit  of  piperin  and  crystals  has  ceased.  Lastly, 
separate  the  piperin  by  expression  through  a  cloth  and  keep  the  liquid  portion. 

This  preparation  is  of  semifluid  consistence,  of  a  dark  colour,  and  possessed 
strongly  of  the  odour  and  taste  of  black  pepper.  It  may  be  used  where  the  article 
is  usually  employed.     Dose,  gtt.  xx — f  5ss.] 

1  Rust's  Ma^az.  Bd.  xvi. 

•  TraiU  Elton,  de  Mat.  Med.  2de  edit.  t.  ii.  p.  57 

'  Lectures  im  Lond.  Med.  Gaz.  vol.  xv.  p.  710. 
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122.  CHAVICA1  ROXBURGHII,  Miqud2—  COMMON  LONG 

PEPPER. 

Sex.  Syst.  Diandria,  Trigynia. 
(Fructus  immaturus,  L. — Dried  Spikes,  E.) 

Synonymes. — Piper  hngum,  Linn,  in  part;  figure,  in  Nees'  Plant.  Medic, 
tab.  2:;. 

History. — Long  pepper  (jtirftpi  ^axpoV)  is  mentioned  both  by  Dioseorides3  and 
Galen.4 

Botany.  Gen.  Char. — Woody.  Spikes,  solitary,  opposite  to  tbe  leaves.  Flow 
ers  sessile,  dioecious.  Bracts  with  short  stalks,  nearly  quadrangular,  peltate.  Style 
very  short  or  0.  Berriet  sessile,  united  with  the  permanent  bracts  and  the  thick- 
ened racbis  of  the  spike.  Seeds  oblong  or  almost  lenticular,  with  a  crustaceous 
finely  scrobiculate  testa  and  a  mealy  albumen. 

Sp.  Char — Rather  hairy;  lower  leaves  roundish  ovate,  7-nerved;  female  spikes 
cylindrical,  about  as  long  as  their  stalk. 

Hab. — India.  Found  wild  among  bushes  on  the  banks  of  watercourses,  up  to- 
wards the  Circar  Mountains.  It  flowers  and  bears  fruit  during  the  wet  and  cold 
seasons  (Roxburgh).  It  is  cultivated  in  Bengal,  and  in  the  valleys  amongst  the 
Circar  Mountains.  The  roots  and  thickest  parts  of  the  stems,  when  cut  into  small 
pieces  and  dried,  form  a  considerable  article  of  commerce  all  over  India  under  the 
name  of  Pippula  mould. 

DESCRIPTION. — When  fully  grown,  but  yet  unripe,  the  spadiccs  are  gathered  and 
dried  by  exposure  to  the  sun.     They  are  then  packed  in  bags  for  sale. 

As  met  with  in  commerce,  long  pepper  [piper  hngum)  is  grayish  brown,  cylin- 
drical, an  inch  or  more  in  length,  having  a  mild  aromatic  odour  but  a  violent  pun- 
gent taste. 

The  lon^  pepper  imported  from  our  possessions  in  India  is  the  produce  of  Chavica  Roxburghii, 
Mig.  But  that  which  is  brought  to  Europe  from  the  Dutch  colonies  is  the  produce  of  Chavica 
oj/irinarum,  Miq. 

Composition. — This  pepper  was  analyzed  by  Dulong  in  1825.5     The  following 

are  the  substances  he  obtained  from  it:  Acrid  fatty  matter  (resin  ?),  volatile  oil 

piperin,  nitrogenous  extractive,  gum,  bassorin,  starch,  malates  and  other  salts. 

I'll..'  volatile  oil  or  Loso  fepper  is  colourless,  and  has  a  disagreeable  odour  and  an  acrid 
taste. 

PHYSIOLOGICAL  Effects  and  Uses.— The  effects  of  long  pepper  are  analogous 
to  those  of  black  pepper.  Cullen"  and  Bergius7  consider  it  less  powerful;  but  most 
other  pharmacologists  are  agreed  on  its  beiug  more  acrid.  Medicinally  it  may  be 
employed  in  similar  oases.  It  is  used  principally  for  culinary  purposes.  It  is  a 
constituent  of  several  pharmacopceial  preparations. 

123.  Chavica  Betle,  Mquei. -Betle  Pepper. 

PiPEti  Bf.tle,  Linnams.— The  leaf  of  this  plant  (as  well  as  of  Chavica  Siriboa.  Miq  )  is  exten 
sively  used  by  the  Malaya  and  other  nations  of  tbe  East,  who  consider  it  a  necessary  of  life 
The  mode  ol  taking  it  in  Sumatra  consists  simply  in  spreading  on  the  sirih  (the  leaf  of  the 
ChaTica  Betle)  a  small  quantity  of  chunam  (qoick-lime  prepared  from  calcined  shells)  and  fold 
.,.  with  a  slue  ..I  ptnang  or  Areca  nut  (see  ante,  p.  170).  From  the  mastication  there 
Is  a  juice  Which  tinges  the  saliva  of  a  bright  red,  and  which  the  leaf  and  nut  without 
the  lime,  will  not  yield.  This  hue  being  communicated  to  the  mouth  and  lips,  is  esteemed 
Ornamental,  and  an  agreeable  flavour  is  imparted  to  the  breath.     The  juice  is  usually  but  not 

■ , 

1  Clmvien  \k  the  Sanscrit  name  for  plants  of  this  kind. 

VT'  arum,  Rotterdam,  IMS.    Bee  also  Pharmmceutisches  Central- Blatt  fUr  isaa  „     1,- 

i,  p.  Bj-and  Buchn  „,„,  Bd.  xxxv..  S.  4%44 ;  and  id.  «2iP8;  n. 

'  De  Simpl.Med.  Facult.Ub   viii    can   ni    11 
•;";"„"',  ''*"','"   *■  «»:  P-  «1  6  Mat.  Med.  vol.  ii.  p.  209.  P'  XV''  U" 

Mot,  Mm.  ad,  Bode.  1. 1.  p.  89,  ' 
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always,  swallowed.     To  persons  who  are  not  habituated  to  this  composition  it  causes  giddiness. 
astringes  and    excoriates  tlie   mouth    and   fauces,  and  deadens  for  a  time   the  faculty  i 
Individuals,  when  toothless,  have  the  ingredients  previously  reduced  to  a  paste,  that  they  may 
dissolve  without  further  effort.1 


124.  CUBEBA  OFFICINALIS,  %-THE  CUBEB  PEPPER. 

Sea:.  Syst.  Diandria,  Trigynia. 

(Fructus  iramaturus,  L. — Fruit,  E. — The  berries,  D.) 
[Cubeba;  Cubebs,  U.S.] 

Synonyme. — Piper  Cubeba,  Linn.  fil.  Blurae.     Ph.  L. 

History. — It  is  somewhat  doubtful  when  cubebs  were  first  employed  in  medicine 
and  by  whom  they  were  first  noticed.  I  am  inclined  to  believe,  however,  that  they 
are  mentioned  in  the  Hippocratic  writings2  under  the  name  of  nvpiihavov ;  for  lstly, 
the  remedy  teamed  /xvpti^Savov  is  distinguished  from  pepper  (rf£rt<=pi),  and  is  said  to 
be  a  round  Indian  fruit  which  the  Persians  call  pepper .  2dly,  the  modern  Greek 
name  for  cubebs  is  ^vprifiovov.3 

The  word  cubebs  is  derived  from  the  Arabic  name  for  these  fruits,  which  first 
occurs  in  the  writings  of  Serapion,4  Rhazes,  and  Avicenna.  From  the  same  source 
Actuarius5  derived  the  name  xofij3ii3ac,  by  which  he  has  designated  cubebs. 

Cubebs  were  in  use  in  England  more  than  500  years  ago,  for  in  1305  Edward  I. 
granted  to  the  corporation  of  London  the  power  of  levying  a  toll  of  one  farthing  a 
pound  on  this  article  in  its  passage  over  London  Bridge.8 

Botany.  Gen.  Char. — Woody.  /Spikes  solitary,  opposite  the  leaves.  Flovm 
dioecious.  Ovary  sessile.  Stigmas  3 — 5,  sessile.  Berries,  by  the  contracted  basis, 
apparently  stalked  (pseudo-pedicillate).  Seed  roundish,  with  leathery  or  horny  testa 
and  mealy  albumen.     (Condensed  from  Miquel). 

Sp.  Char. — Leaves  smooth  ;  the  lower  ones  unequal,  somewhat  cordate  at  the  base, 
ovate,  acute;  the  upper  ones  more  oblong-ovate,  with  rounded  base  and  smaller; 
those  of  the  male  plant  5-nerved,  of  the  female  plant  5 — 9-nerved.  Fruit  globose, 
shorter  than  their  stalks. — A  climbing  shrub. 

Hab.— Grows  wild  in  Bantam,  the  western  part  of  Java;  also  on  some  of  the 
neighbouring  islands. — Cultivated  in  the  lower  parts  of  Java. 

The  above  is,  according  to  Miquel,  the  mother-plant  of  the  genuine  cubebs.  But  a  neighbour- 
ing  species — Cubeba  canina,  Miquel — yields  a  fruit  which,  according  to  Blume,  also  forms  part 
of  the  cubebs  of  commerce.  This  plant  grows  on  the  Sunda  and  Molucca  islands.  The  fruits 
and  seeds  of  the  two  species  are  thus  distinguished. 


C.  officinalis,  Miq. 

Berries  far  more  numerous,  crowded,  almost  glo- 
bose,  scarcely  acuminate;  when  dry,  rugous, 
blackish  brown,  having  a  very  acrid,  aromatic, 
almost  bitter  taste 

Seed-coat  (spermoderm),  grayish  brown,  traversed 
by  about  eight  longitudinal  nerves,  oblong-globu- 
lar. 

Fruit-Stalks  (formed  of  the  thin  lower  portion  of  the 
berry)  longer  than  the  berries. 


C.  CAN1NA,  Miq. 

Fewer,  more  remote,  ovate ;  when  dry,  remarkably 
beaked  (rostrate) ,  black,  smaller,  scarcely  rugous, 
having  a  weaker,  almost  anise-like  taste. 

Reddish,  almost  shining,  lined  (striolata)  longitu- 
dinally, spherical. 

Nearly  of  the  same  length  as  the  berries. 


Description. — The  dried  unripe  fruit  of  this  plant  constitutes  the  cubebs  [cubebse 
vel  piper  caudatum)  of  the  shops. 

In  appearance,  cubebs  resemble  black  pepper,  except  that  they  are  lighter  coloured, 

1  Marsden,  Hist,  of  Sumatra,  3d  edit.  p.  281. 

2  De  Morbis  Mulierum,  lib.  ii.  p.  672,  ed.  Fcesii. — The  term  uvpriS'stvcv  was  also  used  to  signify  a  myr- 
tle-like plant,  and  likewise  a  rough  excrescence  growing  on  the  (Avprivn  (Ruscus  aculealus).  See  Dios- 
corides. lib.  i.  cap.  JoG. 

3  Pharmacopaia  Grreca,  Athenis,  1S3T. 

4  In  his  account  of  cubebs,  Serapion  has  translated  what  Dioscorides  has  said  of  /Ui/w/wi  {Ruscus  acu- 
leatus)  and  added  everything  which  Galen  has  stated  respecting  K*.j.Ttirtw.  But  Galen  expressly  states 
that  x-tpTHtrtov  resembles  po5(ihe  root  of  Valeriana  Dioscorides);  and  it  is  improbable,  therefore,  that 
cubebs  and  carpesium  should  be  identical. 

5  C.  Bauhini  Pinax. — No  Greek  edition  of  Actuarius  has  been  published,  and  I  am,  therefore,  obliged  to 
quote  his  writings  at  second-hand.  In  my  copy  of  the  Latin  translation  (De  Medica-mentorum  compositi- 
ons. J.  Ruellio  interprete,  p.  09  5,  1.540),  the  phrase  runs  thus—"  carpesii  (Ctlbebe  barbari  vocant)." 

6  Liber  Xiger  Scaccarii,  vol.  i.  p.  *1T8 ;  also  The  Chronicles  of  London  Bridge,  p.  133. 
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and  arc  each  furnished  with  a  stalk  two  or  three  inches  long,  and  from  which  circura- 
they  have  received  their  name  caudatum  (" fructus pedicellatw,"  Ph.  Lond.). 
■!  tical  portion  of  cubebs  (that  which  constituted  the  fleshy  portion  of  the  fruit) 
appears  to  have  been  thinner  and  less  succulent  than  in  black  pepper.  Within  it 
is  a  hard  spherical  seed,  which  is  whitish  and  oily.  The  taste  of  cubebs  is  acrid, 
peppery,  and  camphoraceous;  the  odour  is  peculiar  and  aromatic. 

COMPOSITION. — Three  analyses  of  cubebs  have  been  made:  one  by  Tromms- 
dorft',  in   1811  j1  a  second  by  Arauquelin,  in  1820;2  and  a  third  by  Monheim,  in 


Vauquelin. 
1.  Volatile  oil,  nearly  (olid. 
'2.  Resin,  like  that  "I"  cnpuiva. 

3.  Another  coloured  rosin. 

4.  A  coloured  gummy  matter. 

5.  Extractive. 

0.  Saline  matter. 


Cubebs. 


Monheim. 

1.  Green  volatile  oil 2.5 

2.  Yellow  volatile  oil 1.0 


3.  Cubebin 

4.  Balsamic  resin  .  .  . 

5.  Wax 

6.  Chloride  of  sodium 

7.  Extractive 

8.  Lignin 

Loss 


4.5 
1  5 
3.0 
1.0 
6.0 
65.0 
15.5 


Cubebs 100.0 


1.  Essential  Oil  of  Cubebs. — (See  p.  35G.) 

2.  Rests  OF  Ccbebb — Vauquelin  has  described  two  resins  of  cubebs:  one  is  green,  liquid, 
acrid,  and  analogous,  both  in  odour  and  taste,  to  balsam  of  copaiva;  the  other  is  brown,  solid, 
acrid,  and  insoluble  in  ether. 

3.  Cuhriiin   (Ptjicrin). — From  cubebs  is  obtained  a  principle  to  which  the  term  rubebin  has 

ipplied.  It  is  very  analogous  to,  if  not  identical  with  piperin.  Cassola,  a  Neapolitan 
chemist,4  says,  it  is  distinguished  from  the  latter  principle  by  the  fine  crimson  colour  which  it 
produces  with  sulphuric  acid,  and  which  remains  unaltered  for  twenty  or  twenty-four  hours: 
moreover,  cubebin  is  not  crystaltizable. 

Monheim,'  however,  declares  cubebin  to  be  identical  with  piperin.  and  that  it  is  combined 
with  a  soft  acrid  resin.  In  this  state  it  is  soluble  in  ether,  alcohol,  the  fixed  oils,  and  acetic  acid; 
but  it  is  insoluble  in  oil  of  turpentine  and  dilute  sulphuric  acid.     It  fuses  at  68°  F. 

Dr.  Gdrres*  gave  cubebin,  in  both  acute  and  chronic  gonorrhoea,  to  the  extent  of  one  drachm, 
four  times  daily.     But  he  premised  the  use  of  phosphoric  acid. 

4.  Extractive  Mattkh  of  Cubebs. — Vauquelin  says,  the  extractive  matter  of  cubebs  is 
analogous  to  that  found  in  leguminous  plants.  It  is  precipitable  by  galls,  but  not  by  acetate  of 
lead. 

PHYSIOLOGICAL  Effects. — Cubebs  belong  to  the  acrid  species  already  (see  ante, 
p.  22 1 )  noticed.  Their  sensible  operation  is  very  analogous  to  that  of  black  pepper. 
Taken  in  moderate  doses,  they  stimulate  the  stomach,  augment  the  appetite,  and 
promote  the  digestive  process.  In  larger  quantities,  or  taken  when  the  stomach  is 
ID  an  irritated  or  inflammatory  condition,  they  cause  nausea,  vomiting,  burning  pain, 
griping,  and  even  purging.  These  are  their  local  effects.  The  constitutional  ones 
are  those  resulting  from  the  operation  of  an  excitant — namely,  increased  frequency 
and  fulness  of  pulse,  thirst,  and  augmented  heat.  It  probably  stimulates  all  the 
mucous  surfaces,  but  unequally  so.  In  some  instances  cubebs  give  rise  to  an  erup- 
tion on  the  skin  like  urticaria.  Not  unfrequently  they  cause  headache;  and  occa- 
sionally disorder  of  the  cercbro-spinal  functions,  manifested  by  convulsive  move- 
ments or  partial  paralysis,  as  in  a  case  related  by  Mr.  Broughton." 

Cubebs  appear  to  exercise  a  specific  influence  over  the  urinogenital  apparatus. 
Thus  they  frequently  aot  as  diuretics,  and  at  the  same  time  deepen  the  colour  of 
and  communicate  a  peculiar  aromatic  odour  to  the  urine.  Their  stimulant  opera- 
tion on  the  Madder  is  well  illustrated  by  a  case  related  by  Sir  Benjamin  Brodie.8 
A  gentleman,  labouring  under  chronic  inflammation  of  the  bladder,  took  fifteen 
grams  of  oubebs,  every  eight  hours,  with  much  relief.  Being  anxious  to  expedite 
bis  oure,  he,  of  his  own  accord,  increased  the  dose  to  a  drachm.  This  was  followed 
by  an  aggravation  of  the  symptoms:  the  irritation  of  the  bladder  was  much  in- 


rtZ,  I'linnn.  7 

3  Jovrn.  (I-  Pharm.  xx.  403. 
•  Op.  tit. 

'    Caz.  vol.  i.  p.  405. 


5  Ann.  Phil.M  scries,  vol.  iii.  p.  202. 
'  Jovrn,  i\t  C/iii/i.  Mid.  t.  x.  p.  685. 

6  Dierhs  Entd.  in  d.  Mat.  Med  S  253  1837 
8  Ibid.  vol.  i.  p.  300. 
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cus  was  secreted  in  much  larger  quantity  than  before,  and  ultimately 
1 — "his  death  being,  I  will  not  say  occasioned,"  adds  Sir  Benjamin 


creased,  the  mucus 

the  patient  died- 

"but  certainly  very  much  hastened,  by  his  imprudence  in  overdosing  himself  with 

cubebs." 

Three  drachms  of  cubebs  caused  in  Piil1  nausea,  acid  eructations,  heat  at  the 
pit  of  the  stomach,  headache,  uneasiness,  and  fever. 

Uses. — The  principal  use  of  cubebs  is  in  the  treatment  of  gonorrhoea.  They 
should  be  given  in  as  large  a  dose  as  the  stomach  can  bear,  in  the  early  part  of  the 
disease;  for  experience  has  fully  proved  that,  in  proportion  to  the  length  of  time 
gonorrhoea  has  existed,  the  less  amenable  is  it  to  the  influence  of  cubebs.  In 
instances  an  immediate  stop  is  put  to  the  progress  of  the  malady.  In  others  the 
violent  symptoms  only  are  palliated;  while  in  many  (according  to  my  experience  in 
most)  cases  no  obvious  influence  over  the  disease  is  manifested.  The  presence  of 
active  inflammation  of  the  urethra  does  not  positively  preclude  the  use  of  cuhebs, 
though  I  have  more  than  once  seen  them  aggravate  the  symptoms.  Mr.  .J. 
thinks  the  greatest  success  is  met  with  in  the  more  inflammatory  forms  of  the  dis- 
ease. Cubebs  have  been  charged  with  inducing  swelled  testicle ;  but  I  have  not 
observed  this  affection  to  be  more  frequent  after  the  use  of  cubebs  than  when  they 
were  not  employed.  Mr.  Broughton3  gave  them  to  fifty  patients,  mid  in  forty-five 
they  proved  successful.  Of  these  only  two  had  swelled  testicle.  The  explanation 
of  the  method  us  medendi  is  unsatisfactory.  Sir  A.  Cooper4  thinks  that  cubebs  pro- 
duce a  specific  inflammation  of  their  own  on  the  urethra,  which  has  the  effect  of 
superseding  the  gonorrhceal  inflammation.  The  occasional  occurrence  of  a  cutaneous 
eruption  from  the  use  of  cubebs  deserves  especial  attention,  as  I  have  known  it  cre- 
ate a  suspicion  of  secondary  symptoms. 

Cubebs  have  been  recommended  in  gleet  and  leucorrhcea.5  In  abscess  of  the 
prostate  gland,  twenty  or  thirty  grains  of  cubebs,  taken  three  times  a  day,  have  in 
many  cases  appeared  to  do  good.6  They  seemed  to  give  a  gentle  stimulus  to  the 
parts,  and  to  influence  the  disease  much  in  the  same  way  that  Ward's  Paste  ope- 
rates on  abscesses  and  fistulse,  and  ulcers  of  the  rectum.  In  cystirrhcea  also  they 
have  occasionally  proved  serviceable  in  small  doses.7  In  piles,  likewise,  they  aro 
given  with  advantage.8 

The  efficacy  of  cubebs  in  mucous  discharges  is  not  confined  to  the  urinogenital 
mucous  membrane.  In  catarrhal  affections  of  the  membrane  lining  the  aerian  pas- 
sages, it  proves  exceedingly  useful,  especially  when  the  secretion  is  copious  and  the 
system  relaxed. 

Formerly  cubebs  were  employed  as  gastric  stimulants  and  carminatives  in  dys- 
pepsia, arising  from  an  atonic  condition  of  the  stomach.  They  have  also  been  used 
in  rheumatism.  The  Indians  macerate  them  in  wine,  and  take  them  to  excite  the 
sexual  feelings. 

Administration. — Cubebs,  in  the  form  of  powder,  are  given  in  doses  varying 
from  ten  grains  to  three  drachms.  In  affections  of  the  bladder  and  prostate  gland 
the  dose  is  from  ten  grains  to  thirty  grains.  In  gonorrhoea,  on  the  other  hand,  they 
should  be  administered  in  large  doses.  Mr.  Crawford9  says,  that  in  Malay  countries 
they  are  given  in  doses  of  three  drachms,  six  or  eight  times  during  the  day. 

1.  OLEUM  CUBEBJI,  E.;  Volatile  Oil  of  Culehs.  (Prepared  by  grinding  the  fruit, 
and  distilling  with  water.) — By  distillation,  cubebs  yield  about  10.5  per  cent,  of  a 
transparent,  slightly-coloured  (when  pure,  colourless)  volatile  oil,  which  is  lighter 
than  water  (sp.  gr.  0.929),  and  has  the  cubeb  odour,  and  a  hot,  aromatic,  bitter 
taste.     Its  formula  is  C10HS. 

1  Arzneim.  u.  Gi/ten,  Bd.  iv.  S.  217. 

2  Observations  on  the  Use  of  Cubebs,  or  Java  Pepper,  in  the  Cure  of  Gonorrhea,  1621. 

3  Med.-Chir.  Trans,  vol.  xii.  p.  09.  '  Lancet,  vol.  iii.  p.  201.  1834. 

5  Dr.  Orr,  Ed.  Med.  Journ.  vol.  xviii.  p.  318.        «  Sir  B.  Brodie,  Lond.  Med.  Gaz.  vol.  i.  p.  306. 
1  Ibid.  p.  300.  8  ibid.  xv.  H7. 

3  History  of  the  Indian  Archipelago,  vol.  i.  p.  465. 
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By  keeping,  it  sometimes  deposits  crystals  (cubeb  stearoptene  or  cubeb  campJior), 
the  primary  form  of  which  is  the  rhombic  octohedron.1  They  form  a  hydrate 
composition  is  ClfTIs,IIO.  Their  odour  is  that  of  cubebs ;  their  taste,  at 
first,  that  of  cubebs  and  camphor,  afterwards  cooling.  They  are  fusible  at  133°  F., 
soluble  in  alcohol,  ether,  and  oils,  but  are  insoluble  in  water.  Oil  of  cubebs  is  an 
excellent  and  a  most  convenient  substitute  for  the  powder.  The  dose  of  it,  at  the 
commencement  of  its  use,  is  ten  or  twelve  drops.  This  quantity  is  to  be  gradually 
■ud  as  long  as  the  stomach  will  bear  it.  In  some  instances,  I  have  given  it 
to  the  extent  of  a  fluidrachm  for  a  dose.  It  may  be  taken  suspended  in  water  by 
means  of  mucilage,  or  dropped  on  sugar;  or  in  the  form  of  gelatinous  capsules  of 
eubebSf  a  combination  of  oil  of  cubebs  and  oil  of  copaiva  forms  a  very  useful  medi- 
cine in  Borne  cases  of  gonorrhoea. 

2.  EXTRACTH  OLEO-RESft'OSUM  CUBEBJE ;  Oleo-resinous  Extract  of  Cubebs.— 
Dublanc  directs  this  to  be  prepared  by  adding  the  oil  to  the  resinous  extract  of 
cubebs,  which  is  prepared  by  digesting  the  cake,  left  after  the  distillation  of  the 
oil,  in  alcohol,  and  distilling  off  the  spirit,2  The  process  of  Mr.  Procter,  Jun.,3 
appears  to  be  a  better  one.  It  consists  in  exhausting  cubebs  by  ether  in  the 
displacement  apparatus,  and  submitting  the  ethereal  tincture  to  distillation  in  a 
water  bath.  The  residual  ethereal  extract  of  cubebs  has  a  dark  olive  brown 
colour,  and  contains  all  the  volatile  oil,  cubebin,  and  resin  (the  active  principles  of 
the  fruit)  as  well  as  most  of  the  waxy  matter,  but  none  of  the  extractive.  1  lb. 
avoirdupois  of  cubebs  yields  2  oz.  of  ethereal  extract,  One  drachm  of  it,  there- 
fore, is  equal  to  one  ounce  of  cubebs.  It  may  be  administered  in  the  form  of  emul- 
sion, pills,  or  capsules.      Dose  from  grs.  v  to  3ss. 

[S.  EXTRACT!!   (TO.E  FLUIDUM,  U.  S.;  Fluid  Extract  of  Cubebs.— Take  of 

Cubebs  a  pound;  Ether  a  sufficient  quantity.  Put  the  cubebs  into  a  percolator, 
and  having  packed  it  carefully,  pour  ether  gradually  upon  it  until  two  pints  of  fil- 
liquor  arc  obtained,  then  distil  off,  by  means  of  a  water-bath  at  a  gentle 
heal,  a  pint  and  a  half  of  the  ether,  and  expose  the  residue,  in  a  shallow  vessel, 
until  the  whole  of  the  ether  has  evaporated.  The  above  are  the  directions  in  full 
adopted  by  the  U.  S.  Pharm.  from  Mr.  Procter.     The  dose  is  as  above  stated.] 

4.  TINCTUKA  TLBEBiE,  L.  [U.  S.]  ;  Tinctura  Pip'eris  Cubebee,  D.  ;  Tincture  of 
Cubebs.— (Cubebs,  powdered,  fej  [gv,  1).  (giv,  U.  &)]j  Proof  [Rectified,  D.) 
Spirit  Oij  [Diluted  Alcohol  Oij,  U.  S.~\.  Macerate  for  seven  [fourteen,  D.  [V.  >S.)~\ 
days,  then  express  and  strain. — Dr.  Montgomery4  says,  "I  have  found  this  tincture 
cure  gonorrhoea,  both  speedily  and  satisfactorily."  The  dose  of  it  is  one  or  two 
drachms  three  times  a  day. 

Some  druggists  keep  a  more  concentrated  tincture. 

125.  Artanthe  elongata,  Miguel— Matico-plant. 

Sex.  Syst.  Diandria,  Monogynia. 
fllerba;  folia. — The  Leaves,  D.) 

Piper  anguttifolium,  Ruiz  ami  Pa  von,  Fl.  Peruv.;  Piper  elongalum,  Vahl.;  Stephensia  elongata, 
Kunili  ;  Moho  Moho   ill   est    Nodus  Nodus,  vernacul.   name. — This  plant   has   long  been  in  use 

among  il tttives  of  IVrn  in  venereal  diseases;  and   having  been  employed  on  some  occasion 

ildier  as  a  mechanical  agent  to  staunch  blood,  it  got  the  name  of  the  Soldier's  herb,  and, 
,  was  introduced  into  this  country  as  an  internal  or  chemical  siyptic.     The  term  matieo 
(miiit'o  <>r  matica)  is  not  exclusively  applied  to  the  leaves  of  this  plant;    but  to  those  of  others 
Dr.  Lindley  has  given  to  the  Museum  of  the  Pharmaceutical  Society  some  leaves  of  the 
Eupatorium  glutinotum,   Kunth.     They  are  marked  Matieo,  and  are  said  to    be    excellent  in 
powder  for  staunching  blood  and  healing  wounds.     In  appearance  anil  texture  they  closely  re- 
semble the  leaves  of  Artanthe  elongata;  and  would,  I  doubt  not,  be  equally  valuable  as  me- 
il  styptics. 
Artanthe  elongata  is  a   shrub  of  about    12  feet  high,  with  jointed   stem   and  branches.     Its 
>re  harsh,  short-stalked,  oblong  lanceolate,  acuminate  :   pubescent  beneath,  tessellated  or 
in  the  upper  side  on  account  of  the  sunken  veins.     The  spikes  are  solitary,  cylindrical, 


1  Ilr.  S.  vol.  V.  p.  450.  a  Journ.  de  Pharm.  t.  xiv.  p.  40. 

*  Pharmaceutical  Journal,  vol.  vi.  p.  319,  1S16.         *  Observations  on  the  Dubl.  Pharm.  p.  439,  Lond. 


358  VEGETABLES.— Nat.  Ord.  Eupitorbiace;e. 

and  opposite  the  leaves;  the  bracts  lanceolate;  and   the  flowers  hermaphrodite. — It  gi 
Huanueo,  Cuchero,  Panao,  Chaclea  and  Muna  in  Peru;  and  flowers  from  July  to  September. 

Matico  [herba  rnatieo  vel  matiia)  is  imported  in  serous,  and  consists  of  tlie  dried  leaves 
and  spikes  (some  unripe,  others  ripe),  and  more  or  less  compressed  into  a  lump.     Tin 
of  the  dried  plant  is  greenish;   and  the  leaves,  which   are  from  2  to  8  inches  long,  in  si 
somewhat  resemble  those  of  sage,  and  are  easily,  reducible  to  powder.     The  plant  has 
matic  odour  somewhat  similar  to  that  of  cubebs. 

Matico  has  been  analyzed  by  Dr.  J.  F.  Hodges,1  who  found    the  following  substances  in  it  :— 
an  aromatic  volatile  oil,  a  bitter  principle  (maticine),  a  soft  dark  green  resin,  a  brown  colouring  mat- 
ter, a  yellow  colouring  matter,  chlorophylle,  gum  and  nitrate  of  potash,  salts,  and   lignin.—  i 
of  matico  has  a  light  green  colour,  and  when  recent,  the  consistence  of  good  castor  oil,  hut  be- 
comes  thick  and  crystalline  on  keeping.     The   bitter  principle  called  maticine,  is  sola!.! 
cohol  and  water,  but  not  in  ether. 

Infusion  of  matico  yields  a  dark  greenish  colouring   and   precipitate  with  the  sesqtiichlorida 
of  iron;2  but  undergoes  no  change  on  the  addition  of  gelatin,  emetic  tartar,  or    perclilo 
mercury.     It,  therefore,  contains  little  or  no  tannin.     Acetate  of  lead   and  infusion  of  nutgalls 
each  occasion  copious  coloured  precipitates. 

Matico  is  an  aromatic  bitter  stimulant,  which  agrees  with  cubebs  and  the  pepper  in  the 
character  of  its  effects.     Its  active  principles  are  volatile  oil,  resin,  and  the  bitter  principle. 

Matico  maybe  used  (like  lint,  felt,  cobweb,  &c.)  as  a  topical  application  for  staunching  blood, 
or  from  slight  cuts  and  other  wounds,  leech-bites,  the  nose,  gums,  &c.  It  acts  mechanically  as 
a  styptic  by  the  structure  of  its  leaf,  which  divides  the  blood  and  promotes  its  coagulation. 

As  an  internal  remedy  it  is  applicable  as  a  substitute  for  cubebs,  in  discharges  from  the  mu- 
cous surfaces,  as  leucorrboea,  gonorrhoea,  &c.  It  might,  perhaps*  be  useful  in  affections  of  the 
rectum,  in  similar  cases  to  those  in  which  the  confection  of  pepper  has  been  serviceable.  The 
Indians  use  the  infusion  as  an  aphrodisiac.3 

Matico  has  been  greatly  landed4  as  an  internal  styptic  or  astringent  in  internal  hemorrhages 
(from  the  lungs,  stomach,  bowels,  and  uterus).  But  the  botanical,  chemical,  and  sensible 
qualities  of  matico  are  opposed  to  the  idea  of  its  astringent  properties;  and  with  regard  to  the 
supposed  therapeutic  evidence,  it  may  be  observed  that  from  the  often  temporary  character  ami 
uncertain  duration  of  internal  hemorrhages  generally,  it  is  very  difficult  to  determine  tb 
peulical  influence  of  the  agents  called  astringents,  and  to  distinguish  post  hoc  from  propter  hue 
phenomena.  If  matico  have  any  styptic  power,  it  is  derived  not  from  tannic  or  gallic  amis, 
but  from  the  volatile  oil  which  the  plant  contains ;  and  in  that  case  the  oils  of  pepper,  cubebs, 
or  turpentine,  would  be  much  more  energetic  and  preferable. 

[Dr.  Ruschenberger,  who  became  acquainted  with  it  during  a  visit  to  Pern  in  1834,  and  intro- 
duced it  into  the  United  States,  has  used  it  locally  in  chronic  ophthalmia  with  advantage.  With 
regard  to  its  anti-hemorrhagic  power,  the  latter  gentleman  informs  me  that  he  applied  it  to  arrest 
hemorrhage  after  an  operation  on  the  side  of  the  neck  below  the  angle  of  the  jaw,  in  which 
there  was  considerable  bleeding  and  difficulty  in  taking  up  the  divided  vessels,  owing  to  indu- 
ration of  the  part  from  chronic  inflammation;  and  the  application  was  successful.  The  same 
arrest  of  the  discbarge  of  blood  followed  its  use  in  haematemesis.] 

Matico  is  administered  in  the  form  of  powder,  infusion,  and  tincture.  The  dose  of  the  pow- 
der is  from  £^<  to  gij. 

1.  Infusum  Matico,  D. ;  Infusion  of  Matico. — (Matico  Leaves,  cut  small,  ^ss;  Boiling 
Water  Oss.  Infuse  for  one  hour,  in  a  covered  vestel,and  strain.  The  product  should  measure 
about  eiidit  ounces.  D.) — Dose  from  f§j  to  f^ij. 

2.  Tinctura  Matico,  D. ;  Tincture  of  Matico. —  (Matico  Leaves,  in  coarse  powder,  Jviij; 
Proof  Spirit  Oij.  .Macerate  for  fourteen  days,  strain,  express,  and  filter,  D.) — Dose  from  l^J 
to  f3ij. 

Order  XXXIII.  EUPHORBIACE^E,  Juss.— SPURGEWORTS. 

EUPHOUBI.K,  JllSS. 

Characters. — Flowers  unisexual.  Calyx  free  (inferior),  with  various  glandular  or  scaly  in- 
ternal appendages;  sometimes  wanting.  Corolla  usually  absent,  sometimes  polypetalous  or 
rnonopetalous.  Stamens  definite  or  indefinite,  distinct  or  monadelphous;  anthers  2 -celled.  Ovary 
free  (superior).  Ovules  solitary  or  twin,  suspended  from  the  inner  angle  of  the  cell.  Fruit 
generally  tricoccous,  consisting  of  3  carpels  splitting  and  separating  with  elasticity  from  their 
common  axis  occasionally  fleshy  and  indehiscent.  Seeds  solitary  or  twin,  suspended  often  with 
an  aril-  embryo  enclosed  in  fleshy  albumen;  cotyledons  flat;  radicle  superior. — Trees,  shrubt,  or 
herbs,  often  abounding  in  a  milky  juice.  Leaves  opposite  or  alternate,  simple,  rarely  compound, 
often  with  stipules.     Flowers  axillary  or  terminal,  sometimes  inclosed   within  an  involucre  re- 


1  Memoirs  and  Proceedings  of  the  Chemical  Society,  vol.  ii.  p.  123,  1841. 

a  Peppermint  and  other  labiate  plants  yield  infusions  wlncli  produce  a  dark  green  colour  with  the  kb- 

ouichloride  of  iron.  ,    ..  ,  ,-,* 

■■>  Martins,  Pharmaceutical  Journal,  vol.  11.  p.  COO,  1813.         4  See  Jeffrey's  Remarks  on  Matico,  1W* 
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sembling  a  calyx.  Some  of  the  Euphorbiaceae  are  succulent  or  fleshy,  and  have  a  considerable 
resemblance  to  Cacteaceae;  from  which  they  may  in  general  be  distinguished  by  the  presence 
of  an  acrid  milky  juice. 

Pbopehti  ks. — Mostly  acrids;  operating,  toxicologically,  as  acrid,  narcotic-acrid,  or  acronarcotic 
;  and  medicinally,  as  rubefacients,  suppurants,  emetics,  diuretics,  and  cathartics.  The 
acrid  or  poisonous  principle  or  principles  resicje  in  the  roots,  stems,  leaves  and  seeds.  It  is  a 
constituent  of  the  acrid  milky  juice  found  in  many  of  the  species.  "M.  Berthollet  has  recorded 
a  remarkable  instance  of  the  harmless  quality  of  the  sap  in  the  interior  of  a  plant,  whose  bark 
is  filled  with  a  milky  proper  juice  of  a  poisonous  nature.  He  described  the  natives  of  Tene- 
rillr  aa  being  in  the  habit  of  removing  the  bark  from  i\\e Euphorbia  canariensis,  and  then  sucking 
the  inner  portion  of  the  stem  in  order  to  quench  their  thirst,  this  part  containing  a  considerable 
quantity  of  limpid  and  non-elaborated  sap."1  In  some  cases  an  acrid  principle  (see  vol.  i.  p.  206) 
is  found  in  the  embryo,  but  not  in  the  albumen  of  the  seed.  Thus  Aublet2  states  that  the  ker- 
nels of  Omphulea  diandra  are  edible  if  the  embryo  be  extracted  ;  but  if  this  be  left  in,  they  prove 
cathartic.  In  some  cases,  however,  as  those  of  Croton  and  Ricinus,  the  albumen  also  possesses 
acrid  and  poisonous  properties.  The  chemical  nature  of  the  acrid  principle  or  principles  has 
not  been  determined.  In  some  cases  it  appears  to  be  volatile,  in  others  fixed.  If  it  be  true 
that  persons  have  been  poisoned  by  sleeping  under  the  Mauchineel  tree  (Hippomane  Mancinella), 
tlii<  species  must  give  out  a  poisonous  vapour.  In  some  cases,  however,  resin  appears  to  be  the 
active  principle;  as  in  the  officinal  substance  called  gum  euphorbium. 

The  expressed  oils  of  the  seeds  of  several  of  the  Euphorbiaceae  (as  Croton,  Ricinus,  Jatropha, 
Euphorbia,  and  Jlnda)  are  purgative;  in  some  cases  violently  so.  They  probably  owe  this  to 
some  active  principle  dissolved  in  the  fixed  oil ;  for  the  residual  oil  cake  acts  as  a  drastic  purga- 
tive, in  some  cases  more  so  than  the  expressed  oil.  Soubeiran3  thinks  that  some  of  the  euphor- 
biaceous  seeds  owe  their  purgative  qualities  to  resin.  The  fixed  oil  of  some  of  the  seeds  is 
remarkable  for  its  more  ready  miscibility  with,  or  solubility  in,  alcohol,  than  most  other  fixed  oils. 

Some  euphorbiaceous  plants  are  devoid  of  acridity,  or  possess  it  in  a  very  Blight  degree  only. 
Some  of  these  are  aromatic,  resiniferons,  and  tonic.  Von  Buch4  says,  the  branches  of  Euphorbia 
bahamifcra  contain  a  mild  sweet  juice,  which  is  eaten  by  the  inhabitants  of  the  Canary  Isles. 
The  aromatic  tonic  bark  of  the  Croton  Eleulheria  is  another  exception  to  the  very  general  acrid- 
ity of  these  plants. 

Some  of  the  roots  are  harmless  and  nutritious.  Others  of  neighbouring  species  abound  in 
nutritive  starch  (e.  g.,  tapioca-sturcli),  which  resides  in  a  poisonous  juice. 

Tribe.     Euphorbie.e,  Bartling. 

Ovules  solitary.     Seeds  albuminous.     Flowers  monoecious,  apetalous;  male  and  females  mixed 

in  a  cup-shaped  involucre. 

126.  EUPHORBIA  CANARIENSIS,  Ii.rn.-THE  CANARY 
EUPHORBIUM. 

Sex.  Si/si.  Dodccandria,  Trifrynia,  Ltnn.— MoncBcia,  Monandria,  Smith. 
(Euphorbium  ;  gummi-resina,  L.  D.— Concrete  resinous  juice,  E.) 

HISTORY. — The  plant  which  yields  the  saline  waxy-resin  called  in  the  shops  gum 
euphorbium,  is  said  both  by  Dioscorides5  (who  calls  it  ti<p6pi5iov)  and  Pliny6  to  have 
been  first  discovered  in  the  time  of  Juba,  king  of  Mauritania;  that  is,  about,  or  a 
few  years  before,  the  commencement  of  the  Christian  era.  Pliny  says  that  Juba 
called  it  after  his  physician,  Euphorbus;  and  that  he  wrote  a  volume  concerning  it, 
which  was  extant  in  Pliny's  time.  Salmasius,  however,  states  th.it  this  word  occurs 
in  the  writings  of  Meleager  the  poet,  who  lived  some  time  before  Juba.  But  in 
the  passage  in  question  the  commonly  received  reading  in  the  present  day  is  not 

*vi}>0|)d>;s,  but  ex  <f>ot>/3>^.7 

Botany.  Gen.  Char— Flowers  collected  in  monoecious  heads,  surrounded  by  an 
involucruiu  consisting  of  1  leaf  with  5  divisions,  which  have  externally  5  glands 
alternating  with  them.  Males  naked,  monandrous,  articulated  with  their  pedicel, 
surrounding  the  female,  which  is  in  the  centre.  Females  naked,  solitary.  Ovarium 
stalked.     Stigmas  3,  forked.     Fruit  hanging  out  of  the  involucrum,  consisting  of 

;  Hfendow,  V.ntnny,  in  Lardner'a  Cyclop,  p.  817.  a  Histoire  des  Planus  de  la  Guiane,  t.  ii  n  -^11 

'  Jour*,  d,  Pkarm.  i.  \v   p.  501  p' 

Bot.  H'l   i.  S..1).»  s  1,11,   in  cap  gg 

lib    xxv.  cup.  88,  ed.   Vaip.     Pliny  Mill  the  plant  euphorbia,  and  the  resin  euphorbium 

'  Dr.  UrecuhilP,  Diet,  of  OritM  and  Roman  Biography,  art.  Euphorbus,  vol.  ii.  p.  97. 
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3  cells,  bursting  at  the  back  with  elasticity,  and  each  containing  1  suspend 
(Lindley). 

Sp.  Char.— Branch's  channelled,  with  4,  rarely  5,  angles,  armed  with  double 
straight,  spreading,  dark,  shining  spines. 

These  specific  characters  apply  to  the  brandies  found  mixed  with  the  euphorbium  of  com- 
merce.    They  agree  with  the  description  and  figure  of  Tilliyinalus  aizoides  laclijlans seu  Euphorbia 
canariensis  of  Plukenet.1     This  agrees  with  the  statement  of  Miller,2  who  states  that  by 
over  some  euphorbium  in  a  shop,  he  "found    several   spines  amongst  it,  which   exact! 
with  those  of  that  plant."     I   feel  very  little  hesitation,  therefore,  in  referring  the  euphorbium 
of  English  commerce  to  E.  canariensis  ;  the  species  still  retained  by  the.  Dublin  Colli 

From  the  E.  canariensis  of  Willdenow  and  of  some  other  botanists,  this  plant  is  distin 
by  its  straight  >pine*;   but  on  examining  the  E.  canariensis  at  the  Kew  Garden,  I  find  a 
of  the  spines  straight  as  uncinate.      The  diameter  of  the  stems,  however,  and  even  of  the  youu 
shoots,   is  greater  than   that   of  stems   found   in   the  euphorbium    of  commerce.     The 
which  most  closely  agrees  with  the   latter  in  the  sizes  of  the  stems,  the   number  of  angles,  and 
the  number  and   directions  of  the  spines,  is   Euphorbia  letragona.     This    species  has 
square  stems;   though  some  of  the    larger  steins  arc  somewhat  channelled.     The  dried  stems 
found  in  the  euphorbium  of  commerce,  however,  appear  to  be  uniformly  channelled.     The£ 
officinarum  (adopted  by  the  London  College)  has  many  angles  :  the  Dergmuse  of  Jackson8  bti 
many  scolloped  angles.     Euphorbia  antiquorum  has  been  said  to  yield  euphorbium,  but  the  state- 
ment is  denied  by  both  Hamilton4  and  Royle.5 

Hab. — The  Canary  Islands;   Africa,  in  the  neighbourhood  of  Mogadore? 

Extraction. — Euphorbium  is  thus  procured :  The  inhabitants  of  the  lower 
regions  of  the  Atlas  range  make  incisions  in  the  branches  of  the  plant,  and  from 
these  a  milky  juice  exudes,  which  is  so  acrid  that  it  excoriates  the  lingers  when  ap- 
plied to  them.  This  exuded  juice  hardens  by  the  heat  of  the  sun,  and  forms  a 
whitish-yellow  solid,  which  drops  off  in  the  month  of  September,  and  forms  the 
euphorbium  of  commerce.  "  The  plants,"  says  Mr.  Jackson,0  "  produce  abundantly 
once  only  in  four  years;  but  this  fourth  year's  produce  is  more  than  all  Europe 
can  consume."  The  people  who  collect  it,  he  adds,  are  obliged  "  to  tie  a  cloth 
over  their  mouth  and  nostrils  to  prevent  the  small  dusty  particles  from  annoying 
them,  as  they  produce  incessant  sneezing."  The  acrid  resinous  juice  resides  in  the 
outer  or  cortical  portion  of  the  stem  (see  ante,  p.  359). 

Properties. — Euphorbium  consists  of  irregular  yellowish,  slightly  friable  tears, 
usually  pierced  with  one  or  two  holes,  united  at  the  base,  and  in  which  we  find  the 
remains  of  a  double  aculeus.  These  tears  are  almost  odourless ;  but  their  dust,  ap- 
plied to  the  olfactory  membrane,  acts  as  a  powerful  sternutatory.  Their  taste  is  at 
first  slight,  afterwards  acrid  and  burning. 

When  heated,  euphorbium  melts,  swells  up  imperfectly,  evolves  an  odour  somewhat 
like  that  of  benzoic  acid  vapour,  takes  fire,  and  burns  with  a  pale  flame.  Alcohol, 
ether,  and  oil  of  turpentine  are  its  best  solvents;  water  dissolves  only  a  small  por- 
tion of  it. 

Composition. — Euphorbium  has  been  the  subject  of  several  analyses — namely, 
in  1800,' by  Laudet;?  in  1809,  by  Braconnot;8  in  1818,  by  Pelletier"  and  by 
Muhlmann;10  in  1819,  by  Brandes;11  and  more  recently  by  Drs.  Buchner  and  Her- 
berger.13 


Pelletier's  Analysis. 

Resin 60.8 

Wax 14.4 

Bassorin 2.0 

Malate  oflime 12.2 

Malate  of  potash 1.8 

Water  and  loss 8.S 


Euphorbium 100.0 


Branded  Analysis. 

Resin 43.77 

Wax     14-93 

Caoutchouc 

Malate  of  lime 

Malate  of  potash 4j}° 

Sulphates  of  potash  and  lime,  and  phosphate  of  lime.  .  .  •    (>~'{) 

Water  and  loss 6.4-1 

Woody  fibre 5.60 

Euphorbium WO-00 


'  Almagest.  Bot.  vol.  ii.  p.  370. 

3  Account  of  Morocco.  3d  edit.  p.  131. 

*  Bot.  of  the  Himalayan  Mountains,  p.  328. 

'  Gmelin,  Hand.  d.  Chun. 

9  Bull.  d.  Pharm.  iv.  50"2. 

11  Hid. 


2  Gardener's  Dictionary,  vol.  i.  art.  Euphorbium. 

4  Trans,  of  the  Linn.  Soc.  vol.xiv. 

6  Op.  rit.' 

8  Ann.  Chim.  lxviii.  41. 
10  Gmelin,  op.  cit. 
,a  Christison,  Treatise  on  Poisons. 


Canary  Euphorbium  : — Physiological  Effects;  Uses.  361 

Rksin  is  tlic  active  ingredient  of  euphorbium.     It  coincides  in  many  of  its  properties  with 

ordinary  resins;  tlms,  it  is  reddish-brown,  hard,  brittle,  fusible,  soluble  in  alcohol,  ether,  and  oil 

of  turpentine,  and  somewhat  less  so  in  oil  of  almonds.     Its  leading  and  characteristic  property  is 

acridity.     It  differs  from  some  resins  in  being  slightly  soluble  only  in  alkalies.     It  is  a 

iiihI  of  two  resinous  substances. 

a.  Oik-  resinous  substance  is  soluble  in  cold  alcohol.    Its  formula, according  to  Mr.  Johnston,1 

is  C*°H8l09. 
8.  The  other  resinous  srrbstance  is  insoluble  in  cold  alcohol.     The  mean  of  Rose's  analyses3  of 
it  gives  as  the  composition  of  this  resin,  carbon  81.58,  hydrogen  11.35,  and  oxygen  7.07. 

Physiological  Effects,  o.  On  Animahgenerally. — Euphorbium  acts  on  horses 
and  dogs  as  a  powerful  acrid  substance,  irritating  and  inflaming  parts  with  which 
it  is  placed  in  contact,  and  affecting  the  nervous  system.  When  swallowed  in  large 
quantities,  it  causes  gastro-enteritis  (two  ounces  are  sufficient  to  kill  a  horse);  when 
applied  to  the  skin,  it  acts  as  a  rubefacient  and  epispastic.  Farriers  sometimes 
employ  it,  as  a  substitute  for  cantharides,  for  blistering  horses,  but  cautious  and 
well-informed  veterinarians  are  opposed  to  its  use. 

(3.  On  Mini. — The  leading  effect  of  euphorbium  on  man  is  that  of  a  most  violent 
acrid,  but  under  certain  circumstances  a  narcotic  operation  has  been  observed. 
When  euphorbium  dust  is  inhaled,  and  a/so  applied  to  f lie  face,  as  in  grinding  this 
drug,  it  causes  sneezing,  redness,  and  swelling  of  the  face,  and  great  irritation  about 
the  eyes  and  nose.  To  prevent  as  much  as  possible  these  effects,  various  contrivances 
are  adopted  by  different  drug-grinders ;  some  employ  masks  with  glass  eyes,  others 
apply  wet  sponge  to  the  nose  and  face,  while  some  cover  the  face  with  crape.  The 
pain  and  irritation,  1  am  informed,  are  sometimes  very  great.  Individuals  who 
have  been  exposed  for  some  time  to  the  influence  of  this  dust,  suffer  with  headache, 
giddiness,  and  ultimately  become  delirious.  All  the  workmen  of  whom  I  have  in- 
quired (and  they  comprise  those  of  three  large  firms,  including  the  one  alluded  to 
by  Dr.  Christison)  agree  that  these  are  the  effects  of  euphorbium.  An  old  labourer 
assured  me  that  this  substance  produced  in  him  a  feeling  of  intoxication  ;  and  I 
was  informed  at  one  drug-mill  of  an  Irish  labourer  who  was  made  temporarily  insane 
by  it,  and  who,  during  the  fit,  insisted  on  saying  his  prayers  at  the  tail  of  the  mill- 
horse. 

Insensibility  and  convulsions  have  been  produced  by  euphorbium.  The  only 
instance  I  am  acquainted  with  is  the  following  :  A  man  was  engaged  at  a  mill  where 
euphorbium  was  being  ground,  and  remained  in  the  room  longer  than  was  considered 
prudent.  Suddenly  he  darted  from  the  mill-room,  and  ran  with  great  velocity 
down  two  pairs  of  stairs.  On  arriving  at  the  ground-floor  or  yard  he  became  insen- 
sible, and  fell.  Within  five  minutes  I  saw  him  :  he  was  lying  on  his  back,  insen- 
sible and  convulsed  ;  his  face  was  red  and  swollen,  his  pulse  frequent  and  full,  and 
his  skin  very  hot.  I  bled  him,  and  within  half  an  hour  he  became  quite  sensible, 
but  complained  of  great  headache.  He  had  no  recollection  of  his  flight  down  stairs, 
which  seems  to  haw  been  performed  in  a  fit  of  delirium. 

When  powdered  euphorbium  is  applied  to  the  skin,  it  causes  itching,  pain,  and 
inflammation,  succeeded  by  vesication. 

When  swallowed,  it  causes  vomiting  and  purging,  and,  in  large  doses,  gastro- 
enteritis, with  irregular  hurried  pulse  and  cold  perspirations. 

is. — Notwithstanding  that  it  is  still  retained  in  the  Pharmacopoeia,  it  is 
rarely  employed  in  medicine.  It  was  formerly  used  as  an  emetic  and  drastic  pur- 
ijatire  in  dropsies,  but  the  violence  and  danger  of  its  operation  have  led  to  its  disuse. 
Sometimes  it  is  employed  as  an  errhiue  in  chronic  affections  of  the  eyes,  ears,  or 
brain;  but,  its  local  action  is  so  violent  that  we  can  only  apply  it  when  largely 
diluted  with  some  mild  powder,  as  starch  or  flour. 

Mixed  with  turpentine  or  Burgundy  pitch  (or  rosin),  it  is  employed  in  the  form 
of  plaster,  as  a  rubefacient,  in  chronic  affections  of  the  joints.  Asa  vesicant,  it  is 
rarely  employed.  As  a  caustic,  either  the  powder  or  alcoholic  tincture  (Tinctura 
Euphorbii,  Cod.  Ilamb.,  prepared  by  digesting  euphorbium  3J,  in  rectified  spirit 
i!)jj  is  sometimes  employed  in  carious  ulcers. 


1  Phil.  Trans.  1840,  p.  305.  »  PogfrcndorfTs  Annalen,  xxxiii.  52. 


362  VEGETABLES.— Nat.  Ord.  Eupitorbiace,e. 

Antidote. — In  a  case  of  poisoning  by  euphorbium,  emollient  and  demulcent 
drinks,  clysters  (of  mucilaginous,  amylaceous,  or  oleaginous  liquids),  and  opium 
should  be  exhibited,  and  blood-letting  and  warm  baths  employed.  In  fact,  ae  we 
have  no  chemical  antidote,  our  object  is  to  involve  the  poison  in  demulcents  to 
diminish  the  sensibility  of  the  living  part  by  opium,  and  to  obviate  the  inflammation 
by  bloodletting  and  the  warm  bath.  If  the  circulation  fail,  ammonia  and  brandy 
will  be  required. 

127.  Euphorbia  Lathyris,  Linn.—  Caper  Spurge. 

(Semina.) 

This  is  an  indigenous  or   naturalized  biennial  plant,  which  is  cultivated  in   garden?.    Sltm 
solitary,  erect,  2  or  3  feet  high,  purplish,  round,  smooth,  like  every  other  part.     Leaves  numerous, 
spreading  in  4  rows,  opposite,  sessile,  oblong,  acute,  entire,  of  a  dark  glaucous  green  ;  their  base 
heartshaped:  the  lower  ones  gradually  diminishing.      Umbel  solitary,  terminal  large,  or  I  repeat- 
edly forked  branches.     Brads   heartshaped,  entire,  tapering  to  a  point.    Flowers  sessile  in  each 
fork,  solitary,  variegated  with  yellow  and  dark   purple.     Nectaries  rounded  with   blunt  horns 
Capsules   large,  smooth   (Smith) — The   seed*  (sent,  euphorbia   lathyris;  sent,   catapulia  7iiinorit  i 
grana  regia  minora)  are  about  the  size  of  peppercorns.     They  yielded  Soubeiran1  a  yelk 
oil,  stearine,  a  brown  acrid  oil,  a  crystalline  matter,  a  brown  resin,  an  extractive  colouring  matter,  and 
vegetable  albumen.     The  yellow  fixed  oil  is  purgative,  but  it  owes  this  property  to  matters  which 
it  holds  in  solution.     The  brown  acrid  oil  is  the  active  principle:   it  has  a  disagreeabli 
approaching  that  of  croton  oil,  and  readily  dissolves  in  alcohol  and  ether.     Oil  of  caper  Bpurge 
(oleum  euphorbia  lathyris)   may  be  obtained   by  expression,  by  alcohol,  or  by  ether.      ! 
pressed  oil,  unlike  that  of  croton  oil,  is  insoluble  in  alcohol.    It  is  less  active  than  the  oil  prepared 
by  alcohol  (as  3  is  to  2).     Both   the  milky  juice  of  the  plant  and  the  seeds  are  acrid,  and  vio- 
lently purgative.     In  a  case  of  poisoning  by  the  seeds,  narcotic  symptoms  also  were  | 
The  oil  may  be  employed  as  an  indigenous  substitute  for  croton  oil.     The  dose  of  it  is  from 
three  to  ten  drops.3     The  capsules  are  pickled  and  used  as  a  substitute  for  capers,  whii 
resemble   in   size,   appearance,   and    pungency.     When    recent,  they   are  certainly  acrid  and 
poisonous;  and   it  is   probable,  therefore,   that  the    pickling   process    lessens  or  destroys  their 
virulence;    but  the  free  use  of  the  pickled  fruits  is  dangerous. 

128.  Euphorbia  Ipecacuanha,  Linn—  Ipecacuanha  Spurge. 

(Radix.) 

This  plant  (also  called  American  Ipecacuanha)  is  a  native  of  the  United  States  of  America. 
The  dried  root  (radix  euphorbia  ipecacuanha ;  vel  rad.  ipecacuanha  spuria  alba)  is  cylindrical, 
grayish  yellow,  inodorous,  and  has  a  sweetish,  not  unpleasant  taste.  According  to  Dr.  Bigelow, 
it  contains  caoutchouc,  resin,  gum,  and  probably  starch.  Its  active  principle  is  perhaps  resin. 
This  root  is  "an  energetic, tolerably  certain  emetic,  rather  milder  than  E.  corollata,  but,  like  that, 
disposed  to  act  upon  the  bowels,  and  liable,  if  given  in  over  doses,  to  produce  excessive  nautea 
and  vomiting,  general  prostration,  and  alarming  hypercatharsis.  It  is,  therefore,  wholly  unfit  to 
supersede  ipecacuanha. '■>  The  dose  of  the  powdered  root  is  from  ten  to  fifteen  grains.  In 
small  doses  it  is  diaphoretic. 

Tribe.     Crotone,e,  Blume. 

Ovule  solitary.     Flowers  usually  having  petals,  in  clusters,  spikes,  racemes,  or  panicles. 

129.  CROTON  TIGLIUM,  Lam.— THE  PURGING  CROTON. 

Croton  Jamalgota,  Hamilton. 

Sex.  Sysl.  Monceeia,  Monadelphia. 

(Oleum  e  semine  expressum,  L. — Expressed  Oil  of  the  Seeds,  E.  D.  [U.  S.]) 

History. — Croton  seeds  are  mentioned  by  Avicenna5  and  by  Serapion6  under 
the  name  of  Bend  or  Deride.     The  earliest  European  describer  of  them  is  Christopher 

*  Journ.  de  Pharm.  t.  xv.  p.  507.  1829;  also  Nouvtau  Traits  tie  Pharmacie,  t.  ii. 
Christison,  Treatise  on  Poisons. 

*  Dierbach,  Neuesten  Entd   in  d.  Mat.  Med.  S.  ?G,  1837;  Bailly,  Lancet,  June  10th,  1826. 
lnit,rl  States  Dispensatory. 

Lib.  ii.  cap.  21U.  e  De  Simplicibus,  cccxlvih- 
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d'Acosta,  in  1578, 1  who  terms  them  pini  nuclei  molucani.  When  Commeline 
wrote,  they  were  known  in  the  shops  by  the  name  of  cataputia  minor,  although 
they  were  sold  by  itinerants  as  grana  dilla  or  grana  tilli.  They  were  much  em- 
ployed by  medical  men  in  the  17th  century,  and  were  known  by  various  names,  but 
principally  by  that  of  grana  tiglia.  They,  however,  went  out  of  use,  probably  in 
consequence  of  the  violence  and  uncertainty  of  their  operation.  Their  re-employment 
in  modern  practice  is  owing  partly  to  the  notices  of  them  by  Dr.  White  and  Mr. 
Marshall,  in  the  first  edition  of  Dr.  Ainslie's  work;2  but  principally  to  the  intro- 
duction of  the  oil,  in  1820,  by  Dr.  Conwell.8 

Botany.  Gen.  Char. — Flowers  monoecious,  or  very  rarely  dioecious.  Calyx 
5-partcd.  Males:  petals  5;  stamens  10  or  more,  distinct.  Females:  petals 
(I;  ttyles  3,  divided  into  two  or  more  partitions.  Capsule  tricoccous  [with  one  seed 
in  each  cell]  (Adr.  de  Jussieu). 

Sp.  Char. — Arboreous.  Leaves  oblong-ovate,  acuminate,  3 — 5-nerved,  slightly 
serrate,  .smooth.     Stamina  15,  distinct.     Each  cell  of  the  fruit  filled  by  the  seed. 

A  middle-sized  tree,  from  15  to  20  feet  high.  Bark  smooth,  ash-coloured. 
Leave*  thin  and  membranous,  sometimes  cordate,  and  with  two  flat  round  glands  at 
their  base;  when  young,  covered  on  both  surfaces,  but  especially  the  lower  one  with 
minute  stellate  hairs.  At  the  base  of  the  leaves  are  two  flat  round  glands.  Raceme 
terminal,  erect,  simple.     Petals  of  male  flower  white. 

Hab. — Continent  of  India,  islands  forming  the  Indian  Archipelago,  and  Ceylon. 

Tin.-  Chotox  Pavana4  is  said  also  to  yield  tiglium  or  croton  seeds.  It  is  distinguished  from 
C.  Tiglium  by  having  only  ten  stamina,  and  by  the  seeds  being  much  smaller  than  the  cells  in 
which  they  arc  placed.  C.  Pavana  is  a  native  of  Ava,  north-eastern  parts  of  Bengal?  Am- 
boyna  f!     Dr.  Hamilton  thinks  it  is  the  Granum  Moluccum  of  Rumphius. 

Description. —  Croton  seeds  (scmina  titjlii  seu  scmina.  crotonis,  grana  tiglii,  purg- 
ing  tints  of  some  authors)  in  size  and  shape  are  very  similar  to  castor  seeds.  Viewed 
laterally,  their  shape  is  oval  or  oval-oblong;  seen  from  either  extremity,  they  have 
a  rounded  or  imperfectly  quadrangular  form.  Their  length  does  not  exceed  6  lines, 
their  thickness  is  2£  to  3  lines,  their  breadth  3  or  4  lines.  Sometimes  the  surface 
of  the  seeds  is  yellowish,  owing  to  the  presence  of  an  investing  lamina  (epidermis?). 
The  testa  is  dark  brown  or  blackish,  and  is  marked  with  the  ramifications  of  the 
raphe.  The  endocarp,  or  internal  seed-coat,  is  thin,  brittle,  and  of  a  light  colour. 
It  encloses  a  yellowish  oily  albumen,  which  envelops  the  embryo,  whose  cotyledons 
arc  foliaceous  or  membranous.  The  seeds  are  without  odour;  their  taste  is  at  first 
mild  and  oleaginous,  afterwards  acrid  and  burning.  When  heated,  they  evolve  an 
acrid  vapour.  The  proportion  of  shell  and  kernel  in  100  parts  by  weight  of  the 
seeds  is  thus  stated  by  two  authorities : — 

Kimnio.  Caven/on. 

Shell  or  seed-coats 36     ...     .     33.3 

Kernel  or  nucleus 64     ...     .     66.6 

100  99.0 

Composition. — Croton  seeds  were  analyzed  in  1818  by  MM.  Pelletier  and  Ca- 
Tentou,8  in  1  M22  by  Dr.  Nimmo,8  and  in  1823  by  Brandcs.7  The  following  are 
their  results: — 

isins,  Exoticor.  p.2!>2.  ^  Materia  Medira  of  Hind  os  tan,  1813 

■See  hi  fur  lea  Projtr.  MH.  ct  VEmploi  en  Mid.  de  PHuile  de  Croton  Tiglium,  1624—  For 

farther  historical  cletaili,  consult  Prof.  II.  II.  Wilson's  paper  in  the  Transactions  of  the  Med  and  Phvs 

■:.   V"l.   i.  p.  '-'I!)  '     " 

nilton.  77(i«*.  I. inn.  Soc.  vol.  xiv.  257. 

.;.  ./.  1'har,,,.  t.  iv.  p  280,  Lfll8j  nnil  f.  xi.  p.  10,  1825.    In  the  first  paper,  croton  rc.nIr  were  by 

.  said  to  l.«,  the  Beeds  ol  Jatropha  Cur,  ,,  corrected  this  statement  in  the  second  paper 

In  the  Journ.  <h   Pharm.  »t  >l,  Chun,  for  March  1850,  M.  Guibourt  Btatea  that  he  has  recently  ascertained 

ire  sold  l>y  respectable  dealers  in  Paris  for  croton  seeds.     Ii  is  stated  by  Mr 

•  a.  vol.  xvii.  p.  484,  1822;  and  vol.  xviii.  p.  471,  1822)  that  in  England  'the 

>.  <•  been  mistaken  tor  the  latter.  ' 

,  vol.  xiii.  p.  <;•_>.  1822.     ftoubeiran  {Journ  de  Pharm.  t  xv   p   514    1829) 
though  I  know  not  on  whit  authority,  that  the  oil  which  Dr.  Nimmo  analyzed  under  the  name  of 
croton  oil,  was  extracted  from  the  Jatrophn. 

»Ordl    T.  uttchland.  ltd.  iv.  rquoted  bv  L.  Gmelin,  Handb  d  Ch»m  ii 
UW).    B  !»WaAr6./fird.PAam.Bd.xxvi.Abt.i.  £382,1824.  '  "maoa-  c*<»»-»- 
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Pelletier  <$■  Caventou.  Nimm.0.  i  Brandts. 

Fixed  oil  and  cro-  )  ..Acrid      purga-  )  .-,„  Volatile  oil 

tonic  acid     .  .  .\'3       tive  principle)       Fixed  oil,  with  erotonic  acid,  and  an  alkaloid  (crotoi 

Gum \       Fixed  oil    .  .  .    33  Crotonales  and  colouring  matter 

Albumen  (emuUm1  >  50  Farinaceous      )  ,..  Brownish  yellow  resin,  insoluble  in  ether 

Lignin )  matter  $       Stearine  and  wax     ,  n(15 

Extractive  sugar,  and  malatea  of  potash  and  lime   .  .  .     .i'i* 
with  phosphate  of  lime  and  raagn 

Gum  and  gummoin      

Albumen     

Gluten 

Seed-coats  and  woody  fibre  of  the  nucleus     

Water ._► 


Kernel    .  .  .  100:        Kernel  .  .  .  1001  Croton  seeds 


101.11 


1.  Volatile  Oil  of  Ckotox  Seeds. — This  is  but  imperfectly  known,  traces  only  of  ii 
been  obtained.     Brandos  regards  it  as  extremely  acrid,  and  thinks  that  by  the  united  asji 
air  and  water  it  is  converted  into  erotonic  acid ;  for  the  distilled  water  of  the  seed- 
acid  by  keeping. 

2.  Fixeii  Oil  of  Crtorox  Seers. — This  also  is  but  imperfectly  known.     It  mil 
founded  with  croton  oil  of  the  shops,  which   is  a  mixture  of  tins  and  other  constituem 
seeds.     Fixed  oil  of  croton  seeds  is,  probably,  a  combination  of  erotonic  and  other  fai 
with  glycerine. 

3.  Crotonic  Acid.  (Jalmphic  Acid.) — Discovered  by  Pelletier  and  Caventou.  Though  tli is 
acid  exists  in  the  free  state  in  the  seed,  yet  an  additional  quantity  of  it  is  obtained  when 

is  saponified.     For  this  purpose  the  oil  is  saponified  by  potash,  the  resulting  soap  dm 
by  tartaric  acid,  and  the  watery  fluid,  from   the  surface  of  which  the  separated  commo 
acids  have  been  removed,  is  to.be  submitted  to  distillation.     In  this  way  is  obtained  an 
solution  of  a  solid,  very  volatile,  fatty  acid,  which  congeals  at  23° F.,  and,  when  heated  B  few 
degrees  above  32°  F.,  is  converted  into  vapour,  having  a  strong  nauseous  odour,  and  which  irri- 
tates the  eyes  and  nose,  and  has  an  acrid  taste. 

At  first  Pelletier  and  Caventou  regarded  this  acid  as  the  active  principle  of  the  oil;  but  Ca- 
ventou subsequently  expressed  doubts  on  the  subject,  and  stated  that  fresh  experiments  induced 
him  to  think  that  the  irritating  and  volatile  principle  of  the  oil,  and  which  so  strongly 
the  nose  and  eyes,  is  not  of  an  acid  nature.  My  colleague,  Mr.  Redwood,  informs  me  tbal  lie 
has  ascertained  that  crotonic  acid  and  the  crotonales  are  inert,  or  nearly  so;  and  in  experiments 
With  crotonic  acid  prepared  by  him  support  his  statements. 

Crotonic  acid  unites  with  bases  forming  a  class  of  salts  called  crolonates,  which  are  ino 
The  crotonate  of  ammonia  precipitates  the  salts  of  lead,  copper,  and  silver,  while;  and 
phate  of  iron,  yellow.     Crotonate  of  potash  is  crystalline,  and  dissolves,  with  difBcnlty,in 
Crotonate  of  barytes  is  soluble  in  water;  but  crotonate  of  magnesia  is  very  slightly  soluble  only  in 
this  liquid. 

4.  CnoTo.vrx. — The  crystal lizable  substance  which  Brandes  thought  to  be  a  peculiar  a 

and  which  he  called  crotonin,  and  which  appeared  to  be  identical  with  the  tielin  of  Adr.  de 
Jussieu,  has  been  found  by  Weppen1  to  be  (as  formerly  suggested  by  Soubeiran2)  a  magnesia!) 
sap  with  an  alkaline  reaction. 

5.  Resin. — Is  brown  and  soft;  and  has  a  disagreeable  odour,  on  account,  doubtless,  of  tlifi  oil 
which  it  retains.    It  is  soluble  in  alcohol,  but  insoluble  in  ether  and  in  water.    Tlie  alka 
solve  it  by  separating  a  whitish  matter.     It  contributes  to  the  purgative  properties  of  croton  oil. 

Physiological  Effects.  1.  Of  the  Seeds,  a.  On  Animals  generally.— Cro- 
ton seeds  are  powerful  local  irritants  or  acrids,  causing  inflammation  in  those  living 
parts  with  which  they  are  placed  in  contact.  Orfila*  found  that  three  drachms  being 
introduced  into  the  stomach  of  a  dog,  and  the  oesophagus  tied  to  prevent  vomiting, 
caused  death  in  three  hours;  and  on  examination  of  the  body,  the  alimentary  canal 
was  found  to  be  in  a  state  of  inflammation.  In  another  experiment,  a  drachm  caused 
death  under  the  same  circumstances.  A  drachm,  also,  applied  to  the  cellular  tissue 
of  the  thigh,  was  equally  fatal.  A  dose  of  from  twenty  to  thirty  grains  of  the  pow- 
der of  the  kernel  given  to  the  horse  causes,  in  six  or  eight  hours,  profuse  watery 
stools,  and  is  recommended  by  some  veterinarians  as  a  purgative;  but  the  uncer- 
tainty of  its  operation,  and  the  griping  and  debility  which  it  occasions,  are  objec- 
tions to  its  use.4  Lansberg5  found  that  twenty  of  the  seeds  killed  a  horse,  by  caus- 
ing gastro-enteritis.     The  pulse  was  frequent,  small,  and  soft. 

j3.    On  Man. — In  the  human  subject  a  grain  of  croton  seed  will  frequently  pro- 

1  Ann.  d.  Chem.  u.  Pharm.  Bd.  lxx.  S.  254,  1849;  also  Chemical  Gazette,  vol.  vii.  p.  355,  1849. 

2  Nouv.  Traitf  de  Pharm.  t.  ii.  p.  103.  3  Toxicol.  Gin. 

*  Youatt,  The  Horse,  in  Library  of  Useful  Knowledge.      »  Wibmer,  Arzneim.  u.  Gifle,  Bd.  ii.  S.222. 
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duce  full  purgation.  Mr.  Marshall1  says  that  this  quantity,  made  into  two  pills,  is 
about  equal  in  power  to  half  a  drachm  of  jalap,  or  to  six  grains  of  calomel.  The 
operation,  he  adds,  is  attended  with  much  rumbling  of  the  bowels;  the  stools  are 
invariably  watery  and  copious.  Dr.  White  recommends  the  seeds  to  be  torrefied, 
and  deprived  of  their  seed-coats,  before  employing  them.2  Dr.  Wallich  informed 
me  that  the  labourers  in  the  Calcutta  Botanic  Garden  were  in  the  habit  of  taking 
one  of  these  seeds  as  a  purgative,  but  that  on  one  occasion  this  dose  proved  fatal. 

The  seed-coats,  the  embryo,  and  the  albumen,  have  each  in  their  turn  been  de- 
clan  'd  to  be  the  seat  of  the  acrid  principle;  I  believe  the  remarks  which  I  shall 
have  to  make  with  respect  to  the  seat  of  the  acridity  of  castor-oil  seeds,  will  apply 
equally  well  to  that  of  croton  seeds. 

The  following  is  a  case  of  poisoning  by  the  inhalation  of  the  dust  of  the  seeds: — 

Thomas  Young,  aged  31,  a  labourer  in  the  East  India  warehouses,  was  brought  into  the 
London  Hospital  on  the  81I1  of  December,  1M1,  labouring  under  symptoms  of  poisoning  by  the 
inhalation  of  the  dust  of  croton  seeds.  He  had  been  occupied  about  eight  hours  in  emptying 
packages  of  these  seeds,  by  which  be  was  exposed  to  their  dust.  The  first  ill  effects  observed 
were  loss  of  appetite,  then  a  burning  sensation  in  the  nose  and  mouth,  tightness  at  his  chest, 
and  copious  lachrymation,  followed  by  epigastric  pain.  Feeling  himself  getting  worse,  he  left 
the  warehouse,  but  became  very  giddy,  and  fell  down  insensible.  Medical  assistance  was  pro- 
cured, an  emetic  was  administered,  stimulants  were  exhibited,  and  he  was  wrapped  in  warm 
blankets.  When  he  became  sensible,  he  complained  of  his  mouth  being  parched,  and  that  his 
throat  was  swelling.  He  was  then  removed  to  the  hospital.  On  his  admission  he  appeared  in 
a  state  of  collapse,  complained  of  burning  pain  at  the  stomach,  in  the  throat,  and  in  the  head, 
and  of  swelling  and  numbness  of  his  tongue.  The  epigastrium  felt  hot  and  tense,  the  pupils 
were  dilated,  the  breathing  short  and  hurried,  the  countenance  distressed,  pulse  85,  surface  cold. 
He  stated  that  his  tongue  felt  too  large  for  his  mouth,  and  appeared  to  be  without  feeling,  and 
lie  had  bitten  it  two  or  three  times  to  ascertain  whether  there  was  any  sensation  in  it.  On 
examination,  however,  no  change  could  be  observed  in  the  size  or  appearance  of  the  tongue  or 
parts  about  the  mouth.  Hot  brandy  and  water  were  given  to  him,  and  be  was  put  into  the  hot 
bath  with  evident  relief.  He  continued  in  the  hospital  for  several  days,  during  which  time  he 
continued  to  improve,  but  still  complained  of  epigastric  pain.  It  deserves  notice  that  his  bowels 
were  not  acted  on,  and  on  the  day  following  his  admission  several  doses  of  castor-oil  were  given 
to  him. 

It  would  be  interesting  to  know  whether  the  seeds  of  Croton  Pavana  are  equally 
active  with  those  of  Croton  Tiglium;  and,  also,  whether  the  seeds  of  both  species 
are  found  in  commerce. 

2.  Of  the  Oil.  a.  On  Animals  generally. — On  vertebrated  animals  (horses,  dogs, 
rabbits,  and  birds),  it  acts  as  a  powerful  local  irritant  or  acrid.  When  taken  inter- 
nally, in  moderate  doses,  it  operates  as  a  drastic  purgative;  in  large  doses,  as  an 
acrid  poison,  causing  gastro-enteritis.  Moiroud3  says,  that  from  twenty  to  thirty 
drops  of  the  oil  are,  for  the  horse,  equal  to  two  drops  for  a  man;  and  that  twelve 
drops  injected  into  the  veins  cause  alvine  evacuations  in  a  few  minutes.  Thirty 
drops  administered  in  the  same  manner,  have  caused,  according  to  this  veterinarian, 
violent  intestinal  inflammation  and  speedy  death.  A  much  less  quantity  (three  or 
four  drops)  has,  according  to  Hertwich,4  terminated  fatally  when  thrown  into  the 
veins.  After  death  the  large  intestines  have  been  found  to  be  more  inflamed  than 
the  small  ones.  Flies,  which  had  eaten  some  sugar  moistened  with  the  oil  of 
croton,  died  in  three  or  four  hours — the  wings  being  paralyzed  or  immovable  be- 
fore death. 

3.  On  Man. — Rubbed  on  the  skin  it  causes  rubefaction  and  a  pustular  or  vesi- 
cular eruption,  with  sometimes  an  erysipelatous  swelling  of  the  surrounding  parts. 
When  rubbed  into  the  abdomen,  it  sometimes,  but  not  invariably,  purges.  Rayer5 
mentions  a  case  in  which  thirty-two  drops  rubbed  upon  the  abdomen  produced 
purging,  large  vesicles,  swelling,  and  redness  of  the  face,  with  small,  prominent, 
white,  crowded  vesicles  on  the  cheeks,  lips,  chin,  and  nose.  Applied  to  the  eye,  it 
gives  rise  to  violent  burning  pain,  and  inflammation  of  the  eye  and  face.     In  one 


If.  Indira,  vol.  i.  p.  104.  a  Ibid. 

'  Pharm.  I  1  ttr.  p.  S7S.  •  Wiumer,  Arzneim.  u.  Gifte,  Bd.  ii   S  21S 

*  Treatise  on  Diseases  0/ the  Skin,  by  Dr.  Willis,  p.  367. 
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case  it  produced  giddiness.1  Ebeling  obtained  relief  by  the  application  of  a  solution 
of  carbonate  of  potash.  Swallowed  in  small  doses,  as  of  one  or  two  drops,  i(  usually 
causes  an  acrid  burning  taste  in  tbe  mouth  and  throat,  and  acts  as  a  drastic  ,m„l 
tive,  giving  rise  to  watery  stools,  and  frequently  increasing  urinary  secretion.  E 
operation  is  very  speedy.  Frequently  it  causes  evacuations  in  half  an  hour:  yet  it 
is  somewhat  uncertain.  Sometimes  six,  eight,  or  even  ten  drops  may  be  given  at  a 
dose  without  affecting  the  bowels.  In  moderate  doses  it  is  less  disposed  to 
vomiting  or  purging  than  some  other  cathartics  of  equal  power.  Mr.  Iliff-  how- 
ever,  observes  that  it  produces  nausea  and  griping  more  frequently  than  has 
supposed. 

The  following  is  a  case  of  poisoning  by  an  excessive  dose  of  croton  oil :  A  young 
man,  aged  25,  affected  with  severe  typhoid  fever,  swallowed  by  mistake  two  and  a 
half  drachms  of  croton  oil.  At  the  end  of  three-quarters  of  an  hour  the  skin  was 
cold  and  covered  with  cold  sweats,  the  pulse  and  action  of  the  heart  scarcely  per. 
ceptible,  respiration  difficult;  the  points  of  the  toes  and  fingers,  the  parts  around 
the  eyes  and  the  lips,  blue,  as  in  malignant  cholera;  abdomen  sensible  to  the  touch; 
but  no  vomiting.  In  an  hour  and  a  half  there  were  excessive  and  involuntary  alvine 
evacuations,  sensation  of  burning  in  the  oesophagus,  acute  sensibility  of  the  abdo. 
men,  skin  colder,  respiration  and  circulation  difficult,  the  cyanosis  extended  over  the 
whole  body,  the  skin  became  insensible;  and  death  occurred,  with  some  of  the 
symptoms  of  asphyxia,  four  hours  after  the  poison  was  swallowed.  No  lesion  was 
found  in  the  gastric  membrane.  The  intestines  presented  ulcerations  such  as  arc 
characteristic  of  typhus  fever. :i 

In  comparing  croton  oil  with  other  violently  acrid  purgatives,  we  find  it  distin- 
guished by  its  speedy  operation,  the  great  depression  of  the  vascular  system  as  well 
as  the  general  feeling  of  debility  which  it  produces,  and  by  the  uncertainty  of  its 
operation. 

USES. — The  value  of  croton  oil  as  an  internal  remedial  agent  depends  principally 
on  two  circumstances — first,  its  powerful  and  speedy  action  as  a  drastic  cathartic, 
by  which  it  is  adapted  for  obviating  constipation,  or  for  operating  on  the  bowels  as  a 
counter-irritant;  and  secondly,  on  the  smallness  of  the  dose,  which  in  practice  pre- 
sents many  advantages.  These  circumstances  render  it  peculiarly  applicable  in  cases 
requiring  powerful  and  speedy  catharsis,  and  in  which  the  patient  cannot  swallow, 
or  does  so  with  extreme  difficulty,  as  in  trismus,  coma,  and  some  affections  of  the 
throat;  or  where  he  will  not  swallow,  as  in  mania.  In  all  such  cases  the  oil  may 
be  dropped  on  the  tongue.  In  obstinate  constipation,  whether  from  the  poison  of 
lead  or  from  other  causes,  it  has  sometimes  succeeded  where  other  powerful  cathar- 
tics had  been  tried  in  vain.  It  is  especially  serviceable  where  the  stomach  is  irrita- 
ble, and  rejects  more  voluminous  purgatives;  and  it  is  of  course  objectionable  in  all 
inflammatory  conditions  of  the  digestive  tube.  In  stercoraceous  vomiting,  with  other 
constitutional  symptoms  of  hernia,  but  without  local  evidence  of  displacement,  and 
where  the  stomach  rejected  the  ordinary  senna  draught,  I  have  known  oil  of  crotOH 
prove  most  effectual.  In  torpid  conditions  of  the  intestinal  canal,  in  tendency  to 
apoplexy,  in  dropsy  unconnected  with  inflammation,  in  paralysis — in  a  word,  in 
any  cases  in  which  a  powerful  and  speedy  intestinal  irritant  is  required,  either  for 
the  purpose  of  evacuating  the  canal  merely,  or  for  acting  as  a  revulsive  or  counter- 
irritant,  and  thereby  relieving  distant  parts,  croton  oil  is  a  very  useful,  and,  on  many 
occasions,  most  valuable  cathartic.  In  employing  it,  two  cautions  are  necessary: 
it  must  be  avoided,  or  at  least  used  with  great  caution,  in  extreme  debility ;  and  it 
is  improper  in  inflammatory  affections  of  the  digestive  organs.  The  great  drawback 
to  its  use  is  its  uncertainty.  In  one  case  it  acts  with  extreme  violence,  in  another 
it  scarcely  produces  any  effect.  In  the  diseases  of  children,  where  a  powerful  pur- 
gative is  required,  croton  oil  has  been  administered,  on  account  of  the  minuteness 
of  the  dose  and  the  facility  of  its  exhibition.     In  hydrocephalus,  and  other  bead 

1  Dierbach,  Neuesten  Entd.  in  d.  Mat.  Med.  1S37,  p.  201. 

2  Lond.  Med.  Rep.  vol.  xvii.  3  Journ.  de  C/iim.  Mid.  Slide  ser.  t.  v.  p.  509. 
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affections  of  children,  I  have  several  times  used  it  where  other  cathartics  have  failed, 
or  where  extreme  difficulty  was  experienced  in  inducing  the  patients  to  swallow  the 
more  ordinary  remedies  of  this  class.  In  some  of  these  it  has  disappointed  me. 
In  the  case  of  a  child  of  four  years  of  age,  affected  with  incipient  hydrocephalus,  I 
gave  six  doses,  of  one  drop  each,  of  the  oil  without  any  effect.  In  uterine  obstruc- 
tions (chlorosis  and  amenorrheea)  it  has  occasionally  proved  serviceable.  In  tape- 
worm it  has  been  recommended,  but  I  have  no  experience  of  its  efficacy. 

Rubbed  on  the  skin,  croton  oil  has  been  employed  to  produce  rubefaction  and  a 
pustular  eruption,  and  thereby  to  relieve  diseases  of  internal  organs,  on  the  prin- 
ciple of  counter-irritation,  before  explained1  (see  vol.  i.  p.  170).  Inflammation  of 
the  mucous  membrane  I  inlay  the  air-passages,  peripneumonia,  glandular  swellings, 
rheumatism,  <joul,  and  neuralgia,  are  some  of  the  diseases  against  which  it  has 
been  applied  in  this  way;  and  doubtless  frequently  with  benefit.  It  is  sometimes 
used  in  the  undiluted  form,  but  more  commonly  with  twice  or  thrice  its  volume  of 
olive  oil,  oil  of  turpentine,  soap  liniment,  alcohol,  ether,  or  some  other  convenient 
vehicle.  ]>ut,  in  all  the  cases  just  enumerated,  it  has  never  appeared  to  me  to  pre- 
sent any  advantage  over  many  other  counter-irritants  in  common  use — as  emetic 
tartar;  while  the  chance  of  causing  purging  is,  in  some  cases,  an  objection  to  its 
use,  and  its  greater  cost  sometimes  precludes  its  employment  on  a  large  scale  in 
pauper  establishments.  Frictions  with  it  on  the  abdomen  have  been  used  to  pro- 
mote alvine  evacuations,  but  it  frequently  fails  to  produce  the  desired  effect.  To 
promote  the  absorption  of  the  oil  in  these  cases,  it  should  be  dissolved  in  ether  or 
alcohol,  and  the  frictions  are  to  be  assiduously  made. 

Administration. —  Croton  seeds  are  rarely  or  never  used  in  this  country.  Their 
farina  may,  however,  be  given  in  doses  of  a  grain  or  two. 

CROTONIS  OLEUM,  K-;  Tiglii  Oleum,L.;  Oleum  Tiglii,XJ.S.;  Croton  Oil—  This 
is  the  expressed  oil  of  the  seeds.  It  is  imported  from  the  East  Indies,  principally 
from  Madras  and  Ceylon,  but  in  part  from  Bombay.  I  have  been  informed  by  an 
oil-presser  at  Calcutta  that  it  is  prepared  like  castor  oil,  except  that  it  is  strained 
instead  of  being  boiled.  In  shelling  the  seeds,  the  women  often  suffer  severely  with 
swelling  of  the  face,  &c.  Croton  oil  is  also  expressed  in  England.  The  operation  is 
usually  effected  by  a  liramah's  press  in  a  room  heated  to  about  75°  F.  The  men 
engaged  in  the  process  are  usually  much  affected  by  it;  they  suffer  redness  of  the 
face,  irritation  of  the  eyes  and  air-passages,  and  purging.  The  following  are  the 
results  obtained  at  two  operations :  the  weights  are  avoirdupois  : — 


Ditto 

Seeds. 
CWtS.  qrs.   His. 

...     2       0     17.     . 
...     5      3     10. 

Oil  obtained 

U.S. 

.     .     .     01 
.  1 5t ) 

.     .     .201 

This  gives  a  per  centage  produce  of  about  22. 4G.  The  colour  of  the  oil  thus  ob- 
tained, when  viewed  by  transmitted  light,  was  that  of  dark  sherry.  No  use  is  made 
of  the  cake. 

In  Fiance,  the  croton  cake  is  subjected  to  the  action  of  alcohol,  and  the  oil  thus 
obtained  mixed  with  the  previously  expressed  oil.  Guibourt'2  obtained  by  expres- 
sion 41.6  per  cent,  of  oil  from  the  kernels  of  the  seeds,  and  subsequently  10.4  per 
cent,  by  the  action  of  alcohol :  making  together  52  per  cent,  Calculating  the  shells 
at  one-third  the  weight  of  the  entire  seeds,  this  product  would  be  equal  to  nearly* 
35  per  cent,  for  the  entire  seeds. 

Genuine  croton  oil  varies  in  colour  from  very  pale  yellow  (like  that  of  Canada 
balsam)  to  dark  reddish-brown  (like  the  deepest-coloured  sherry).  Its  consistence 
is  unctuous,  and  increases  with  age.     It  has  an  unpleasant  but  marked  odour  and 

1    lt.-imli   ii'ir,  I),  oleicrol  nis  extent!  adhibiti  ejfiraria.  Berol.  1833. 
m.  et  de  Chim.  M  str.  t.  xvii.  p.  ISJ.  1850. 
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an  acrid  taste,  and  leaves  behind  an  acrid  sensation  in  the  fauces.  It  reddens  litmus 
and  is  soluble  in  ether  and  in  the  fixed  and  volatile  oils. 

The  following  are  the  characteristics  of  the  goodness  of  the  oil  according  to  the 
Edinburgh  College : — 

When  agitated  with  its  own  volume  of  pure  alcohol  and  gently  heated,  it  separates  on  stand. 
ing,  without  having  undergone  any  apparent  diminution. 

This  statement  is  not  correct,  according  to  my  observations.  Pure  croton  oil 
expressed  in  London  dissolves  in  alcohol  (sp.  gr.  0.796)  without  requiring  to  b| 
"gently  heated."  The  oil  imported  from  the  East  Indies  does,  however,  require  to 
be  heated  with  the  alcohol  to  effect  its  solution.  In  the  second  place,  separation 
does  not  take  place,  at  ordinary  temperatures,  in  the  case  of  a  mixture  of  English 
croton  oil  and  alcohol.  But  by  a  low  temperature,  separation  takes  place  on 
ing,  but  in  that  case  the  volume  of  oil  is  found  to  be  slightly  augmented. 
India  croton  oil  mixed  with  alcohol  separates  by  repose:  the  volume  of  the  oil,  bow- 
ever,  is  increased  and  that  of  the  alcohol  proportionately  lessened. 

In  one  experiment,  S  vols,  of  E.  I.  croton  oil  were  mixed  with  8  vols,  of  alcohol,  sp.  gi 
and  gently  heated.     In  two  days  separation  had  taken  place:  the  oil  now  measured 
and  the  alcohol  7^  vols.     In  a  second  experiment,  7  vols,  of  another  E.  I.  croton  oil  were 
with  7  vols,  of  alcohol:  in  four  days  separation  had  taken  place:  the  oil  measured  7|  \. 
the  alcohol  65  vols. 

According  to  Dr.  Maclagan,  only  96  per  cent,  of  the  oil  separates.  It  is  obviou?, 
therefore,  that  commercial  croton  oils,  believed  to  be  genuine,  arc  not  uniform  in 
their  relation  to  alcohol. 

According  to  Mr.  Twining,1  there  are  two  kinds  of  croton  oil  met  with  in  com- 
merce. One  is  dark  yellow  and  thickish,  the  other  is  straw-coloured.  The  first  is 
the  most  energetic.  These  oils,  he  thinks,  may  perhaps  be  obtained  from  different 
plants;  the  one  from  Croton  Tiglium,  the  other  from  Croton  Pavana. 

The  croton  oils  found  in  the  London  market  are  of  two  kinds;  one  exotic,  im- 
ported from  India  and  Ceylon — the  other  expressed  in  London.  These  differ  both 
in  their  appearance  and  relation  to  alcohol. 

a.  Oleum  Crotonis  exoticum  ;  Foreign  or  East  Indian  Croton  Oil ;  Pale  Croton  Oil. — Tins  is 
imported  from  Ceylon  and  the  continent  of  India.  It  is  paler  than  London  expressed  oil 
samples  are  very  transparent  and  pale  yellow,  like  Canada  balsam.  Others  (the  more  usual 
sort)  are  of  a  pale  amber  colour.  If  equal  volumes  of  East  India  oil  and  alcohol  (sp.  gr. 
be  shaken  together,  an  opake  milky  mixture  is  obtained:  but,  if  the  heat  of  a  spirit-lamp  be 
applied,  the  mixture  becomes  transparent  and  uniform.  By  standing,  however,  for  twenty- 
four  hours,  it  separates  into  two  strata:  the  lower  one  consisting  of  the  oil  which  has  taken  up 
a  small  quantity  of  alcohol,  and  has,  in  consequence,  become  somewhat  augmented  in  bulk, 
and  the  upper  one,  the  alcohol,  which  has  suffered  a  corresponding  diminution  in  volume  (see 
above). 

0.  Oleum  Crotoxis  anglicum;  English  Croton  Oil;  Dark  Croton  Oil. — The  oil  expressed 
from  croton  seeds  in  London  is  darker  coloured  than  that  usually  imported  from  India.  By 
transmitted  light  it  is  of  a  reddish-brown  colour,  like  that  of  the  deepest  sherry,  almost  approach- 
ing to  chestnut  brown.  By  reflected  light  it  has  a  greenish  tinge.  The  dark  colour  of  the  oil 
may  perhaps  depend  on  some  change  which  the  seeds  have  suffered  by  keeping.  After  theoil 
has  stood  for  a  few  months  it  is  found  to  have  deposited  some  white  fat  (margarine  ?).  If  equal 
volumes  of  alcohol  (sp.  gr.  0.79G)  and  this  oil  be  shaken  together  at  ordinary  temperatures, 
they  form  a  uniform  transparent  mixture,  and  no  separation  takes  place  on  standing  for  many 
weeks,  unless  the  mixture  be  exposed  to  a  low  temperature.  This  fact,  which  was  mentioned 
to  me  by  Mr.  Redwood,  he  has  verified  with  various  samples  of  croton  oil  expressed  respectively 
by  himself,  by  Mr.  Morson,  by  Messrs.  Herrings,  and  by  Messrs.  May  and  Co.  I  have  verified 
it  with  a  sample  expressed  by  Messrs.  Herrings.  Exposure' to  artificial  cold  (as  a  freezing 
mixture)  or  to  the  atmosphere  during  a  very  cold  night  will  cause  a  separation:  the  oil  is  then 
found  to  have  slightly  increased  in  bulk,  and  the  alcohol  to  have  suffered  a  corresponding  dimi- 
nution of  volume. 

On  what,  it  may  be  asked,  does  this  difference  in  the  properties  of  the  East  In- 
dian and  English  croton  oils  depend?  Does  it  arise  from  some  difference  in  the 
mode  of  preparation  ?     Or  is  the  East  Indian  oil  contaminated  with  jatropha  oil? 

Dr.  Christison  observes,  that  croton  oil  "  is  not  easily  adulterated  with  the  com- 

1  Dierbach,  op.  cit. 
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roon  fixed  oils,  with  the  exception  of  castor-oil,  because  this  is  the  only  common  oil 
which  possesses  sufficient  thickness  to  impart  due  unctuosity.  Castor-oil  may  be 
detected  by  the  tost  mentioned  in  the  Edinburgh  Pharmacopoeia.  Absolute  alcohol 
shaken  with  the  adulterated  oil  will  dissolve  out  the  impurity,  and  thus  lessen  its 
volume  ;  but  no  visible  diminution  is  produced  on  pure  croton  oil.  Five  per  cent, 
of  castor-oil  may  be  thus  detected ;  but  the  application  of  heat,  as  recommended  by 
the  College,  is  unnecessary."  It  is  obvious,  however,  that  this  test  is  not  applica- 
ble to  English  croton  oil  adulterated  with  castor-oil,  both  of  which  oils  are  soluble 
in  the  cold  in  alcohol. 

If  any  fraud  be  practised  in  respect  to  croton  oil,  the  adulterating  ingredient  is, 
I  suspect,  jutropha  oil,  which  is  less  soluble  in  alcohol  than  croton  oil. 

Croton  oil  is  exhibited  in  doses  of  one,  two,  or  three  drops.  In  some  instances 
it, is  simply  placed  on  the  tongue — as  in  coma,  tetanus,  mania,  &c. ;  or  it  may  be 
taken  in  a  teaspoonful  of  syrup.  These  methods  of  administering  it  are  objectiona- 
ble, on  account  of  the  acrid  taste  produced.  The  usual  mode  of  employing  it  is  in 
the  form  of  pill,  made  with  conserve  of  roses  or  bread-crumb.  Some  have  employed 
it  in  the  form  of  emulsion,  flavoured  with  some  carminative  oil  or  balsamic  sub- 
stance; but  the  burning  of  the  mouth  and  throat  to  which  it  gives  rise  is  an  objec- 
tion to  its  use. 

a.  Tmctura  Crotonis;  Tincture  of  Croton. — This  is  prepared  by  digesting  the 
seeds,  or  dissolving  the  oil  in  rectified  spirit.  Soubeiran's  formula  is  one  drop  of 
croton  oil,  and  half  a  drachm  of  rectified  spirit. 

0.  Supo  Crotonis;  Croton  Soap. — This  is  prepared  with  two  parts  of  croton  oil 
and  one  part  of  soap  boiler's  lye.  It  is,  in  fact,  a  crotonate  of  soda.  A  croton  soap 
is  sold  by  Mr.  Morson,  of  Southampton  Row,  Russell  Square.  It  may  be  used  as 
a  purgative,  in  doses  of  from  one  to  three  grains.  It  has  been  said  that  the  alkali 
diminishes  the  acrimonious  property  of  the  oil  without  affecting  its  cathartic  powers — 
a  statement,  however,  which  is  highly  improbable. 

2.  LINMENTDI  CROTONIS,  D-;  Croton  Liniment.— (Croton  Oil  f  %\)  Oil  of  Tur- 
pentine f  ovii.  Mix  them  with  agitation,  D.) — A  croton  liniment  is  frequently 
prepared  by  mixing  one  part  of  croton  oil  with  four  or  five  parts  of  olive  oil.  Rubbed 
repeatedly  on  the  skin,  it  occasions  redness  and  a  pustular  eruption.  It  is  used  as 
a  counter-irritant. 

Antidotes. — In  a  case  of  poisoning  by  the  seeds  or  oil,  the  first  object  is  to  re- 
move the  oil  from  the  stomach.  Mild,  demulcent,  and  emollient  drinks  are  then 
to  be  given.  Alkaline  substances  have  been  recommended  as  chemical  antidotes, 
but  their  efficacy  is  not  proved.  Full  doses  of  opium  will  be  requisite  to  check  the 
diarrhoea.  To  relieve  a  failing  circulation,  ammonia  and  brandy  may  be  given,  and 
the  warm  bath  employed. 

130.  CROTON  ELEUTERIA,  Swanz.-THE  SEA-SIDE  BALSAM 
OR  SWEET-WOOD. 

Sex.  Syst.  Moncecia,  Monadelphia. 

(Cortex,  L.~ Cascarilla.    Bark  probably  of  Croton  Eleutcria,  and  possibly  of  other  species  of  the  same 

genus,  E.— The  bark,  D.) 

HlSTOBl . — Great  confusion  has  existed  with  regard  both  to  Cascarilla  or  Eleu- 
theria  bark  and  the  plant  yielding  it. 

The  bark  is  said  to  have  been  first  noticed  by  Vincent-Garcias  Salat/a  Spaniard, 

in  1692.     In  the  following  year,  Stisser,3a  German  professor,  gave  a  more  extended 

of  it,  and  states  that  he  had  some  of  it  given  him  by  a  person  of  distinction, 

tir.uncula  in  </«,}  txaminatur pulvis  de  quarango  vulgo  cascarilla  in  curatione  tertiana\  in 
■  Dtiffi,  1692.     (Duval,  Journ.  de  Pharm.  et  de  Chimie,  3mestr.  t.  viii.  p.  91,  1845  :  see  also  \libert 
."/;.  t.  i.  p.  71,  5me  fed  it.  1896.) 

.  specimen  ti.  Helmstada,  1G93  (quoted  bv  GeofTrov).    Stisser  was  the  author 
Fellow*  of  the  Royal  Society,  entitled  De  machinis  fumiductoriis,  and  published  at 
Hamburgh,  in 

VOL.  11. — -1 
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at  that  time  just  returned  from  England,  who  told  him  that  it  was  then  the 
custom  in  England  to  mix  it  with  tobacco,  in  order  to  render  it  more  agreeable  for 
smoking. 

By  Dale1  and  some  other  pharmacologists,  it  was  thought  to  be  cortex  thuris.  or 
frankincense  bark,  and  by  Geoffroy2  and  others  to  be  a  species  of  cinchona  bark. 
Its  name  cascarilla  (the  diminutive  of  cascara,  the  Spanish  name  for  the  rind  or 
bark  of  trees)  is  also  a  Spanish  name  for  Peruvian  bark. 

In  1754,  Catesby3  noticed  and  figured  a  plant,  which,  he  said,  grew  plentifully 
on  most  of  the  Bahama  Islands,  and  yielded  Cascarilla  bark,  or,  as  he  called  it, 
"  The  Ilatheria  bark,  La  Chacrilla."  This  plant  is  generally  supposed  to  be 
the  Croton  Cascarilla,  Linn.  (C.  lineare,  J acq.);  and  several  reasons  led  me,  at 
one  time,4  to  think  that  it  might  be  the  source  of  the  cascarilla  bark  of  the  shops 
— an  opinion  also  entertained  by  Dr.  Wood  ;5  but  Dr.  Lindley8  adduced  several 
reasons  for  believing  that  the  Croton  Eleuteria  was  the  true  species,  as  Drs.  Wright 
and  Woodville  had  already  asserted ;  and  the  subsequent  receipt,  by  Dr.  Lindley, 
of  specimens  of  the  plant,  from  the  Hon.  J.  C.  Lees,  Chief  Judge  in  the  Bi 
has  fully  confirmed  the  accuracy  of  Dr.  Lindley's  opinion.7  "  The  plant,"  says 
Mr.  Lees,  "  is  scarcely  known  here  by  the  name  of  Cascarilla,  but  is  commonly 
called  Sweet  Wood  Bark,  and  often  Eleuthera  Bark,  because  it  is  chiefly  gathered 
on  the  island  of  Eleuthera.  It  is  the  only  bark  receiving  the  name  of  Cascarilla 
exported  from  the  Bahamas,  where  the  tree  grows  in  abundance." 

The  Croton  Cascarilla,  Don,  L.  (C.  Pseudo  China,  Sehiede),  yields  Copalc-hi  (not  Cascarilla) 
bark. 

Botany.     Gen.  Char. — See  Croton  Tiglium. 

Sp.  Char. — A  small  tree;  leaves  ovate,  obtuse,  entire,  beneath  silvery  and 
densely  downy ;  racemes  axillary  and  terminal,  compound ;  flowers  subsessile, 
monoecious  (Lindley). 

Branches  and  twigs  angular,  somewhat  compressed.  Leaves  stalked,  alternate, 
with  a  short  but  obtuse  point.  Flowers  monoecious,  subsessile.  MALES :  petal* 
whitish;  stamens  10 — 12.  Ovary  roundish  ;  styles  3,  bifid;  stigmas  obtuse.  Cap- 
sules roundish,  minutely  warted,  not  much  bigger  than  a  pea,  with  three  furrows, 
3  cells,  and  6  valves.8 

Hab. — The  Bahama  Islands,  Jamaica. 

Description. — Eleutheria  or  cascarilla  barh  (cortex  eleuterise  seu  cascarillse, 
chaquerille  vel  schacharilla)  is  in  the  form  of  fragments,  or  quills,  of  about  one  or 
two,  more  rarely  three  or  four,  inches  long ;  the  fragments  being  thin,  and  usually 
curved  both  longitudinally  and  transversely,  the  quills  varying  in  size  from  that  of 
a  writing  pen  to  that  of  the  little  finger.  The  bark  is  compact,  hard,  moderately 
heavy,  and  has  a  short  resinous  fracture,  not  fibrous  or  splintery,  as  in  cinchona 
bark.  Some  of  the  pieces  are  partially  or  wholly  covered  with  a  whitish  rugous 
epidermis,  cracked  both  longitudinally  and  transversely.  If  a  longitudinal  section 
of  the  bark  be  examined  by  the  microscope,  cells  are  observed  filled  with  an 
orange-red  matter  (oleo-resin  ?).  The  cortical  layers  are  of  a  dull  brown  colour. 
The  taste  of  this  bark  is  warm,  spicy,  and  bitter;  its  odour  is  peculiar,  but  agree- 
able. When  burned,  it  evolves  a  pleasant  odour  (which  has  been  compared  by 
Pfaff  to  that  of  vanilla  or  amber  when  heated),  on  which  account  it  is  a  constituent 
of  fumigating  pantiles. 

F£e9  has  enumerated  no  less  than  forty-three  species  of  lichens  found  on  this 
bark.  With  one  exception  (Parmelia  perlata,  which  I  have  never  seen  on  casca- 
rilla), every  one  of  these  lichens  has  an  adherent,  crustaceous,  amorphous  tballus. 

1  Pharmacologia,  3tia  ed.  p.  316,  1737.    Many  of  the  synonymes  for  this  bark  given  in  Dale's  work  are 
erroneous. 
3  Treat,  on  Foreign  Vegetables,  by  R.  Thicknesse,  M  .  D.  (chiefly  taken  from  Geoffroy),  Lond.  1749. 

3  A'af.  Hist,  of  Carolina,  Florida,  and  the  Bahama  Islands. 

4  See  Lond.  liled.  Gaz.  vol.  XX.  p.4t-9.  <•  United  States  Dispensatory. 
6  Fl.  Med.  p.  170. 

1  Specimens  of  the  stems  and  bark  accompanied  the  specimens  of  the  plant.    The  former  were  kindly 
presented  to  me  by  Dr.  Lindley. 
8  Swartz,  Fl.  Ind.  occ.  »  Essai  sur  Cryptogams 


Cascarilla  : — Administration.  371 

A  very  common  species  is  Lecidea  Arihonioides,  Fee;  the  tballus  of  which  is  very 
white,  and  the  apothecia  minute,  round,  and  black. 

Commerce. — It  is  imported  from  Nassau,  in  New  Providence  (one  of  the  Ba- 
hama Islands). 

Composition. — Cascarilla  bark  was  analyzed  by  Trommsdorff,1  who  obtained 
from  it  the  following  substances  :  Volatile  oil  1.6,  bitter  resin  15.1,  gum  and  bit- 
i,r  matter  tvith  trace  of  chloride  of  potassium  18.7,  woody  fibre,  65.6.  Meissner2 
detected  in  the  ashes  of  the  bark  the  oxide  of  copper.  Brandes3  has  announced 
the  existence  of  a  peculiar  alkaline  substance  (cascarillina). 

1.  Volatile  Oil  of  Cascajiilla  (Oleum  Cascarilla). — It  possesses  the  odour  and  taste  of 
the  bark.  Its  sp.  gr.  is  0.U38.  Its  colour  is  variable,  sometimes  being  greenish,  at  others  yel- 
low or  blue.  It  consists  of  two  oils,  one  boiling  at  344°,  and  which  contains  no  oxygen  (its 
formula  probably  being  C'°H8)  ;  the  other  less  volatile  and  oxygenated.  Nitric  acid  converts  it 
into  a  yellow,  pleasant  smelling  resin.  By  distillation  with  water  the  bark  yields  about  1  -120th 
of  its  weight  of  this  oil. 

2.  Ri.sin. — Separated  from  the  alcoholic  tincture  of  the  cascarilla  by  the  addition  of  water. 
It  is  reddish  brown  ;  has  a  balsamic,  slightly  bitter,  not  astringent  taste;  and,  when  thrown  on 
hot  coals,  evolves  an  agreeable  odour. 

3  KxTiiAcrivK. —  Has  a  bitter,  but  not  balsamic  taste.  Its  watery  solution  reddens  litmus, 
and  is  unchanged  by  either  ferruginous  solutions  or  tincture  of  nutgalls. 

Chemical  Characteristics. — The  sesquichloride  of  iron  deepens  the  colour 
<if  the  infusion  of  cascarilla.  The  tincture  of  nutgalls  causes  turbidness,  and  at 
the  end  of  twenty-four  hours  a  very  slight  precipitate.  A  very  concentrated  alco- 
holic tincture  deposits  some  resin  on  the  addition  of  water. 

Physiological  Effects. — Cascarilla  bark  belongs  to  the  aromatic  bitters,  be- 
fore noticed  (see  ante,  p.  244)  :  that  is,  it  produces  the  combined  effect  of  an  aro- 
matic and  of  a  moderately  powerful  tonic ;  but  it  does  not  possess  any  astringency. 
Some  pharmacologists  place  it  with  aromatics,  others  with  tonics.  Cullen,4  though 
at  one  time  uncertain  as  to  which  of  these  classes  it  belonged,  ultimately  classed  it 
with  the  tonics.  Krauss5  states  that  moderate  doses  give  rise,  in  very  susceptible, 
especially  in  sanguine  subjects,  to  narcotic  effects ;  but  though  I  have  frequently 
employed  it,  I  never  observed  an  effect  of  this  kind.  Mixed  with  tobacco,  and 
used  for  smoking,  it  is  said  to  cause  giddiness  and  intoxication.8 

Uses. — Cascarilla  has  been  employed  as  a  substitute  for  cinchona ;  and  although 
it  is  inferior  to  the  latter  in  tonic  and  febrifuge  qualities,  its  aromatic  quality  fre- 
quently enables  it  to  sit  easily  on  the  stomach,  without  causing  either  vomiting  or 
purging,  which,  in  irritable  affections  of  the  alimentary  canal,  cinchona  is  apt  to 
produce.  In  this  country  it  is  principally  employed  in  those  forms  of  dyspepsia 
requiring  an  aromatic  stimulant  and  tonic.  It  is  also  used  in  cases  of  debility 
generally;  and  in  chronic  bronchial  affections,  to  check  excessive  secretion  of 
mucus.  In  Germany,  where  it  is  a  favourite  remedy,  it  is  used  in  many  other 
cases;  such  as  low  nervous  fevers,  intermittens,  the  latter  stages  of  diarrhoea,  and 
dysentery. 

Administration. — The  powder  may  be  given  in  doses  of  from  ten  grains  to 
half  a  drachm  ;  but  it  is  a  less  agreeable  form  than  the  infusion. 

1.  DJFU8UM  CASCARILLA,  L.  E.  D.;  Infusion  of  Cascarilla,— (Cascarilla  Bark, 
bruised,  §iss  [Jj,  />.];  Boiling  [distilled,  L.~]  Water  Oj  [Oss,  D.~\.  Macerate  for 
two  [one,  D.\  hours  in  a  vessel  lightly  covered,  and  strain  [through  linen  or  calico, 
J1!].  The  product  should  measure  about  eight  ounces,  D.) — A  light  and  aromatic 
bitter  tonic.  It  is  a  good  vehicle  for  acids  and  alkalies.  The  tincture  of  cascarilla 
is  usually  joined  with  it.     Dose,  from  fjj  to  fjij. 

I  TIMTIK1  flSr.lRILLE,  L.  E.  D.;  Tincture  of  Uaxarilla.— (Cascarilla  Bark, 
bruised  [in  moderately  fine  powder,  E.\  £v;  Proof  Spirit  Oij.  Macerate  for  seven 
[fourteen,  />.]  days,  then  express  and  filter,  L.     "  Proceed  by  percolation  or  diges- 

ii  Im.  Hamdb.  &.  Ck*m.  ii   1319.  •>  ibid. 

*  Bert.  Jnhrb.  xxin.  «  Mat.  Med. 

8>  101.  "  United  States  Dispensatory. 
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tion,  as  afterwards  directed  for  tincture  of  cinchona,"  E.) — Generally  employed  as 
an  adjunct  to  tonic  and  stomachic  infusions.     Dose,  from  f3J  to  fjij. 

131.  Croton  Pseudo-China,  SchkctendaL— Copalche  Bush, 

(Cortex  Copalclie  vel  Copalclii.) 

CnoTos  Pseudo-China,  Schlectendal,  Berlin,. Tahrb.  f.  d.  Pharmaeie,  1820,  p.  1  (with  a  figure)1 
Linna?a,  Bd.  v.  S.  84,  1830;  and  Bd.  vi.  S.  359,  1831. —  Croton  Cascarilla,  Don,  Ed.  New  Phil 
Journ.  vol.  xvi.  p.  3G8. 

This  species  of  Croton  was  discovered    by  Schiede  (Linnsea,  Bd.  iv.  S.  211,  and  579,  1829) 
between   Plan  del   Rio  and    Puente  in  Mexico.     A  small  variety  (C.  Pseudo-China  v:ir.  minor) 
was  found  between  Laguna  Verde  and  Actopan.     Both  plants  yield  a  bark  very  similai 
of  cascarilla,  and  which  is  called  in    the  apothecaries'  shops  of  Jalapa  quina  blanca  or  copalcht 

According  to  v.  Bergen  and  v.  Santen  four  serons  of  this  bark  were  imported  in   1817  into 
Hamburgh  from  Cuba  under  the  name  of  cascarilla  de  Trinidad.    In  1827,  more  than  30,1 
of  it  came  along  with  cinchona  bark  from  Peru  to  Hamburgh,  by  way  of  Liverpool.     Oi 
serons  were  shipped  at  Payta  and  300  serons  at  Guayaquil.     It  was  said  to  be  a  cinchott 
copalclii  {quina  dit  copalchi).    The  Prussian  Minister,  v.  Altenstein,  received  it  from  Mexic 
the  name  of  copalcfce.1     In  1825,  Mercadieu3  published  an  analysis  of  it;  and  stated  that  it  w;i* 
known  in  Mexico  as  copalchi  or  cortex  amarus.     He  showed  a  sample  of  it  to  Humboldt  who 
suggested  that  it  might  be  the  produce  of  Croton  suberosum,  HBK. 

I  have  met  with  two  sorts  of  copalche  bark  in  English  commerce: — 

1.  Quilled  Copalche. — Under  the  name  of  a  new  kind  of  cinchona  bark  I  received  copalclie  bark 
in  the  form  of  small  thin  quills,  which  in  shape,  size,  and  general  appearance,  reseinK 
kind  of  cinchona  bark  called  by  druggists  "  ash  cinchona."  In  flavour,  it  closely  resembl 
carillabark;  and  in  burning  evolves  a  similar  odour.  It  is  the  kind  figured  by  Gobel  and 
Kunze,  and  is  doubtless  the  sort  which  the  late  Mr.  Don  mistook  for  genuine  cascarilla  bark,  It 
might  with  propriety  be  called  Mexican  cascarilla.  From  genuine  or  Bahama  cascarilla  it  is  (lis- 
linguished  by  the  length  of  the  quills,  their  colour,  and  the  absence  of  transverse  cracks. 

2.  Corky  Copalche  Bark. — Under  the  name  of  copalche  or  chiquique  bark,  I  have  received  a  bark 
in  coarser  larger  quills  and  twisted  pieces  covered  with  a  very  thick  and  much  cracked  corky 
coat.  Its  taste  is  very  bitter.  In  burning,  it  evolves  an  aromatic  odour.  Is  this  the  produce  of 
Croton  suberosum  ?  Dr.  Stark3  states  that  he  received  it  from  Chili  under  the  name  of  natri ; 
and  that  at  Santa  Cruz  it  is  known  as  chiquique. 

Copalche  bark  has  been  analyzed  both  by  Mercadieu  and  Brandes.  According  to  the  latter 
chemist,  100  parts  of  the  bark  yield  a  yellow  bitter  extractive  with  malates  13.3,  brown  tasteless  ex- 
tractive obtained  by  potash  3.3,  acrid  aromatic  soft  resin  G.3,  green  resin  1.0,  semi-resin  8  3,  fat  villi 
green  resin  1.1,  wax  with  malate  of  lime  0.7,  glutinous  nitrogenous  matter  33.3,  albumen  8.7,  malateof 
lime  3.3,  oxalate  of  lime  4.1,  phosphate  of  lime  1.4,  sulphates  and  muriates  0.7,  ligneous  fibre  I 
in  water  and  volatile  oil  6.2. 

The  medicinal  properties  of  copalche  resemble  those  of  cascarilla  bark.  In  Mexico  il 
as  a  substitute  for  cinchona  in  the  treatment  of  intermittents.  It  may  be  exhibited  in  powder, 
infusion,  decoction,  tincture,  or  spirituous  extract,  in  the  same  doses  as  cascarilla.  Dr.  Stark 
says  the  infusion  or  decoction  is  best  made  by  half  an  ounce  of  bark  to  a  pint  of  water:  the  dose 
being  a  tablespoonful  or  small  wineglassful.  The  tincture  he  prepares  with  an  ounce  of  bark 
to  one  pint  of  proof  spirit ;  the  dose  being  one  or  two  teaspoonfuls. 

132.  RICINUS  COMMUNIS,  Zm«.-THE  CASTOR-OIL 
PLANT,  OR  PALMA  CHRISTI. 

Sex.  Syst.  Moncecia,  Monadelphia. 

(Oleum  e  semine  calore  aut  vi  comparatum.  L.— Expressed  oil  of  the  seeds,  E.—  The  seeds  from 

which  the  oil  is  expressed  ;  Oleum  ricini,  D.  [U.  S.]) 

History. — The  castor-oil  plant  was  known  in  the  most  ancient  times.  Caillaud 
found  the  seeds  of  it  in  some  Egyptian  sarcophagi,  supposed  to  have  been  at  least 
4000  years  old.4  Whether  this  is,  as  some  persons  imagine,5  the  plant  called 
hikayon  in  the  Bible,6  and  which,  in  our  translation,  is  termed  the  gourd,  I  cannot 
pretend  to  decide.     The  pious  fathers,  Jerome  and  Augustin,  differed  so  much  in 

1  Martiny,  Encytklop.  d.  med.-pharm.  ?>~aturali.?n-  und  Rohrwaarenkunde.  Bd.  i.  1813;  also,  G 
Kunze.  Pharmaceut.  Waarenkunde. 

-  Journ.  de  Chimu  Med.  t.  i.  p.  230  bis,  1825. 

"  Pharmaceutical  Journal,  vol.  ix.  p.  403.  April.  I  *  Diet.  Univ.  de  Mat.  Mid.  t.  fi. 

See  Dr.  Canvane's  Dissertation  on  the  Oleum  Palma  Christi,  2d  edit.  Lond.  1769. 
6  Jonah,  iv.  0. 
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their  opinions  as  to  what  was  the  particular  plant  meant  in  the  passage  just  referred 
to,  that  from  words  we  are  told,  they  proceeded  to  blows  I1 

The  ancient  Greeks  were  acquainted  with  the  ricinus,  for  both  Herodotus2  and 
Hippocrates'  mention  it;  the  latter  employed  the  root  in  medicine.  Dioscorides* 
calls  it  the  xixt,  or  xporwv.  It  was  termed  xpot^v  by  the  Greeks,  and  ricinus  by 
the  I  tomans,5  on  account  of  the  resemblance  of  its  seeds  to  a  little  insect  bearing 
these  names,  which  infest  dogs  and  other  animals,  and  whose  common  name  in 
English  is  the  tick. 

BOTANY.  Gen.  Char.  —  Floicers  monoecious.  Calyx  3 — 5-parted,  valvate. 
Petal*  0.  Filaments  numerous,  unequally  polyadelphous;  cells  of  the  anther  dis- 
tinct, below  the  apex  of  the  filament.  Style  short ;  stigmas  3,  deeply  bipartite, 
oblong,  coloured,  feathery;  ovary  globose,  3-celled,  with  an  ovule  in  each  ceil.  Fruit 
generally  prickly,  capsular,  3-coccous,  with  1  seed  in  each  cell. — Trees,  shrubs,  or 
li&rbctceous  plants,  sometimes  becoming  arborescent.  Leaves  alternate,  palmate, 
peltate,  with  glands  at  the  apex  of  the  petiole.  Flowers  in  terminal  panicles,  the 
lower  male,  the  upper  female ;  all  articulated  with  their  peduncles,  and  sometimes 
augmented  by  bi-glandular  bracts  (Lindley,  from  Endlicher). 

Sp.  Char. — Stem  herbace- 
ous, pruinose.  Leaves  peltato- 
palmate,  in  7  lobes;  the  lobes 
ovate  acuminate,  serrated. 
Flowers  in  long  glaucous  ra- 
cemes. Stigmas  3,  bifid  at 
the  apex.  Capsule  covered 
with  spines. 

The  stems  of  plants  grow 
ing  in  this  country  are  round 
greenish  or  reddish-brown,  and 
blue  pruinose,  and  branched 
Lai  c<*  on  long  round  petioles 
8-  or  10-lobed.  A  large  scu 
telliform  gland  on  the  petiole 
near  its  junction  with  the  la 
mina.  Filaments  capillary 
branched.  Stigmas  reddish 
( 'apsules  supported  on  stalks 
which  are  somewhat  longer 
than  the  capsules  themselves 

Hab. — India,  When  cul 
tivated  in  Great  Britain,  Rici 
dus  communis  is  an  annual 
Beldom  exceeding  three  or  four 
feet  high  ;  but  in  other  parts 
(if  the  world  it  is  said  to  be 
perennial,  arborescent,  and  to 
attain  a  height  of  fifteen  or 
twenty  feet,  Dr.  Roxburgh6 
that  in  India  several  va- 
rieties are  cultivated,  "some 
of  them  growing  to  the  size 
of  a  pretty  large  tree,  and  of 
many  years'  duration."  Clusihr 
saw  it  in  Spain  with  a  branch- 


Ruinus  communis. 

a.  Stamens,    b.  Anther,     c.  Stigmas,     d.  Capsule,    e.  Seed. 
/.  Embryo. 


1  Harris,  Sat.  Hist,  of  the  Bible;  also  Kitto's  Cyclopcedia  of  Biblical  Literature,  vol.  ii.  p.  203   art- 

i  •*•  3  De  Xat.  Mulieb.  p.  r,73,  ed.  Frr-s 

'  Lib.  iv.cap.  164.  .  Pliny<  //;,,.  mt.  lib.  xv.  cap.  7. 

«  Ft.  Indtea,  rol.  ui.  p.  I  '  Exotieorvm,  p.  999. 
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ed  trunk  as  thick  as  a  man's  body,  and  of  the  height  of  three  men.  Relon1  al 
us  that  in  Crete  it  endures  for  many  years,  and  requires  the  use  of  ladders  to  mounj 
it.  Ray2  found  it  in  Sicily  as  large  as  our  common  alder  trees,  woody,  and  Ion* 
lived;  but  it  has  been  a  question  with  botanists  whether  these  arborescent  and  other 
kinds  are  mere  varieties  of,  or  distinct  species  from,  the  ordinary  Ricinus  communis. 
The  following  (varieties  or  distinct  species)  are  enumerated  by  Nees  and  Ebermaier1  as 
common  in  gardens,  and  as  distinguished  principally  by  the  colour  and  pruinose  condition  of 
the  stem — characters  which,  however  uncertain  in  other  cases,  appear  here  to  be  constant. 

1.  Ricinus  africanus  (Willd.). — Stem  not  pruinose,  green,  or  on  one  side  reddish.  The  fruii. 
racemes  abbreviated,  the  fruit-stalk  longer  than  the  capsule.  Seeds  attenuated  on  one  side, 
marbled  gray  and  yellowish-brown.     [Arborescent.     Cultivated  in  Bengal.4] 

2.  Ricinus  macrophyllus  (H.  Berol.). — Nearly  allied  to  the  foregoing:  stem  quite  green,  nol 
pruinose.     Fruit-racemes  elongated,  fruit-stalk  shorter  than  the  fruit. 

3.  Ricinus  leucocarpus  (H.  Berol.). — Stem  pale  green,  white  pruinose.  Fruit  stalk  as  long 
as  the  fruit.     The  unripe  fruit  and  prickles  almost  quite  white. 

4.  Ricinus  lividus  (Willd.). — Stem,  petiole,  midrib  purple  red,  not  pruinose.     Nearly  allied 
to  R.  africanus,  and,  like  this,  more  woody  and  perennial.     [Arborescent.     Cultivated  in 
(Hamilton).] 

5.  Ricinus  viridis  (Willd.). — Stem  pale  green,  blue  pruinose,  by  which  it  is  distinguished 
from  R.  macrophyllus.  Seed  somewhat  smaller,  more  oval,  marked  with  white  and  fine  brown. 
[Herbaceous.     Cultivated  in  Bengal  (Hamilton).] 

Description.  —  Castor  seeds  [scmina  ricini  seu  sem.  cataputiae  majorit)  are 
oval,  somewhat  compressed,  about  four  lines  long,  three  lines  broad,  and  a  line  and 
a  half  thick ;  externally  they  are  pale  gray,  but  marbled  with  yellowish-brown  spots 
and  stripes.  The  seed-coats  consist,  according  to  Bischoff,5  of  a  smooth  external 
coat  (epidermis  seminalis).  2dly,  a  difform,  hard  testa,  consisting  of  two  layers— 
an  external  thick  and  dark  brown  one,  and  an  internal  one,  thinner  and  paler.  8dly, 
a  cuticula  nuclei  or  memhrana  interna.  The  fleshy  tumid  cicatriculastomalit  (also 
termed  strophiola~)  is  very  evident  at  the  upper  end  of  the  seed  ;  beneath  it  is  a 
small  hilum,  from  which  passes  downwards  the  longitudinal  rapid.6  The  chalazu 
is  colourless.7  The  nucleus  of  the  seed  consists  of  oily  albumen  and  an  embryo, 
whose  cotyledons  are  membranous  or  foliaceous. 

Composition. — The  only  analysis  of  these  seeds,  as  yet  published,  is  that  of 
Geiger.8     The  following  are  his  results  : — 

(Tasteless  resin  and  extractive     1.91) 

a.  Seed  coats \  Brown  gum       1.91  >  23.82 

(  Ligneous  fibre     20  00) 

f  Fatty  oil     46.191 

b.  Nueieusoftheseeds j  ga^in  (al-bumen5  ; ;  ;  ; ;  ;  ;  ;  ;  ;  •  ; ;  ;  ;  ;  ;  ; ; ;  ; ; ; ; ; ;  ^ U.09 

(  Ligneous  fibre  with  starch  ?  (hardened  albumen?) 20.00 J 

Loss  (moisture) 7.09 

Castor  seeds 100.00 

1.  Volatile  acrid  principle  (?  ricinoleic  acid). — This  principle  is  not  mentioned  by  Geiger, 
and  its  existence  has  been  doubted  or  denied  by  others.  But  the  following  as  well  as  other 
facts  establish,  in  my  opinion,  its  presence :  First,  Guibourt9  experienced  a  peculiar  feeling  of 
dryness  of  the  eyes  and  throat,  in  consequence  of  having  been  exposed  to  the  vapour  arising 
from  a  vessel  in  which  bruised  castor  seeds  and  water  were  boiling.  Secondly,  Planclie  ob- 
tained a  permanent  odorous  principle  by  distilling  a  mixture  of  water  and  castor-oil.  Bussyand 
Lecanu10  ascribe  the  occasional  acridity  of  the  oil  to  the  production  of  fatty  acids,  by  the  action 
of  the  air  on  it. 

2.  Fixed  Oil. — (See  Oleum  Ricini.) 

3.  Acrid   Resin? — Castor  seed  appear  to  contain  a   fixed   acrid    principle,  probably  of  a 
resinous  nature, as  suggested  by  Soubeiran."     The  acrid  principle  (whatever  its  nature  may  be) 
appears  to  reside  in  both  the  albumen  and  embryo  of  the  seeds.     Jussieu12  and  some  others  have 
asserted  that  it  resided  exclusively  in  the  embryo;   while  Boutron-Charlard  and  Henry,  jun. 
declared  the  albumen  to  be  the  exclusive  seat  of  it.      But  any  unprejudiced  person  may  soon 

«  Observ.  lib.  i.  cap.  18.  3  Hist.  Plant,  vol.  i   p.  IOC. 

3  Randb.  d.  med. -pharm.  Botan.  *  Hamilton,  Linn.  Trans,  vol.  xiv. 

s  Handb.  d.  bot.  Term.  pp.  508,  510,  and  512,  tab.  xl.  fig.  1575. 

6  Bischoff,  Ibid,  p   515,  &o.  tab    xli.  fig.  1747.  1  Ibid.  p.  518,  tab.  xliii.  fig.  1901. 

8  Handb.  d.  Pharm.  Bd.  ii.  S.  1671.  9  Journ.  de  Chim   Mid.  t.  i.  p.  111. 

10  Journ.  de  Pharm.  t.  xiii.  p.  60.  "  Ibid.  t.  xv.  p.  507,  1829. 

12  Quoted  by  De  Candolle,  Essai  sur  les  Propr.  des  Plantes,  p.  263. 

13  Journ.  de  Pharm.  t.  x.  p.  466. 
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satisfy  liimself,  by  tasting  separately  the  embryo  and  albumen,  that  both  parts  possess  acridity. 
Dierbach1  states  that  in  fresh  seeds  the  innermost  seed-coat  contains  the  acrid  principle.  If 
this  be  correct,  it  is  most  remarkable  that  the  same  coat,  when  dry,  contains  none. 

Calloud2  found  that  castor  cake  (the  residual  cake  left  after  the  expression  of  the  oil  from  the 
seeds),  after  having  been  deprived  of  all  its  principles  soluble  in  alcohol,  still  contains  an  acrid 
principle,  and  excites  vomiting  when  given  in  doses  of  about  7^  grains. 

Physiological  Effects. — Castor  seeds  possess  considerable  acridity.  Bergius3 
states  that  a  man  masticated  a  single  seed  at  bedtime :  the  following  morning  he 
was  attacked  with  violent  vomiting  and  purging,  which  continued  the  whole  day. 
Lanzoni  also  states  that  the  life  of  a  woman  was  endangered  by  eating  three  grains 
of  the  seeds.4  More  recently,  a  girl,  18  years  of  age,  was  killed  by  eating  "  about 
twenty"  seeds:  the  cause  of  death  was  gastro-enteritis.5 

OLEUM  RICIM,  L.  E.  D.;  Castor-  Oil— This  may  be  obtained  from  the  seeds  by 
expression,  by  decoction,  or  by  the  agency  of  alcohol.  The  chief  part,  if  not  the 
whole  of  the  oil  consumed  in  England,  whether  imported  or  extracted  in  England, 
is  procured  by  expression. 

Soubeiran6  considers  all  processes  in  which  heat  is  employed  as  objectionable,  as  a  quantity 
of  fatty  acids  is  produced  which  renders  the  oil  acrid.  In  America,  on  the  contrary,  heat  is 
considered  useful  by  expelling  a  volatile  acrid  principle.7  It  cannot  be  doubted  but  that  too  high 
a  temperature  develops  acrid  matter.  In  England,  the  oil  is  expressed,  either  by  Bramah's 
hydraulic  press  or  by  the  common  screw-press,  in  a  room  artificially  heated.  It  is  purified  by 
rest,  decantation,  and  filtration.     It  is  bleached  by  exposure  to  light  on  the  tops  of  houses. 

In  Calcutta,  it  is  prepared  as  follows:  The  fruit  is  shelled  by  women  ;  the  seeds  are  crushed 
between  rollers,  then  placed  in  hempen  cloths,  and  pressed  in  the  ordinary  screw  or  hydraulic 
press.  The  oil  thus  procured  is  afterwards  heated  with  water  in  a  tin  boiler  until  the  water 
boils,  by  which  the  mucilage  or  albumen  is  separated  as  a  scum.  The  oil  is  then  strained  through 
flannel  and  put  into  canisters.  The  castor  seeds  are  distinguished  according  to  the  country 
yielding  them.  Two  principal  kinds  are  known,  the  large  and  the  small  nut;  the  latter  yields 
the  most  oil.s     The  best  East  Indian  castor-oil  is  sold  in  London  as  cold  drawn. 

In  the  Southern  provinces  of  India,  according  to  Ainslie,9  castor-oil  is  obtained  by  decoction. 

Much  of  the  American  castor-oil  is  prepared  by  mere  expression,  rest,  and  decantation; 
but  the  following  are  the  outlines  of  the  process  usually  employed  in  the  United  States  by 
those  who  prepare  it  on  the  large  scale.  The  seeds,  cleansed  from  the  dust  and  fragments  of 
the  capsules,  are  placed  in  a  shallow  iron  reservoir,  where  they  are  submitted  to  a  gentle  heat 
insufficient  to  scorch  or  decompose  them,  and  not  greater  than  can  be  readily  borne  by  the  hand. 
The  object  of  this  step  is  to  render  the  oil  sufficiently  liquid  for  easy  expression.  The  seeds 
are  then  introduced  into  a  powerful  screw-press,  and  submitted  to  pressure,  by  which  a  whitish 
oily  liquid  is  obtained,  which  is  boiled  with  a  considerable  quantity  of  water  in  clean  iron  boilers, 
and  the  impurities  skimmed  off  as  they  rise  to  the  surface.  The  water  dissolves  the  mucilage 
and  March,  and  the  heat  coagulates  the  albumen,  which  forms  a  whitish  layer  between  the  oil 
and  water.  The  clear  oil  is  now  removed,  and  boiled  with  a  minute  portion  of  water  until 
aqueous  vapour  ceases  to  arise,  and  till  a  small  portion  of  the  liquid  taken  out  in  a  phial  pre- 
serves a  perfect  transparency  when»it  cools.  The  effect  of  this  operation  is  to  clarify  the  oil, 
and  to  render  it  less  irritating  by  driving  off  the  volatile  acrid  matter.  But  much  care  is  requisite 
not  to  push  the  beat  too  far,  Lest  the  oil  acquire  a  brownish  hue,  and  an  acrid  peppery  taste 
similar  to  the  West  India  medicine.  Otki  basket  of  the  seeds  yields  five  or  six  quarts, or  about 
twenty-live  per  cent.,  of  the  best  oil.10 

In  the  West  Indies  the  oil  is  obtained  by  decoction;  but  none  of  it  comes  to  this  country  in 
the  way  of  commerce.  In  Jamaica,  the  bruised  seeds  are  boiled  with  water  in  an  iron  pot, 
and  the  liquid  kept  constantly  stirred.  The  oil,  which  separates,  swims  on  the  top,  mixed 
with  a  white  froth,  and  is  skimmed  off.  The  skimmings  are  heated  in  a  small  iron  pot.  and 
Strained  through  a  cloth.  When  cold,  it  is  put  in  jars  or  bottles  for  use."  The  object  of  the 
beating  is  to  dissipate  the  volatile  acrid  principle;  but  if  the  process  be  not  suspended 
lately  after  tin'  water  is  driven  oil',  the  oil  acquires  a  reddish-brown  colour,  an  acrid  flavour 
and  irritating  qualities.  It  is  said  that  the  seeds  are  sometimes  roasted  to  increase  the  pro- 
duct.    By  this  prnees>  also  the  oil  is  coloured  and  rendered  acrid. 

In  Armenia,  the  oil  is  obtained  by  decoction;  in  Russia,  by  expression.12 

<hi  the  ,■ inent  of  Europe,  castor-oil  is  sometimes  obtained  by  the  agency  of  alcohol.     The 

is  mi. re  expensive,  and  the  product  is  inferior. 


i  Quoted  bj  Neesand  Bbermaier,  Handb.  <l  med.-pkarm.  Botan. 

tjoum.di  PAam.Smeser.  t.xiv.p.  189, 1848.  3  Mat.  Med.  t.  ii.  p.  823,  ed.  Snda 

on  d.  Gifttn,  i.  198.  s  hond.  Med.  Gaz.  vol.  xix.  p   941 

"   United  States  Dispensatory 
•  Private  information  from  an  oil-presser  of  Calcutta.  9  Materia  Indica   vol  i  p  256 

"   Wright,  .1/-/.  Plants  of  Jamaica,  in  Lond.  Med.  Journ   vol    viii 
vi'l.  i.  j).  '210,  1843. 
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Tlie  oleum  ricini  alcoholicum,  in  use  in  Italy,  is  apparently  an  alcoholic  extrnn 
72  per  cent,  of  oil  and  28  per  cent,  of  alcohol  and  water.     The  dose  is  from  half  an  ounce  lo 
an  ounce.' 

Properties. — Castor-oil  is  a  viscid  oil,  usually  of  a  pale  yellow  colour,  with  a 
slightly  nauseous  odour  and  a  mild  taste.  It  is  lighter  than  water,  its  sp.  gr.  being. 
according  to  Saussure,  0.969  at  55°  F.  When  cooled  down  to  about  0°,  it  c 
into  a  transparent  yellow  mass.  By  exposure  to  the  air  it  becomes  rancid,  thick, 
and  ultimately  congeals,  without  becoming  opaque ;  and  hence  it  is  called  a  drying 
oil.     When  heated  to  a  little  more  than  500°  F.  it  begins  to  decompose. 

Solubility. — Castor-oil  is  remarkable  for  its  ready  solubility  in  alcohol.  Strictly 
speaking,  castor-oil  and  alcohol  exercise  a  mutual  solvent  action  on  each  other. 
When  they  are  shaken  together,  an  homogeneous  transparent  mixture  is  obtained. 
Rectified  spirit  of  wine2  may  be  substituted  frequently  with  a  similar  result;  but 
with  some  samples  of  genuine  oil  the  mixture  does  not  become  clear  until  heat  is 
applied;  and  moreover  by  standing  a  separation  takes  place  into  two  strata,  an  upper 
spirituous  one  holding  oil  in  solution,  and  an  inferior  oleaginous  one  containing  spirit. 
In  one  experiment,  65  vols,  of  oil  and  65  vols,  of  rectified  spirit  were  mixed,  and 
by  shaking  a  transparent  uniform  mixture  was  obtained :  after  several  w 
separation  had  taken  place:  the  upper  stratum  measured  12  vols.,  the  lower  one  118 
vols.  Of  three  samples  of  genuine  oil,  one  English,  a  second  West  Indian,  and 
the  third  East  Indian,  I  find  the  English  to  be  the  most,  and  the  East  Indian  the 
least  soluble  in  rectified  spirit. — I  find  that  castor-oil  enables  other  fixed  oils  (olive, 
nut,  lard,  and  other  oils)  to  dissolve  in  alcohol.  Thus,  if  one  vol.  of  olive  oil,  2 
vols,  of  castor-oil,  and  2  vols,  of  rectified  spirit  be  mixed  and  heated,  a  transparent 
homogeneous  solution  is  obtained. — Ether  readily  dissolves  castor-oil. 

Varieties. — In  the  London  market  there  are  chiefly  three  sorts  of  castor-oil; 
namely,  the  oil  expressed  in  London  from  imported  seeds,  East  Indian  oil,  and  the 
American.     West  Indian  and  Australian  oils  are  rarely  to  be  met  with. 

1.  English  Castor-Oil. — By  this  is  meant  castor-oil  drawn  in  England  from  imported  seeds. 
It  differs  somewhat  from  the  imported  oil.  I  am  informed  that  it  never  bleaches  so  completely 
by  exposure  to  light  as  the  East  Indian  oil.  This  is  usually  ascribed  to  the  seeds  having  suffered 
some  change  before  they  are  pressed.     But  something  is  probably  due  to  the  mode  of  | 

tion :  in  England  the  oil  is  not  heated  in  boiling  water,  as  it  is  in  Calcutta. 

2.  East  Indian  Castor-Oil  is  the  principal  kind  employed  in  this  country.  It  is  imported 
from  Bombay  and  Calcutta.  It  is  an  oil  of  exceedingly  good  quality  (both  with  respect  to 
colour  and  taste),  and  is  obtained  at  a  very  low  price.  It  is  procured  from  Ririnus  communis  and 
R.  lividus.     I  am  informed  that  occasionally  it  solidifies  by  keeping. 

3.  American  or  United  States  Castor-Oil  is,  for  the  most  part,  imported  from  New  York.  All 
the  samples  which  I  have  examined  have  been  of  very  fine  quality,  and,  in  my  opinion,  had  a 
less  unpleasant  flavour  than  the  East  Indian  variety.  Ou-r  druggists  object  to  it,  on  the  ground 
of  its  depositing  a  white  substance  (margaritine)  in  cold  weather — a  circumstance  which  has 
led  some  persons  to  imagine  it  had  been  mixed  with  some  other  fixed  oil  (lard  oleine?). 

4.  West  Indian  Castor-Oil. — For  an  authentic  specimen  of  this  oil  I  am  indebted  to  -Mr.  Spen- 
cer, of  Lamb's  Conduit  Street,  who  received  it  some  years  since  from  the  wife  of  the  Governor  of 
the  Island  of  Tobago,  on  whose  estate  it  was  procured.     Its  colour  is  that  of  golden  brown  sherry. 

5.  Australian  Castor-Oil. — Of  this  I  have  seen  but  one  sample,  which  was  dark  coloured. 

Commerce. — Castor-oil  is  imported  in  casks,  barrels,  hogsheads,  and  duppers- 
The  latter  are  made,  as  I  am  informed,  of  gelatin  (prepared  by  boiling  the  cuttings 
of  skin)  moulded  in  earthen  moulds.  In  this  country  the  oil  is  purified  by  decan- 
tation  and  filtration,  and  is  bleached  by  exposure  to  solar  light  on  the  tops  of  houses. 

Composition. — The  following  is  the  ultimate  composition  of  castor-oil,  according 
to  the  analyses  of  Saussure  and  Ure  : — 

Shu  Ure. 

Carbon 74.178  ....  71  00 

Hydrogen 11.034  ....  10.29 

Oxygen 14.788  ....  10.71 

Castor-oil 100.000  ....   100.00 

1  Pharmaceutical  Journal,  vl.  vii.  p.  354,  1848. 

-  According  to  Stoltze,  benzoic  acid  augments  the  solubility  of  castor-oil  in  spirit  containing  75  per  cent, 
of  alcohol ;  that  is,  in  spirit  whose  sp.  gr.  is  0.660.    Camphor  has  a  similar  influence. 
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The  proximate  principles  have  not  been  accurately  determined.  From  Bussy  and 
Vs1  researches  we  may  infer  that  castor-oil  contains  three  fats,  each  composed 
of  oxide  of  glyceryle  and  a  fatty  acid.  But  according  to  the  more  recent  investi- 
gations of  Saalmuller,2  there  can  be  but  two  fats  in  this  oil.  In  addition  to  these 
fats  there  is  probably  a  small  proportion  of  an  acrid  resin.  The  following  table, 
therefore,  represents  the 

PllESCMED  COMPOSITION   OF    CaSTOK-Oi  L. 

Ricinoleine. 
Margaritine. 
Acrid  resin? 

1.  Ricinoleine. — This  has  not  been  isolated.  It  is  the  constituent  of  castor-oil  which  by 
saponification  yields  oxide  of  glyceryle  and  a  liquid  acid,  the  ricinoleic  arid,  C3*H3505.  Bussy 
and  Lecanu  regard  this  acid  as  a  mixture  of  two  acids,  which  they  term  ricinic  and  cla'iodic  acids. 

2.  Margaritine ;  or  Ricino-stearine. — This  is  a  solid,  white  crystalline  fat  which  separates  from 
castor-oil  in  cold  weather.  By  saponification  it  yields  oxide  of  glyceryle  and  a  solid  crystalliz- 
able  fatty  acid  called  margaritic  acid,  which  in  its  melting  point  (165°  F  )  and  composition  ex- 
hibits a  great  resemblance  to  stearic  acid,  C68H6i,07.  But  with  a  margaritic  acid  obtained  from 
another  sample  of  castor-oil,  he  found  the  composition  to  approach  more  to  that  of  palmitic 
acid,  CMHM(K 

According  to  Lecanu  and  Bussy,  margaritic  acid  constitutes  only  0.002  of  the  products  of 
saponification  of  castor-oil :  it  follows,  therefore,  that  the  proportion  of  margaritine  in  the  oil 
must  be  small.  But  it  is  probable  that  the  quantity  is  variable,  and  that  the  differences  observed 
in  the  action  of  alcohol  in  the  different  specimens  of  castor-oil  depend  on  variations  in  the  rela- 
tive proportions  of  the  margaritine  and  ricinoleine. 

3.  Acrid  Resin? — Some  years  since,  Sonbeiran3  obtained  from  castor-oil  by  a  complicated  pro- 

fit  he  supposed   to  be  a  soft  resinous  oil,  but  which  was  evidently  a  complex  product. 
To  this  he  in  part  ascribed  the  purgative  qualities  of  castor-oil. 

Products  of  decomposition. — By  saponification  and  distillation  castor-oil  yields 
certain  peculiar  products  by  which  it  is  characterized. 

Products  of  Distillation. 
(Average  of  Two  Experiments ;) 

1.  Distilled  liquid 33  5 

(a.)  Water. 

(6.)  Acetic  acid. 

(c.)  Acroleine  ia  small  quantity). 

[d.)  CEnanthol.  [acids. 

(e.)  Ricinic,   ela'iodic,  and  cenanthylic 

2.  Solid  residuum 63.0 

3.  Loss  (inflammable  gas) 3.5 

Castor-oil 100.00 


Products  of  Saponification. 
100  Parts  of  Castor-Oil  yielded: 

1.  Fatty  acids    (viz.   ricinic,  elalodic,   and 

margaritic  acids) 91 

2.  Glycerine 8 


Total 102 


I .  CEnanthol. — Described  by  Bussy  and  Lecanu  as  volatile  oil ;  but  more  recently  by  Bussy4  as 
cenanthol.  It  is  a  colourless  limpid  aromatic  liquid,  whose  formula  is  Cl4H'<02.  It  is  scarcely 
soluble  in  water,  but  dissolves  in  alcohol  and  ether.  It  rapidly  oxidizes  in  the  air,  and  becomes 
cenanthylic  acid  (Cl3Hl3()3,HO).  It  combines  with  water,  forming  a  crystalline  hydrate,  Cl4H14 
0B,HO.  By  the  action  of  nitric  acid  it  yields  at  a  low  temperature  an  isomeric  compound 
called  metananthol ;  and  at  a  high  temperature,  besides  cenanthylic  and  other  volatile  fatty  acids, 
a  volatile  oil  resembling  oil  of  cassia. 

2.  Solid  raiduum  of  distillation. — Pale,  yellow,  elastic,  spongy,  having  the  consistence  of  soft 
new  lucid,  gelatiniform,  odourless,  tasteless,  combustible,  solid.  It  is  insoluble  in  alcohol,  ether, 
and  the  oils  (both  fixed  and  volatile). 

By  the  action  of  hyponitric  acid  on  castor-oil  Boudet  obtained  a  solid  odorous 
fat  oalled  p<tl mine,  which,  by  saponification,  yielded  palmic  acid,  C34H32O,H0,  and 
glycerine  ;  and  by  the  action  of  nitric  acid  on  castor-oil,  Mr.  Tilley5  obtained  cenan- 
thylic acid. 

Adulteration. — Two  kinds  of  frauds  have  been  practised  with  regard  to  castor-oil. 

One  consists  in  the'  admixture  of  a  small  quantity  of  croton  oil  to  it,  with  the 
view  of  increasing  its  activity.  This  mixture  is  introduced  into  gelatine  capsules, 
and  sold  as  concentrated  castor-oil.     This  fraud  is  a  very  dangerous  one.     I  have 


1  Joiini.  d,   P/tarm.  t.  xiii.  p.  57,  1827. 

<t.  Climi.  a.  Pharm.  IM.  lxiv.  S.  108,  1848;  also  The  Chem.  Gaz.  vol.  vi.  n   74    1849 
3  Journ.  d.  Pharm.  t.  xv.  p.  607. 

'  Ibid.Smt  sit.  t.  vni.  |).  321,  1845;  also.  Chemical  Gazette,  vol.  iii.  p.  381,  1845. 
•v,  vol.  i.  p.  1,  [843. 
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heard  of  several  cases  in  which  very  violent  and  dangerous  effects  were  produced 
by  these  capsules  on  pregnant  females. 

The  other  fraud  consists  in  the  adulteration  of  the  castor-oil  with  some  bland 
viscid  cheaper  oil.  I  have  been  informed  that  the  oleine  of  lard,  called  lard oiLhu 
been  used  for  this  purpose,  but  I  have  not  been  enabled  to  procure  evidence  of  it. 
This  kind  of  fraud  is  said  to  be  detected  by  alcohol,  which  dissolves  the  genuine 
castor-oil,  but  not  the  admixed  oil;  and  accordingly,  in  the  Edinburgh  Pharmaco- 
poeia, the  test  of  the  purity  of  the  oil  is  that  "it  is  entirely  dissolved  by  its  own 
volume  of  alcohol."  Unfortunately,  however,  for  this  test,  castor-oil  may  be  adulte- 
rated with  33  per  cent,  of  another  fixed  oil,  and  yet  be  soluble  in  its  own  volume  of 
alcohol. 

Physiological  Effects. — o.  On  Animals  generally  castor-oil  acts  as  a  laxa- 
tive or  mild  purgative.  Large  animals,  as  the  horse,  require  a  pint  or  more  for  a 
dose;  smaller  ones  need  only  a  few  ounces.1  Mr.  Youatt,  however,  declares  this 
oil  to  be  both  uncertain  and  dangerous  in  the  horse.2 

]3.  On  Man. — Injected  into  the  veins  castor-oil  gripes  and  purges,  and  causes  a 
nauseous  oily  taste  in  the  mouth  :3  hence  it  would  appear  to  have  a  specific  influence 
over  the  mucous  lining  of  the  alimentary  canal.  Swallowed  to  the  extent  of  one 
or  two  ounces,  it  usually  acts  as  a  mild  but  tolerably  certain  purgative  or  laxative, 
without  producing  any  uneasiness  in  the  bowels.  "  It  has  this  particular  advan- 
tage/' says  Dr.  Cullen,*  "  that  it  operates  sooner  after  its  exhibition  than  any  other 
purgative  I  know  of,  as  it  commonly  operates  in  two  or  three  hours.  It  seldom 
gives  any  griping,  and  its  operation  is  generally  moderate — to  one,  two,  or  three 
stools  only."  It  not  unfrequently  occasions  nausea,  or  even  vomiting,  especially  if 
somewhat  rancid;  in  many  cases,  I  believe,  rather  from  its  disgusting  flavour  than 
from  any  positively  emetic  qualities. 

It  has  been  stated  by  continental  writers  that  castor-oil  is  most  unequal  in  its 
action,  at  one  time  operating  with  considerable  violence,  at  another  with  great  mild- 
ness ;  but  I  have  never  found  it  so,  nor  is  it  usually  considered  to  be  so  in  this 
country.  I  can,  however,  readily  believe  that  a  difference  in  the  mode  of  its  pre- 
paration, especially  with  reference  to  the  heat  employed,  may  materially  affect  its 
purgative  property. 

When  castor-oil  has  been  taken  by  the  mouth,  it  may  be  frequently  recognized 
in  the  alvine  evacuations:  but  it  presents  itself  under  various  forms,  "sometimes 
resembling  caseous  flakes,  or  a  soap-like  scum,  floating  on  the  more  fluid  part  of  the 
dejection  :  occasionally  it  had  been  arranged  in  a  form  not  unlike  bunches  of  grapes, 
or  more  nearly  of  hydatids  of  a  white  colour;  more  generally,  however,  it  is  found 
mixed  up  with  the  faeces  as  a  kind  of  emulsion,  and  in  some  few  instances  it  has 
been  discharged  under  the  form  of  solid  tallow-like  masses."5  Mr.  Brande8  says 
in  one  case  it  was  discharged  from  the  bowels  in  the  form  of  indurated  nodules, 
which  were  at  first  regarded  as  biliary  concretions.  A  remarkable  case  is  mentioned 
by  Dr.  Ward,  of  a  woman  on  whom  this  oil  does  not  act  as  a  purgative,  but  exudes 
from  every  part  of  her  body.7 

Uses. — Castor-oil  is  used  to  evacuate  the  contents  of  the  bowels  in  all  cases 
where  we  are  particularly  desirous  of  avoiding  the  production  of  abdominal  irrita- 
tion (especially  of  the  bowels  and  the  urino-genital  organs).  The  principal,  or  I 
might  say  the  only  objection  to  its  use  in  these  cases,  is  its  nauseous  taste.  The 
following  are  the  leading  cases  in  which  we  employ  it : — 

1.  In  inflammatory  affections  of  the  alimentary  canal,  as  enteritis,  peritonitis, 
and  dysentery,  a  mild  but  certain  purgative  is  oftentimes  indicated.  No  substance, 
I  believe,  answers  the  indication  better,  and  few  so  well,  as  castor-oil. 

2.  In  obstructions  and  spasmodic  affections  of  the  bowels,  as  intussusception,  ileus, 
and  colic,  especially  lead  colic,  this  oil  is  the  most  effectual  evacuant  we  can  employ- 

1  Moirnud,  Pharm.  Vetir.  p.  280. 

2  The  Horse,  in  Library  of  Useful  Knowledge,  pp.  212  and  387. 

3  Dr.  E.  Hale,  in  Benin's  Traiti  de  Thirapeutique,  p.  114.  4  Mat.  Med. 

5  Dr    Golding  Bird,  Lond.  Med.  Gaz.  vol.  XT.  p.  225.  6  Diet,  of  Mat.  Med. 

7  Lond.  Med.  Gaz.  vol.  x.  p.  377. 
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3.  After  surgical  operations  about  the  pelvis  or  abdomen  (for  example,  lithotomy, 
and  the  operation  for  strangulated  hernia),  as  well  as  after  parturition,  it  is  the  best 
and  safest  purgative. 

4.  In  inflammatory  or  spasmodic  diseases  of  the  urino-genital  organ*,  inflam- 
mation of  the  kidneys  or  bladder,  calculous  affections,  gonorrhoea,  stricture,  &c.; 
oastor-oil  is  a  most  valuable  purgative. 

5.  In  affections  of  the  rectum,  especially  piles,  prolapsus,  and  stricture,  no  better 
evacuant  can  be  employed. 

6.  As  an  anthelmintic  for  tape-worms,  castor-oil  was  first  employed  by  Odier. 
Arnemanti,  however,  has  shown  that  it  possesses  no  peculiar  or  specific  vermifuge 
properties. 

7.  .Is  a  purgative  for  children,  it  has  been  used  on  account  of  its  mildness,  but 
its  unpleasant  taste  is  a  strong  objection  to  its  use. 

8.  In  habitual  costiveneet,  also,  it  has  been  recommended.  Dr.  Cullen  observed 
that,  if  castor-oil  be  frequently  repeated,  the  dose  might  be  gradually  diminished; 
BO  that  persons  who,  in  the  first  instance,  required  half  an  ounce  or  more,  after- 
wards needed  only  two  drachms. 

Administration. — The  dose  of  castor-oil  for  children  is  one  or  two  teaspoonfuls; 
for  adults,  from  one  to  two  or  three  tablespoonfuls.  To  cover  its  unpleasant 
flavour,  some  take  it  floating  on  spirit  (especially  gin),  but  which  is  frequently  con- 
tra-indicated; others  on  coffee,  or  on  peppermint  or  some  other  aromatic  water;  or 
it  may  be  made  into  an  emulsion  by  the  aid  of  the  yolk  of  egg  or  mucilage  of 
tragacanth. 

133.    CurCaS   PurganS,  Adanson;  and    C.    multifidllS,  Endlicher.— 

Physic  Nuts. 

(Semina.) 

The  seeds  of  both  these  species  of  Curcus  are  met  with  under  the  name  of  physic  nuts ;  and 
as  their  effects  and  uses  are  similar,  I  include  trrem  under  a  common  head. 

Gen.  Char. — Flowers  monoecious.  Calyx  very  short,  5-partcd.  Males:  Corolla  globose- 
campanulate,  5-cleft.  Stamens  10,  united  at  the  base,  the  5  exterior  alternating  with  the  same 
number  of  conoid  glands;  filaments  filiform;  anthers  turned  inwards,  2-eelled.  Females: 
Corolla  much  larger  than  the  calyx,  convolute;  consisting  of  5  petals.  Ovary  on  a  5-lobed  disk, 
3-cel led,  with  1  ovule  in  each  cell.  Styles  3,  filiform,  distinct.  Stigmas  thick,  2-lobed.  Cap- 
coccous,  with  1  seed  in  each  cell. — Tropical  shrubs  of  America.  Leaves  alternate,  petio- 
lated,  nngulate-5-lobed,  quite  entire,  truncated  at  the  base,  reticulate-7-nerved,  quite  smooth. 
Corymbs  with  long  peduncles;   the  males  terminal;   the  females  axillary  (Endlicher). 

Species. — 1.  Cuhcas  purgans,  Adanson:  Jatropha  Curias,  Linn.;  English  Physic  Nut,  Wright; 
Physic  nut  tree,  Hughes;  Browne  ;  Angular-leaved  Physic  Nut,  Miller  ;  Pinheiro  de  purga,  Pinhao 
paraguay,  Mart.,  Syst.  Mat.  Med.  Brasil. — Leaves  long-stalked,  broadly  cordate,  angular, 
rnuii<li-li ;  panicles  terminal  or  axillary,  in  cymes. — West  Indies;  Brazils;  Coast  of  Coroman- 
del;  Ceylon. 

The  fruit  is  a  trieoccous  capsule  about  the  size  and  shape  of  a  walnut. 

Tin-  seeds  (semina  curcadis),  sometimes  called  American  or  English  physic  nuts,  or  simply 
phytic  nuts  (nuces  catharticce  umericana),  Barbados  seeds  or  nuts  (nuces  barbadenses),  semina  ricini 
mojorii  or  grot  pignon  d'Inde,  have  the  shape  of  castor  seeds,  but  are  somewhat  rough  to  the 
touch,  ami  black,  but  marked  with  numerous  minute  cracks.  The  kernels  are  covered  with  a 
line  white  pellicle  (cutirula  nuclei).  The  seeds  have  been  analyzed  by  Cadet  de  Gassicourt1 
and  by  Soubeiran.1  The  latter  chemist  found  in  them  a  fixed  oil,  a  peculiar  fixed  acrid  resin, 
taahariru  matter,  gum,  a  small  quantity  of  fatty  acid,glutine  (emulsin  ?),  a  free  acid  (malic?),  and 
some  tails. 

The  expressed  oil,  commonly  called  jatropha  oil  (oleum  jatropha  curcadis  vel  oleum  infernale), 

i ported  a  few  years  ago  under  the  name  of  oil  of  wild  castor  seeds.     It  is  sometime?  ex- 

1  in  England.     As  commonly  met  with,  it  has  a  yellowish  colour,  with  a  feeble  odour, 

and  during  the  cold  weather  deposits  a  white  solid  fat  (margarine  or  stearine).     When  fresh 

and  pure  it  is   described  as    being   odourless,  colourless,  and  quite   limpid.      1000   parts  of  the 

Mlded   Guibourt  650  parts  of  kernels,  from  which  he  obtained  265  parts  of  a  colourless 

very  Hind  oil,  which   in  the  cold  deposited  a  considerable  quantity  of  stearine.     Jatropha  oil 

differs  from  castor  and  oroton  oils  in  its  slight  solubility  in  alcohol;   but  mixture  with  castor-oil 


1  Journ.  de  Pharm.  t.  x.  p.  170,  L824  *  Ibid.  t.  xv.  p.  503,  1629. 
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augments  its  solubility.     According  to  Mr.  Quekett,1  it  is  well  adapted  for  burning  in  lamps- 
for  which  purpose  it  is  employed  in  India. 

Jatropha  seeds  and  oil  resemble  the  seeds  and -oil  of  croton  in  the  character  of  theii 
Mr.  Bennett2  swallowed  four  seeds,  and  experienced  a  very  unpleasant  sensation  in  the  stomach 
and  bowels,  with  nausea,  which,  after  an  interval  of  nearly  two  hours,  terminated  in  \ 
their  purgative  effects  followed  soon  afterwards,  and  were  mild;   the  sickness  had  then 
away,  but  the  burning  sensation  continued    for   some  time   longer.     The  kernels  of  live  seeds 
caused  in  a  labourer  vomiting,  purging,  perspiration,  debility,  giddiness,  and  delirium.    Four 
hours  after  taking  the  poison  he  walked  to  the  London  Hospital  :  the  pupils  were  natural,  the 
countenance  pale,  the  hands  cold,  and   the   pulse    140.     An  opiate  and  a  mild  cotdial  vi>n> 
given  to  him,  and  he  soon  recovered.3     Jatropha  oil  is  occasionally  used  as  a  drastic  purgative. 
It  is  less  powerful  than  croton  oil.     Dr.  Christison  states  that  twelve  or  fifteen  drops  of  it  are 
about  equal  to  one  ounce  of  castor-oil.     The  residual  cake   from   which  the  oil  lias  b 
pressed  is   very  active.     The  last-mentioned  authority  found  that  a  few  grains  of  it 
violent  vomiting  and  purging.     The  juice  of  the   plant4  litis  been   successfully  applied 
nally  as  a  remedy  for  piles.     Dr.  McWilliam5  says,  that  a  decoction  of  the  leaves  is  used  by 
the  natives  of  the  Cape  Verde  Islands  to  excite  a  secretion  of  milk  in  women  who  have  borne 
a  child,  and  who  are  not  past  child  bearing. 

2.  Cuhcas  mdltifidus,  Endlicher,  Enchir.  Botan. ;  Jatropha  mull ifida,  Linn. ;  Adenorhopium 
multifidum,  Pohl ;  French  Physic  Nut;  Spanish  Physic  Nut. — Leaves  large,  stalked,  palmate  or 
digitate,  many-lobed,  smooth ;  lobes  pinnatifid,  cuneate. — West  Indies;  Brazils. — The  capsule 
is  yellowish, about  the  size  of  a  walnut,  obtusely  3-cornered,  somewhat  tapering  above,  '■)  celled  ; 
each  cell  containing  1  seed.  The  seeds,  called  French  physic  nuts  (semina  curcadis  multifidi ; 
nuces  purgantes :  avellance  purgatrices  ;  ben  magnum),  are  about  the  size  of  those  of  a  common 
nut,  rounded  externally,  with  two  flattened  surfaces  separated  by  an  ovule  internally.  The 
seed  coat  is  marbled  and  smooth  :  the  kernel  is  white. — The  composition  of  these  seeds  is, 
according  to  Soubeiran,15  similar  to  that  of  the  seeds  of  the  Curcas purgans. — The  expressed  oil 
(oleum  curcadis  multifidi ;  oleum  pinhoen),  as  well  as  the  seeds,  are  drastic  cathartics.  In  their 
operation  they  resemble  the  preceding  oil  and  seeds.  Death  is  said  to  have  been  produced  by 
them.7 

3.  The  seeds  of  the  Jatropha  gosstpifolia,  Linn. ;  Bastard  French  Physic  Nut,  Bclly-ache,oi 
Wild  Cassada,  have  also  been  used  as  purgatives  in  dropsies.8 

134.  Anda  brasiliensis,  Raddi. 

(Semina.) 

Anda,  Piso,  I.  72  ;  II.  148:  Anda  brasiliensis,  Raddi,  Quarante  piante,  &c.  1821  ;  Anda  Gomesii, 
Ad.  Jussieu,  De  Euphorb.  Generib.  1 1S24  ;  Anda-agu,  Indayagu,  Purga  de  Gentio ;  Cocco  de 
Purga,  Purga  dos  Paulistas,  Frutta  d'Arara,  Brazil. — Brazil. — The  fruit  is  about  the  size  of  an 
orange,  with  2  large  and  2  smaller  angles.  It  contains  two  roundish  nut-like  seeds  (semina 
anda  brasiliensis)  about  the  size  of  small  chestnuts.  By  pressure  they  yield  a  fixed  oil  (oleum 
andce  brasdiensis ;  oil  of  anda-agu).  Both  seeds  and  oil  are  purgative.  One  seed,  according  to 
Von  Martins,9  is  a  dose  for  a  man.  The  expressed  oil  is  clear  and  pale  yellowish.  Like 
jatropha  oil,  it  is  not  very  soluble  in  alcohol ;  but  its  solubility  is  increased  by  the  addition  of 
castor-oil.     Mr.  Ure10  found  that  in  doses  of  20  drops  it  operated  moderately  as  a  purgative. 

135.  MANIHOT  UTILISSIMA,  Pohl.»-BITTER  CASSAVA. 

Sex.  Syst.  Monoecia,  Monadelphia. 
(Fecula  of  the  root ;  Tapioca,  E.  D.  [U.  S.]) 

Synonymes. — Jatropha  Manihot,  Linn.;  Janipha  Manilwt,  HBK.  ii.  85; 
Hooker,  Bot.  Mag.  t.  3071. 

History. — Monardes12  describes  the  Indian  method  of  making  cassava  bread; 
and  Piso13  notices  the  mode  of  preparing  the  farina  called  cream  of  Tipioca 
\_Tapioca~\. 

Botany.  G-en.  Char — Flores  monoecious.  Calyx  corolline,  campanulate, 
5-cleft,  convolute.     Corolla  0.     Stamens  10,  inserted  on  the  margin  of  a  fleshy 

1  Practical  Treatise  on  the  Use  of  the  Microscope,  p.  438,  1648.  2  Lond.  Med.  Gaz.  vol.  ix.  p.  8. 

3  Letheby,  Lond.  Med.  Gaz.  N.  S.  vol.  vii.  p.  116,  1848. 

4  Lunan, '  Hort.  Jamaicensis,  vol.  ii.  p.  62,  quoted  by  Dr.  Hamilton  in  the  Pharmaceutical  Journal,  vol. 
v.  p.  26.  1-4.3. 

'  Report  on  the  Boa  Vista  Fever,  V-\7. 

6  Journ.  de  Pharm.  t.  XV.  p.  506,  4S29.  '  Slonne's  Jamaica,  vol.  i.  p.  36. 

8  Hamilton,  Pharmaceutical  Journal,  vol.  v.  p.  27.  1845. 

9  Systema  Mat.  Med.  Veget.  Brasil.     .  '"  Pharmaceutical  Journal,  vol.  ix.  p.  9,  1849. 

11  Plant.  Brasil.  Icones  et  Descript..  fol.  Vindob.  1827-31. 

12  Clusii  Exolicor.  lib.  x.  cap.  p   53,  330.  "  De  Medicina  Brasil.  p.  52. 


Bitter  Cassava : — Description;  Composition.  381 

disk,  free,  the  alternate  ones  shorter :  filaments  filiform ;  anthers  turned  inwards, 
2-celled.  Ooary  placed  on  the  fleshy  disk,  3-celled,  with  1  ovule  in  each  cell. 
Style  short.  Stigmas  3,  many-lobed,  the  lobes  consolidated  into  a  conical  sinuated- 
sulcated  mass.      Capsule  3-coccous;  the  cocci  2-valved  and  1-seeded  (Endlicher). 

Sp.  Char — Leaves  with  very  long  petioles,  deeply  7-parted,  palmate ;  the  seg- 
ments lanceolate,  acuminate,  attenuated  at  the  base,  quite  entire,  the  outer  ones 
smaller,  unequal,  diverging,  straggling.     Root  whitish-yellow  (Pohl). 

Root  large,  thick,  tuberous,  fleshy ;  containing  an  acrid,  milky,  highly  poisonous 
juice.     Flowers  axillary,  racemose.1 

Hab — Native  of  the  Brazils;  where,  as  well  as  in  other  parts  of  South  America, 
it  is  cultivated. 

Manihot  Aiim,  Pohl. — Stveet  Cassava,  Bancroft,  Nat.  Hist,  of  Guiana,  1769. — This  is  usually- 
regarded  as  a  variety  of  the  above;  but  Pohl  considers  it  to  be  a  distinct  species;  characterized 
by  the  leaves  which  are  5-parted,  and  by  the  root,  which  is  reddish,  and  contains  a  milky 
non-poisonous  juice.     It  is  cultivated  in  the  Brazils,  and  in  Spanish  America. 

Manihot  Janipha,  Pohl;  Jatropha  Janipha,  Linn. ;  Janipha  Loeflingii,  HBK. — This  species  is 
said  to  yield  the  tweet  or  white  cassava  of  the  West  Indies.  Dr.  Hamilton2  says  it  so  closely  re- 
sembles the  Janipha  Manihot,  Linn.  {Manihot  utilissima,  Pohl),  that  an  experienced  eye  can 
hardly  distinguish  it  with  certainty.  Is  not  the  sweet  cassava  of  the  West  Indies  the  Manihot 
Api  of  Pohl  J     Like  the  latter,  it  is  devoid  of  poisonous  properties. 

Description. — 1.  Bitter  cassava  root  is  a  large  tuberous  root3  which  abounds  in 
a  poisonous  milky  juice.  It  is  difficult  to  distinguish  by  its  appearance  from  the 
sweet  cassava  root ;  but  it  is  devoid  of  the  tough,  fibrous,  or  woody  filaments  found 
in  the  heart  of  the  sweet  cassava  root;  and  it  does  not  become  soft,  like  the  latter 
root,  by  boiling  or  roasting.  The  rasped  root  mixed  with  water,  boiled,  and  then 
fermented,  yields  a  spirituous  liquor  called  cassiri*  Cassava  meal  is  obtained  by 
subjecting  the  grated  root  to  pressure  to  express  the  juice,  and  then  drying  and 
pounding  the  residual  cake.  Of  this  meal  cassava  bread  is  made.  The  expressed 
juice  by  repose  deposits  the  farina  called  cassava  starch,  of  which  tapioca  is  made. 
A  sauce  called  casareep  or  cassirecpe,  is  made  from  the  juice.5 

2.  Sweet  cassava  root  resembles  the  bitter  cassava  root  in  external  appearance; 
but,  uulike  the  latter,  it  is  not  poisonous.  It  has  a  bundle  of  tough,  fibrous,  or 
woody  filaments  at  the  heart,  running  longitudinally  through  the  root.  By  boiling 
or  roasting  it  becomes  soft,  and  is  used  at  table. 

A  few  pounds  of  dried  sweet  cassava  root  have  recently  been  sent  to  England 
from  Jamaica  on  speculation,  to  ascertain  whether  it  was  likely  to  prove  a  profitable 
article  of  commerce.  It  consisted  of  transverse  and  longitudinal  segments,  which 
were  beautifully  white,  had  a  very  faint  agreeable  odour,  and  were  mucilaginous  or 
farinaceous  to  the  taste.  The  circular  disks  were  from  one  to  two  or  more  inches 
in  diameter,  and  had  in  the  centre  the  ligneous  cord  above  alluded  to.  Some  of 
the  pieces  were  worm-eaten:  a  few  were  slightly  scorched  or  burnt,  apparently  by 
over-heating  in  the  drying  process. 

Cassava  una/  and  bread,  cassava  starch,  and  tapioca,  are  prepared  from  the  sweet 
as  well  as  from  the  bitter  cassava  root. 

('(imposition. — The  bitter  cassava  root  has  been  analyzed  by  MM.  0.  Henry 

and  Boutron-Chalard,8  who  inferred  that  it  contained  free  hydrocyanic  acid,  starch, 

a  small  quantity  of  sugar,  an  organic  salt  of  magnesia,  a  Litter  principle,  a  crystalli- 

table  fatty  matter,  an  azotized  matter  (vegetable  osmazome),  phosphate  of  lime,  and 

///  fibre. 

'  Honker,  Bot,  Mag.  t.  3071.  a  Hamilton,  Pharmaceutical  Journal,  vol.  v.  p.  27,  1815. 

•■A  figure  of  the  root  is  given  in  the  Journ.  il-  Pkarm.  t.  xxii.  Is3ii. 
'  Dr.  Hamilton,  Pharmaceutical  Journal,  vol.  v.  p.  29^  1849. 

the  ooncentrated  juice  of  the  roots  of  the  bitter  cassava  flavoured  by  aromatics.  Dunn" 
i". ration,  (he  poisonous  principle  of  the  juice  is  either  dissipated  or  destroyed.  Casareep  is  used 
ii  loffps  and  other  dishes;  and  is  the  basis  of  the  West  Indian  dish  pepper-pot.  It  is  a  powerful 
ic  (Shier,  Report  on  the  Starch-producing  Plants  of  the  Colony  of  British  ffut'ono,  Demerara 

ill. mi,  Pharmaceutical   Journal,  vol.  v.  p.  30,  1845).— In  French   Guiana,  the  term  cabiou  or 

applied  to  a  similar  condiment  | Henry  and  Boutron-Chalard,  Journ.  rle  Pharm.  t  xxii.  p.  123) 
The  inspi  Savoured  with  capsicum  pods  is  used  in  the  Brazils  as  a  sauce,  under  the  name  of 

si.  Mat    Med.  Veg.  Brazil,  p.  04).    ' 
•  Journ.  ,1.  Pharm.  I.  xxii.  p.  11-.  i 
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1.  Hydrocyanic  Acid. — According  to  O.  Henry  and  Boutron  Chalard,  the  active  principle 
of  the  root  is  hydrocyanic  acid.  Their  statement  is  confirmed  by  Dr.  Christison,  who  examined 
some  well-preserved  juice  from  Demerara. 

2.  Volatile  Acrid  Principle? — The  vomitingand  purging,  and  other  abdominal  symptoms 
ascribed  to  bitter  cassava,  would  lead  us  to  suspect  that,  like  other  euphorbiaceous  plain 

tains  an  acrid  principle. 

Physiological  Effects. — The  fresh  roots  as  well  as  the  expressed  juice  are 
virulent  poisons,  destroying  life  in  a  very  short  period  of  time.  0.  Henry  and 
Boutron-Chalard  described  the  effects  on  guinea-pigs  as  resembling  those  caused  by 
hydrocyanic  acid;  but  death  did  not  occur  until  from  forty  to  fifty-five  minut. 
the  use  of  the  poison.  Ricord  Madianna1  has  killed  dogs  in  ten  minutes  with  a 
poison  obtained  from  this  root.  The  symptoms  described  by  Barham2  are  pain  and 
swelling  of  the  abdomen,  vomiting  and  purging,  dimness  of  sight,  syncope,  rapid 
diminution  of  the  powers  of  life,  and  death  in  a  few  hours.  Half  a  pint  of  the 
juice  has  produced  death  in  an  hour.3 

Uses. — Dr.  Wright4  says  that  the  scrapings  of  the  fresh  root  are  successfully 
applied  to  ill-disposed  ulcers;  and  Dr.  Hamilton5  speaks  of  the  instantaneous  relief 
which  he  experienced  on  himself  from  the  application  of  a  cataplasm  of  the  rasped 
roots,  with  all  their  juices  unexpressed,  to  the  spot  where  a  nest  of  chigres  (Pukx 
penetrans)  had  been  dislodged.  The  root  is  used  to  catch  birds,  which,  by  eating 
it,  lose  the  power  of  flying.8     It  yields  cassava  meal  and  cassava  starch. 

1.  FARINA  MANDIOCjE;  Cassava  or  Cassada  Meal;  Farinha  de  Pao,  or  simply 
Farinha;  Farine  de  Manioc. — This  is  obtained  by  washing  and  scraping  the  roots, 
then  rasping  or  grating  them,  and  subjecting  the  pulp  to  pressure,  by  which  the 
poisonous  juice  is  expressed.  The  residual  compressed  pulp  is  then  dried  over  a 
fire,  being  stirred  during  the  whole  time.     In  this  way  is  obtained  cassava  meal? 

Cassava  meal  is  a  mixture  of  cassava  starch,  vegetable  fibre,  and  proteine  or  albu- 
minous matters.  Dr.  Shier8  found  that  in  the  sliced  and  dry  roots  the  percentage 
of  nitrogen  is  0.78,  but  in  the  cassava  meal  (the  juice  expressed)  only  0.36.  If 
these  numbers  be  multiplied  by  6.5  (see  foot-note  at  p.  106),  the  percentage  quan- 
tity of  protein  or  albuminous  matters  in  the  dried  root  will  be  5.0,  and  in  cassava 
meal  2.34. 

I  have  received  from  Dr.  Shier  two  kinds  of  cassava  meal;  one  called  cassava 
meal,  the  other  termed  cassava  flour.    I  shall  distinguish  them  as  coarse  and  line  meal. 

a.  Coarse  Cassava  Meal ;  Cassava  Meal,  Shier  ;  Couaque  or  Couac,  Guibourt. 
— This  is  meal  which  in  coarseness  is  about  equal  to  sawdust  or  small  dried  crumbs 
of  bread.  I  have  found  a  similar  preparation  in  English  commerce  under  the 
name  of  "Tapioca  Flour  from  Bahia." 

Coarse  cassava  meal  has  a  slight  yellowish  or  brownish  tint,  varying  in  different 
samples. 

j3.  Fine  Cassava  Meal ;  Cassava  Flour,  Shier;  Farine  de  Manioc,  Guibourt. 
— This  is  a  finer  and  whiter  meal  than  the  preceding.  In  fineness  it  resembles 
wheat  flour. 

Cassava  bread  or  cassava  cakes  are  made  by  baking  the  compressed  cassava 
pulp  on  a  hot  plate,  in  the  manner  muffins  and  crumpets  are  baked  in  England. 

Cassava  meal  and  cassava  bread  are  important  and  valuable  articles  of  food  to 
the  inhabitants  of  tropical  America.  The  flavour  of  cassava  cakes  reminds  me  of 
Scotch  oatcakes. 

%.  AMYIM  MAMOCjE  |  Mandioca  or  Cassava  Starch ;  Tapioca— The  juice 
which  is  expressed  from  the  rasped  root  deposits  on  standing  an  amylum  or  starch 
(cassava  starch),  of  which  tapioca  is  made. 

1  Quoted  by  Sloane,  Jamaica,  vol.  ii.  p.  363.  Q  Hortun  Americanus,  p.  34,  1^4. 

3  Journ.  de  Pharm.  t.  xvi.  p.  310,  1f30.  *  Med.  Plants  of  Jamaica. 

5  Martius,  in  Wibmer,  Arzneim.  u.  Gi/te,  Bd.  iii.  S.  273.      6  Pharmaceutical  Journal,  vol.  v.p-  28,1848. 

1  Tlie  details  of  the  process  for  making  cassava  meal  vary  somewhat  in  different  localities.  According 
to  Piso  (De  Medicina  Brasil.  lib.  iv.  p.  53),  the  roots  are  grated  by  a  handmill  somewhat  similar  to  that 
used  in  the  preparation  of  Tous-les-Mois  (see  ante,  p.  228,  Fig.  224).  Kdwards  (Voyage  up  the  River 
AmaMn,  p.  24,  Lond.  1847)  says  they  are  grated  upon  stones,  and  the  pulp  compressed  in  a  slender  hag  of 
rattan  six  feet  in  length.  8  Report,  p.  1.5. 
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o.  Cassava  Starch ;  Tapioca  Meal;  Brazilian  Arrow-root;  Moussache  or 
Oipipa. — The  fecula  or  starch  deposited  from  the  expressed  juice  of  the  cassava 
root,  after  being  washed  and  dried  in  the  air  without  heat,  constitutes  the  tapioca 
meal  or  Brazilian  arrow-root  of  commerce.  It  is  usually  imported  into  this  coun- 
try from  Bio  Janeiro.  For  some  years  past  it  has  been  imported  into  France 
from  Martinique,  and  is  sold  as  arrow-root  (Guibourt).  It  is  white  and  pulve- 
rulent, and  resembles  in  external  appearance  genuine  arrow-root  (maranta  starch). 
When  examined  by  the  microscope,  however,  it  is  readily  distinguished. 

Cassava  starch,  when  examined  by  the  microscope,  is  found  to  consist  of  small 
single  grains,1  which,  in  the  living  plant,  were  united  in  groups  or  compound 
grains,  each  composed  of  2,  3,  or  4  grains.  Most  of  the  grains  are  mullar-shaped, 
and,  therefore,  have  been  united  in  groups  of  two  each  :  when  seen  endwise,  they 
appear  circular  or  globular.  Some  of  them  are  truncated  egg-shaped  grains,  with 
one  or  two  facets  at  the  truncation.  The  nucleus,  central  cavity,  or  hilum,  is  cir- 
cular, surrounded  with  rings,  and  bursts  in  a  stellate  manner. 

These  statements  apply  equally  to  bitter  cassava  starch  and  sweet  cassava  starch 
sent  to  me  from  Demerara  by  Dr.  Shier,  as  well  as  to  starch  obtained  by  myself 
from  sweet  cassava  root  received  from  Jamaica. 

Cassava  starch  has  not  been  analyzed ;  but  there  can  be  no  doubt  but  that  its 
composition  is  similar  to  that  of  other  starches,  and  that  its  formula  is  C12H10O10. 
Its  effects  and  uses  are  also  like  those  of  other  starches  (see  ante,  p.  119). 

j3.  Tapioca. — This  is  imported  from  Bahia  and  Rio  Janeiro.  It  is  cassava,  meal, 
which  while  moist  or  damp  has  been  heated,  for  the  purpose  of  drying  it,  on  hot 
plates.  By  this  treatment  the  starch  grains  swell,  many  of  them  burst,  and 
the  whole  agglomerate  in  small  irregular  masses  or  lumps.  In  consequence  of  the 
change  thus  effected  in  the  starch  grains,  tapioca  is. partially  soluble  in  cold  water; 
and  the  filtered  cold  infusion  strikes  a  blue  colour  with  tincture  of  iodine.  The 
drying  to  which  it  has  been  subjected  renders  it  difficult  of  solution.  In  boiling 
water  it  swells  up,  and  forms  a  transparent  viscous  jelly-like  mass.  Submitted  to 
prolonged  ebullition  in  a  large  quantity  of  water,  it  leaves  an  insoluble  residue, 
which  precipitates.  This,  when  diluted  with  water  and  coloured  by  iodine,  appears 
to  consist  of  mucous  flocks. 

Made  into  puddings,  tapioca  is  employed  as  a  dietetical  substance.  Boiled  in 
water  or  milk,  and  flavoured  with  sugar,  spices,  or  wine,  according  to  circum- 
stances, it  is  used  as  an  agreeable,  nutritious,  light,  easily  digestible  article  of 
food  for  the  sick  and  convalescent.  It  is  devoid  of  all  irritating  and  stimulating 
properties. 

136.  Crozophora  tinctoria,  Necker.— Turnsole. 

(Succus.)" 

Heliotropium  tricoccum,  Pliny,  lib.  xxii.  cap.  29;  Croton  tindorium,  Linn. — South  of  France  : 
Mediterranean  coast.  Cultivated  since  1833  in  the  neighbourhood  of  Grand  Gallargus,  in  the 
department  of  Gartl,  in  France.  The  expressed  juice  is  green:  but,  under  the  combined  in- 
of  the  air  and  ammonia,  it  becomes  purplish.  Coarse  sacking  stained  purple  by  this 
termed  turnsole  rags  (lournesol  en  drapeanx),  or  bezetta2  cceruleu.  These  rags  are  exclu- 
sively employed  by  the  Dutch  ;  but  for  what  purpose  is  not  well  known,  though  it  has  been 
■apposed  lor  colouring  cheese,  confectionery,  liqueurs,  &c.3 


ollowing  .ire  the  measurements,  in  parts  of  an  English  inch,  of  ten  grains  of  cassava  starch.    Thev 
I'crc  made  hy  Mr.  George  Jackson: —  ' 


Lengths,     Breadths. 

1 0.0012    X  0.0012 

2 0.0008    X  0.0008 

:i 0.0008    X  (i  0007 

4 0.0007    X  0.000C 

B 0.0005    X  0.0OW 


Lengths.     Breadths. 

6 0.0005    X  0.0004 

' 0.0004    X  0  0004 

8    0.0003    X  0.0003 

9 0.00025  X  0.0002.5 

1° 0.0002    X  0.0002 


"i,  the  diminutive  of  the  Spanish  word  bezo,  a  lip,  a  term  originally  applied  to  pigments  used  to 
to  interesting  notice  of  Turnsole  by  Mr.  D.  Hanbury.  jun.  in  the  Pharmaceutical  Journal  vol.  jx 
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Order  XXXIV.    ARISTOLOCHIACE^E,  Lindley.— 
BIRTHWORTS. 

Aristolochie.b,  Jussieu ;  Asarinje,  Bartling. 

Characters. — Flowers  hermaphrodite,  axillary,  solitary.     Calyx  adherent   (superior),  tubu. 
lar,  monosepalous,  with  the  segments  valvate  or  induplicate  in  asstivation,  sometimes 
sometimes  very  unequal.     Stamens  C   to  12,  epigynous,  distinct,  or   adhering  to  the  si 
stigmas.     Ovary  inferior,  6-celled,  very  rarely  3 — 4-celled  ;  ovules  numerous,  anatropal,  horizon- 
tally attached  to  the  axis.     Style  simple.      Stigmas  radiating,  as  numerous   as  the  cells  of  thd 
ovary.      Fruit  dry  or  succulent,  3 — 4 — 6-celled,  many-seeded.     Seeds  thin,  with  a  very  mi. 
nute    embryo  placed  at  the  base  of  fleshy  albumen — Herbs  or  shrubs,  the  latter  often  climb- 
ing.       Wood  without  concentric  zones  and   inseparable    wedges.      Leaves   alternate, 
stalked. 

Properties. — Not  important.  The  roots  possess  stimulant  properties,  owing  to  the  presence 
of  volatile  oil.     Some  of  them  are  acrids.     Bitter  extractive  renders  them  somewhat  tonic. 

137.  ARISTOLOCHIA  SERPENTARIA,  Linn.— THE  VIRGI- 
NIAN SNAKE-ROOT. 

Aristolochia  officinalis,  Nees  and  Ebermaier. 

Sex.  Syst.  Gynandria,  Hexandria. 

(Radix,  Z..— The  root,  E.  D.) 

History. — The  first  writer  who  distinctly  mentions  Virginian  snake-root,  or 
snake-weed,  is  Thomas  Johnson,  an  apothecary  of  London,  in  his  edition  of  Gerarde's 
Herbal,  published  in  1633. 

Botany.  Gen.  Char. —  Calyx  tubular,  ventricose  at  the  base,  dilated  at  the 
apex,  and  extended  into  a  ligula.  Anthers  6,  subsessile,  inserted  on  the  style. 
Stigma  G-lobed.      Capsule  6-angled,  6-celled  (Bot,  Gall.). 

Sp.  Char. — Stem  flexuous,  ascending.  Leaves  cordate,  acuminate,  on  both  sides 
pubescent.  Peduncles  nearly  radical,  uuifloral.  Lip  of  the  calyx  lanceolate  (Nees 
v.  Esenbeck). 

Hab. — North  America. 

Collection  and  Properties. — The  root  (radix  serpentarix)  is  collected  in 
"Western  Pennsylvania  and  Virginia,  in  Ohio,  Indiana,  and  Kentucky.1  It  is  im- 
ported in  bales,  usually  containing  about  100  lbs.  As  met  with  in  the  shops,  it 
consists  of  a  tuft  of  long,  slender,  yellowish  or  brownish  fibres,  attached  to  a  long, 
contorted  head  or  caudex.     The  odour  is  aromatic,  the  taste  warm  and  bitter. 

Composition. — It  was  analyzed  by  Bucholz  in  1807  f  by  Chevallier  in  1820;' 
and  by  Peschier  in  1823.4 


Bucholz's  Analysis. 

Volatile  oil 0.50 

Greenish-yellow  soft  resin     .  .  .  2.85 

Extractive  matter 1.70 

Gummy  extractive 18.10 

Lisrnin G-2.40 

Water 14.15 


Serpentary  root 100.00 


Chevallier's  Analysis. 
"Volatile  oil. 
Resin. 
Extractive. 
Starch. 

Ligneous  fibre. 
Albumen. 

Malate  and  phosphate  of  lime. 
Oxide  of  iron  and  silica. 

Serpentary  root. 


1.  Volatile  Oil. — Grassmann5  obtained  only  half  an  ounce  from  100  lbs.  of  the  root.  Its 
colour  is  yellowish,  its  odour  considerable,  its  taste  not  very  strong.^  Grassmann  compares  the 
odour  and  taste  to  those  of  valerian  and  camphor  combined. 

2.  Bitter  Principle  ;  Extractive,  Bucholz  and  Chevallier. — This  is  very  bitter  and  slightly 
acrid.  It  is  soluble  in  both  water  and  spirit.  Its  solution,  which  is  yellow,  is  rendered  brown 
by  alkalies,  but  is  unchanged  by  the  ferruginous  salts. 


1  Unit'.rf  States  Dispensatory. 

3  Journ.  de  Pharm.  vi.  3G.5. 

5  Quoted  by  Br.  \V.  C.  Martins,  Pharmacogn. 


2  Gmelin,  Hand.d.  Chem. 
4  Graelin,  op.  cit. 
6  Lewis,  Mat.  Med. 
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Physiological  Effects. — These  have  been  examined  by  Jorg  and  his  pupils.1 

In  small  doses,  serpentary  promotes  the  appetite.  In  large  doses,  it  causes  nausea, 
flatulence,  uneasy  sensation  at  the  stomach,  and  more  frequent  but  not  liquid  stools. 
After  its  absorption,  it  increases  the  frequency  and  fulness  of  the  pulse,  augments 
the  heat  of  the  skin,  and  promotes  secretion  and  exhalation.  Furthermore,  it  would 
appear,  from  the  experiments  before  referred  to,  that  it  causes  disturbance  of  the 
cerebral  functions,  and  produces  headache,  sense  of  oppression  within  the  skull,  and 
disturbed  sleep. 

In  these  properties,  serpentary  bears  some  analogy  to,  but  is  much  weaker  than, 
camphor.     It  is  more  powerful  than  contrayerva. 

Uses. — Its  employment  is  indicated  in  cases  of  torpor  and  atony.  It  was  form- 
erly termed  alexipharmic,  on  account  of  its  fancied  power  of  curing  the  bite  of  a 
rattlesnake  and  of  a  mad  dog.2  At  the  present  time  it  is  rarely  employed.  It  has 
been  much  esteemed  as  a  stimulant  in  fevers,  both  continued  and  intermittent.  A 
scruple  of  serpentary,  taken  in  three  ounces  of  wine,  is  mentioned  by  Sydenham3 
as  a  cheap  remedy  for  tertians  in  poor  people.  Dr.  Cullen4  considered  it  as  suited 
for  the  low  and  advanced  stage  of  typhus  only.  In  an  epidemical  affection  of  the 
throat  (called  the  throat-distemper),  it  was  given  internally  as  a  diaphoretic,  and 
used  with  sumach  berries,  in  the  form  of  a  decoction,  as  a  gargle,  with  benefit.5 

Administration. — The  dose  of  it  in  substance  is  from  ten  to  thirty  grains.  The 
infusion  is  the  best  form  for  the  administration  of  serpentary. 

1.  INFUSUM  SERPENTARWE,  L.  E.[U.  S.]j  Infusion  of  Serpentary,  or  Snake-root. 
— (Serpentary  gssj  Boiling  Water  Oj.  Infuse  for  four  hours  in  a  covered  vessel, 
and  strain  [through  linen  or  calico,  E.~\.) — Dose,  fjj  or  fgij  every  two  or  three 
hours,  according  to  circumstances. 

I,  TIiNI  TURA  SERPENTARIJE,  L.  E.  [U.  S.];  Tincture  of  Serpentary,  or  Snake-root. 
—(Serpentary,  bruised  [in  moderately  fine  powder,  E.~\,  giijss,  L.;  Proof  Spirit  Oij; 
and  Cochineal,  bruised,  3j,  E.  Macerate  for  seven  days,  and  filter.  "Proceed  by 
percolation  or  digestion  as  for  the  tincture  of  cinchona,"  E. — [Take  of  Virginia 
Snake-root,  bruised,  giij;  Diluted  Alcohol  Oij.  Macerate  for  fourteen  days,  ex- 
press, and  filter  through  paper,  U.  S.J)— Used  as  an  adjunct  to  tonic  infusions. 
Dose,  from  f3J  to  f3ij. 

138.  ASARUM  EUROPIUM,  Linn.- COMMON  ASARABACCA. 

Sex.  Syst.   Dodecandria,  Monogynia. 
(Folia,  L.  D.) 

History. — This  plant  was  used  in  medicine  by  the  ancients.     Dioscorides8  calls 

it  arsapov. 

BOTANY.  Gen.  Char  —  Ca lyx  carnpanulate,  3-lobed.  Stame7is  12,  inserted  on 
the  ovary;  anthers  adnate  to  the  middle  of  the  filaments.  Style  short.  Stigma 
stellate,  G-lobcd.      Capsule  6-celled.  {Bot.  Gall.) 

Sp.  Char. — Leaves  2  on  each  stem,  kidney-shaped,  obtuse  Tsomewhat  hairvl 
(Smith).7  JJ 

The  blanching  root-fibres  arise  from  an  underground  stem   or  rhizome.     The 
aerial  steins  are  several  from  each  rhizome.     Leaves  petiolated.     From  the  axil  of 
the  two  leaves  springs  a  solitary,  rather  large,  drooping  flower,  upon  a  short  peduncle 
of  a  greenish-brown  colour  and  coriaceous  substance.     Segment  of  the  calyx  in- 
curved.     Capsule  coriaceous.     Seeds  ovate,  with  horny  albumen. 

Hab. — Indigenous.     Perennial.     Flowers  in  May. 

MOTION.— The  whole  plant  (root-fibres,  rhizome,  and  aerial  stems,  with 

Bd.  i.  S.  821  ;  also,  Jouni.  Ue  Clum.  Mid.  t.  vii.  p.  493 

•  &,'?'   ,  7 c"  \  »?'**,  translated  by  Dr.  Pc'chcy,  Uh  edit.  p.  233. 

'     .  *  Med.  Obs.  and  Inquir.  vol.  i.  p   211. 

Lib.  J.  cap.  lx.  i  Eagi  Flora  i 


386 


VEGETABLES.— Nat.  Ord.  Aristolociiiace^:. 


leaves  and  flowers)  is  kept  in  the  shops  under  the  name  of  asarabacca  (rad\ 
herbd  asari),  but  the  leaves  only  are  directed  to  be  used  in  the  Pharmai 
Dr.  Batty1  states  that  the  plant  is  gathered  for  medicinal  uses  in  the  wood 
Kirkby  Lonsdale,  Westmoreland.     The  rhizome  is  about  as  thick  as  a  goose-quill 
grayish,  quadrangular,  knotted.     It  has  a  pepper-like  odour,  and  an  acrid  taste' 
The  leaves  are  almost  inodorous,  but  have  an  acrid,  aromatic,  and  bitter  ta- 

Composition. — G-oerz3  published  an  analysis  of  the  root  in  1784;  Lasaairat 
and  Feneulle  another  in  1820;3  Regimbeau  a  third  in  1827 ;*  and  Gr&ger  a  fourth 
in  1830.5 


Grager's  Analyses. 


Root. 


Volatile  oil  ) 

Asarum-camphor  > 0.630 

Asiinn  [?  Asarite]  ) 

Asarin     1.172 

Tannin 1.072 

Extractive 3.972 

Resin 0.156 

Starch 2.048 

Glutin  and  albumen 1.010 

Citric  acid 0.316 

Ligneous  fibre 12.800 

Salts  (citrates,  chloride,  sulphate,  and  phos- 
phates)       3.042 

Water 74.600 

Fresh  root  of  asarabacca 100.818 


Herb. 


Asarin n  ,„ 

Tannin nm 

Extractive 

Chlorophylle 

Albumen      

Citric  acid 

Ligneous  fibre     

Water 

L"ss 


Fresh  herb  of  asarabacca 


100.00 


1.  Volatile  Oily  Matters. — By  submitting  asarabacca  root  to  distillation  with  water,  three 
volatile  oily  mutters  are  obtained;   one  liquid  and  two  solid,  at  ordinary  temper,; 

a.  Liquid  Volatile  Oil  {Oleum  Jlsuri). — It  is  yellow,  glutinous,  lighter  than  water,  and  has  an 
acrid,  burning  taste,  and  a  penetrating  valerian-like  odonr.  It  is  slightly  soluble  in  water,  more 
so  in  alcohol,  ether,  and  the  oils  (volatile  and  fixed).     Its  constituents  are  C8H40. 

B.  Jlsariie  of  Griiger.  —  In  small  needles  of  a  sill<y  lustre.     It  is  odourless  and  tasteless.    It  is 
fusible  and  volatilizable  by  heat;  its  vapour  being  white  and  very  irritating.     It  is  soluble  in 
alcohol,  ether,  and  the  volatile  oils,  but  not  in  water.      Both   nitric   anil   sulphuric  acids 
the  crystals  without  the  evolution  of  gas:  if  water  be  added  to  the  sulphuric  solution,  the  asarite 
is  thrown  down  unchanged. 

y.  Asarum-mmplior . — Is  distinguished  from  asarite  by  the  following  characters:  Water  throws 
it  down  from  its  alcoholic  solution  in  cubes  or  six-sided  prisms,  whereas  asarite  is  precipitated 
in  delicate  flexible  needles.  It  dissolves  in  nitric  acid  without  effervescence.  Water  i 
its  sulphuric  solution  throws  down  a  brown  resin.  After  fusion,  it  has  the  form  of  a  crystalline, 
striated  m;i>s.  Its  composition  is  OH502.  Blanchet  and  Sell  regard  it  as  the  hydrate  of  the 
liquid  volatile  oil. 

2.  Bitteii  Puinciple  of  Asauakacca  {Asarin  of  Griiger  and  of  some  other  pharmacolo- 
gists).—  Brownish,  very  bitter,  soluble  in  alcohol. 

Physiological  Effects. — Every  part  of  the  plant  possesses  acrid  properties. 
Applied  to  the  mucous  membrane  of  the  nose,  it  excites  sneezing,  increased  secre- 
tion of  mucus,  and  even  a  discharge  of  blood.  Swallowed,  it  causes  vomiting, 
purging,  and  griping  pains.  It  is  also  said  to  possess  diuretic  and  diaphoretic  pro- 
perties. Dr.  Cullen  has  enumerated  it  in  his  list  of  diuretics,  but  expresses  his 
doubts  whether  it  possesses  any  specific  power  of  stimulating  the  renal  vessels. 

Uses. — Asarabacca  has  been  employed  in  medicine  to  excite  vomiting,  and  as  an 
errhine.  As  an  emetic,  it  is  now  superseded  by  ipecacuanha  and  tartarized  anti- 
mony. As  an  errhine,  to  excite  irritation  and  a  discharge  of  mucus  from  the  nasal 
membrane,  it  has  been  used  in  certain  affections  of  the  brain,  eyes,  face,  mouth, 
and  throat,  on  the  principle  of  counter-irritation:  thus  in  paralytic  affections  of  the 
mouth  and  tongue,  in  toothache,  and  in  ophthalmia. 

Administration. — We  may  administer  either  the  root  or  leaves,  recollecting 
that  the  latter  are  somewhat  milder  than  the  former.  As  an  emetic,  the  dose  is 
half  a  drachm  to  a  drachm.     As  an  errhine,  one  or  two  grains  of  the  root,  or  three 


'  Eng.  Flora. 

»  Journ.  de  Pharm.  t.  vi.  p.  501. 

i  'ioebei  and  Kunze,  Pharm.  Waarenk. 


2  PfaiT,  Mat.  Med.  Bd.  tii 
•  Ibid.  t.  xiv.  p.  200. 
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or  four  grains  of  the  dried  leaves,  are  snuffed  up  the  nostrils  every  night — The 
powder  of  this  plant  is  supposed  to  form  the  basis  of  cephalic  snuff. 

PILVIS   ASARI   COMPOSITES ;    Compound  Powder  of  Asarabacca. — ( Asarabacca 

3,  dried,  |j ;  Lavender  Flowers,  dried,  5j-    Reduce  them  together  to  powder.) — 
Used  as  an  errhine  in  headache  and  ophthalmia.      Dose,  from  grs.  v  to  grs.  viij. 

139.  Aristolochia  rotunda,  Linn.;  et  A.  longa,  Linn.— Round  and 
Long  Birthwort. 

Sex.  Syst.  Gynandria,  Hexandria. 
(Radix.) 

Both  of  these  plants  are  natives  of  tlie  South  of  Europe.     Their  roots  are  still  kept  in  the 
shops.     The  long  aristolt  everal  inches  in  length,  one  or  two  inches  broad,  and  has  a 

more  or  less  cylindrical  lorm.  The  round  aristolochia  root  has  a  more  rounded  and  knobby 
form.  Both  kinds  are  bitter  and  acrid,  and  have,  especially  when  powdered,  a  disagreeable 
odour.  They  contain  extractive  matter  and  starch.  Lassaigne  found  ulmin  in  the  long  species. 
Their  effects  are  stimulant  and  tonic.  Their  stimulant  effects  are  supposed  by  some  to  be 
principally  directed  to  the  abdominal  and  pelvic  viscera.  They  have  been  employed  in  amenor- 
rhea as  an  emmenagogue.  Their  dose  is  from  ^j  lo  J5J-  Round  aristolochia  root  is  a  con- 
stituenl  of  the  Duke  of  Portland's  powder  for  the  gout,  which  consisted  of  equal  quantities  of  the 
of  Gentian  and  Birthwort  {Aristolochia  rotunda),  the  tops  and  leaves  of  Germander 
(('hanitidnjf ),  Ground  Pine  (Chamcepitys),mu\  lesser  Centaury  (Chironia  Centauriurn),  powdered 
and  mixed  together.1 


Order  XXXV.    LAURACE./E,  Lindley.— LAURELS. 

Lathi,  Jussieu. — Lathi  nk.k,  Vent,  and  Rob.  Brown. 

('iiAJi.u'TKits. —  Calyx  'I-  to  ti  cleft,  with  imbricated  aestivation,  the  limb  sometimes  obsolete. 
Petals  0.  Stamens  definite,  perigynous  opposite  the  segments  of  the  calyx,  and  usually  twice 
as  numerous;  the  3  innermost,  which  are  opposite  the  3  inner  segments  of  the  calyx,  sterile  or 
deficient;  the  ti  outermost  scarcely  ever  abortive;  anthers  adnate,  2-  to  4  celled;  the  cells  burst- 
ing by  a  longitudinal  persistent  valve  from  the  base  to  the  apex;  the  outer  anthers  valved  in- 
wards, the  inner  valved  outwards  [or  both  valved  inwards,  Lindl]  Glands  usually  present  at 
the  base  of  the  inner  filaments,  Ovary  single,  superior,  I  celled  [formed  of  3  valvate  carpel- 
lary  leaves,  and  as  many  rib-like  placentae  stationed  at  the  sutures,  ail  generally  imperfect  except 
one,  End/.],  with  1  or  '2  single  pendulous  ovules;  style  simple;  stigma  obtuse,  2-  or  3  lobe<l. 
Fruit  baccate  or  drupaceous,  naked  or  covered.  Seed  without  albumen  ;  embryo  inverted;  cotyle- 
dons large,  planoconvex,  peltate  near  the  base!  radicle  very  short,  included,  superior;  plumule 
conspicuous,  --'-leaved. —  Trees,  often  of  great  size.  Leaves  without  stipules,  alternate,  seldom 
opposite,  entire,  or  very  nearly  lobed.     Inflorescence  panic-led  or  umbel  led  (Rob.  Brown). 

I'iioi'khtiks. — The  plants  of  this  order  owe  their  most  important  qualities  to  the  presence  of 
volatile  oil,  which  is  found,  more  or  less  abundantly,  in  all  parts  of  the  vegetable.     This  oil  is 
sometimes  liquid  and  highly  aromatic,  as  oil  of  cinnamon;  at  others,  it  is  solid  in  ordinary  tem- 
peratures, and  is  endowed  with  narcotic  properties,  as  camphor.     The  acrid  principle  of  some 
es  is  probably  a  volatile  oil. 

In  the  bark  and  leaves,  the  volatile  oil  is  usually  associated  with  tannic  acid,  which  gives 
them  aetringency,  as  in  cinnamon.  In  the  fruit  and  seeds,  on  the  other  hand,  it  is  usually 
combined  or  mixed  with  fixed  oil,  as  in  bay-berries. 

inal  lauraceous  barks,  presently  to  be  described,  there  are  several  others 
which  have  obtained  considerable  celebrity,  in  the  countries  producing  them,  on  account  of 
their  aromatic  qualities. 

Two  of  these  bear  the  name  of  clove  bark;  on  account  of  their  odour.  The  Indian  clove  bark 
or  cortex  culilawan  is  a  large  Hat  bark,  and  is  obtained  from  Cmnnmomum  Culdawan,  Blume,  a 
native  of  the  Indian  islands.  Its  properties  are  analogous  to  those  of  Cassiadignea.2  Jt'is 
rarely  met  with  in  London.  I  have  received  from  Dr.  Martiny,  of  Hesse  Darmstadt,  a  bark- 
mark,  'd  Cuhlau-an  p.ijiuanus.  It  is,  I  presume,  the  produce  of  Cinnamomum  xarthonmron  of 
Bin  me. 


phane's  Inquiry  into  the  Origin  and  Inq  vol    i 

lephane  concludes  ili.it   "CsoliDS  Aurelianus'a  diaeentaurton  ;\nd   Aetius's  antidolns  ex 

.uc  medicine,  nnd  are  the  old  names  fur  the  Duke  of  Purilnnd'c 

■      111    bill,  lit  ■;.  331, 
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The  Brazilian  clove  bark,  or  clove  cassia  bark;  rortex  cassia  caryophyllata,  is  the  produce  nf  Dicy. 
pellium  caryophillalum,  and  grows  in  Para  and  Rio  Negro.     Its  bark  occurs  in  tubular  quills. 

Massoy  bark  (in  commerce  Nisoi)  is  the  cortex  oninus  of  Rumphius.     It  is  U3ed  in 
metics  of  the  natives  of  India.1      I  have  never  found  it  in  the  London  shops. 

Sintoc.  bark  is  the  produce  of  Cinnamomum  Sintoc,  Blume.     Its  properties  are  analogous  to 
those  of  Culilavvan. 

The  folia  malabalhri  of  India  are  obtained  from  Cinnamomum  nilidum,  Hooker  and  Blume; 
and  from  C.  Tamala.     They  are  aromatic  tonics,  but  are  not  found  in  the  London  market. 


140.  CINNAMOMUM  ZEYLANICUM,  Ate.— THE  CEYLON 

CINNAMON. 

Laurus  Cinnamomum,  Linn. 
Sex.  Syst.  Enneandria,  Monogynia. 
(Cortex;  et  Oleum  e  cortice  destillatum,  X..— Bark;  and  volatile  oil  of  the  hark,  E.— The  bark,  D.) 

History. — Cinnamon  (Kinman,  Hebr.)  is  mentioned  in  the  Old  Testament,1 
about  1490  years  before  Christ.  In  all  probability  the  Hebrews  received  it  from 
the  Arabians,  who  must,  therefore,  have  had  commercial  dealings  with  India  at  this 
early  period.3  The  first  notice  of  cinnamon  (xi.wdixoiy.ov)  by  the  Greek  writen 
occurs  in  Herodotus,4  who  died  413  years  before  Christ.  Probably  both  the  Be- 
brew  and  Greek  names  for  this  bark  are  derived  from  the  Cirjgale.se  cacyn 
(duke  lignum),  or  the  Malayan  kaimanis.B  Hippocrates6  employed  cinnamon  ex- 
ternally.    Dioscorides7  describes  several  kinds  of  cinnamon. 

Botany.  Gen.  Char. — Flowers  .hermaphrodite  or  polygamous.  Calyx  6-cleft, 
with  the  limb  deciduous.  Stamina  12,  in  4  rows;  the  9  external  ones  fertile,  the 
3  inner  ones  capitate,  abortive;  the  3  most  internal  of  the  fertile  stamina  having  2 
sessile  glands  at  the  base:  anthers  4-celled,  the  3  inner  turned  outwards.  Ovary 
1-celled,  with  1  ovule.  Fruit  (a  berry)  seated  on  a  cup-like  calyx.  Leaves  rib- 
bed. Leaf-buds  naked.  Flowers  panicled,  rarely  fascicled.  (Condensed  from 
Endlicher.)8 

Sp.  Char. — Branches  somewhat  4-cornered,  smooth.  Leaves  ovate  or  ovate- 
oblong,  tapering  into  an  obtuse  point,  triple-nerved,  or  3-nerved,  reticulated  on  the 
under  side,  smooth,  the  uppermost  the  smallest.  Panicles  terminal  and  axillary, 
stalked.  Flowers  hoary  and  silky;  segments  oblong,  deciduous  in  the  middle 
I  Nees).9 

Botanists  admit  several  varieties  of  this  species;  the  most  important  arc — 

a.  Broad-leaved,  Moon;10  Mupat  (Cinga- 
le^i). — The  plant  above  described. 

B.   Narrow-leaved,  Moon ;  Cinnamomum  zef 
lanicum,  var.  y;  Cassia,  Nees;  Heen-pat  (Cin- 
galese).— This  variety,  which  I  have  I 
from  Ceylon  under  the  name  of  Batta 
namon,  has  ohlong  or  elliptical  leaves,  much 
tapering  to  the  point,  and  acute  at  thi 

Percival"  mentions  four  varieties  which 
are  barked:  1st,  Rasse  curundu,  or  honey  cin- 
namon, with  broad  leaves,  yields  the  best 
bark;  2dly,  Nai  curundu,  or  snake  cinnamon, 
also  with  large  leaves,  not  greatly  inferior  to 
the  former;  3dly,  Capuru  curundu,oi  camphor 
cinnamon,  an  inferior  kind;  4thly,  cabattt 
curundu,  or  astringent  cinnamon,  with  smaller 
leaves :  its  bark  has  a  harsh  taste. 

Hab—  Cultivated  in  Ceylon  and  Java^ 
Production. — The  cinnamon  bark  of  Ceylon  is  obtained  by  the  cultivation  of 
the  plant.     The  principal  cinnamon  fjardens  lie  in  the  neighbourhood  of  Columbo. 


Cinnamomum  zeylanicum. 


1  Crawford,  Hist,  of  the  Ind.  Archip.  vol.  i.  p.  510. 
3  Pictorial  Bible,  vol.  i.  p.  2-22. 
Royle,  Essay  on  Hindoo  Medicine,  pp.  SI  and  141. 

I  Lib.  i.  cap.  13. 

9  Systema  Laurinarum. 

II  Account  of  the  Island  of  Ceylon. 


2  Exod.  xxx.  23. 

4  Thalia,  cvii.  and  cxi. 

8  Pp.  265,  575,  and  009,  ed.  Fceg. 

'    ffefl ,  PI  lint. 

10  Cat.  of  Ceylon  Pic 

"  See  PcrcivaPs  Account  of  Ceylon,  2d  eu.  !»»■ 
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The  bark-pcclcrs,  or  choliahs,  having  selected  a  tree  of  the  best  quality,  lop  ofT  such 
branches  as  are  three  years  old,  and  which  appear  proper  for  the  purpose.  Shoots 
or  branches,  much  less  than  half  an  inch,  or  more  than  two  or  three  inches  in 
diameter,  are  not  peeled.  The  peeling  is  effected  by  making  two  opposite,  or, 
when  the  branch  is  thick,  three  or  four,  longitudinal  incisions,  and  then  elevating 
the  bark  by  introducing  the  peeling-knife  beneath  it.  When  the  bark  adheres 
firmly,  its  separation  is  promoted  by  friction  with  the  handle  of  the  knife.  In 
twenty-four  hours,  the  epidermis  and  greenish  pulpy  matter  (rete  mucosum)  are 
carefully  scraped  off.  In  a  few  hours,  the  smaller  quills  are  introduced  into  the 
larger  ones,  and  in  this  way  a  congeries  of  quills  formed,  often  measuring  forty 
inches  long  The  bark  is  then  dried  in  the  sun,  and  afterwards  made  into  bundles 
with  pieces  of  split  bamboo  twigs.1 

Cifiiiumon  walking-sticks.— The  hazel-like  walking-sticks,  so  much  esteemed  by  visitors  to 
Ceylon,  are  obtained  from  the  shoots  which  spring  almost  perpendicularly  from  the  roots  after 
the  parent  bush  or  tree  has  been  cut  down.2 

COMMERCE. — Cinnamon  is  imported  in  bales,  boxes,  and  chests,  from  Ceylon 
principally;  but  in  part  also  from  Madras,  Tellicherry,  and  rarely  from  Java  and 
other  places. 

In  order  to  preserve  and  improve  the  quality  of  the  bark,  black  pepper  is  sprin- 
kled among  the  bales  of  cinnamon  in  stowing  them  at  Ceylon  (Percival).  Mr.  Ben- 
nett states  that  ships  are  sometimes  detained  for  several  weeks,  through  the  want 
of  pepper  to  fill  the  interstices  between  the  bales  in  the  holds. 

When  cinnamon  arrives  in  London,  it  is  unpacked  and  examined;  all  the 
mouldy  and  broken  pieces  are  removed  from  it.  It  is  then  re-made  into  bales. 
These  are  cylindrical,  3  feet  6  inches  long,  but  of  variable  diameter,  perhaps  16 
inches  on  the  average.  These  bales  are  enveloped  by  a  coarse  cloth,  called  gunny-. 
The  cinnamon  in  boxes  and  chests  is  usually  the  small,  inferior,  and  mouldy 
pieces. 

DESCRIPTION. — Four  kinds  of  cinnamon3  are  distinguished  in  the  London  mar- 
ket; namely,  Ceylon,  Tellicherry,  Malabar,  and  Java  cinnamon.  The  latter, 
however,  is  rarely  met  with.  A  fifth  kind,  called  Cayenne,  occurs  in  French  com- 
merce. 

The  Chinese  cinnamon  of  continental  writers  is  Cassia  lignea  of  English  commerce. 

1.  Ceylon  Cinnamon  (Cinnamomum  zcylanicum  seu  Cinnamomum  acuturn). — 
This  is  the  most  esteemed  kind.  The  fasciculi  or  compound  quills,  of  which  the 
bale*  are  made  np,  are  about  3  feet  6  inches  long,  slender,  and  shivery,  and  are 
composed  of  several  smaller  quills  inclosed  one  within  the  other.  The  bark  is  thin 
(the  finest  being  scarcely  thicker  than  drawing  paper),  smooth,  of  a  light  yellow- 
brown  or  brownish-yellow,  moderately  pliable,  with  a  splintery  fracture,  especially 
in  the  longitudinal  direction.  The  inner  side  or  liber  is  darker  and  browner,  and 
contains,  according  to  Nees,  small  medullary  rays  filled  with  a  red  juice,  and  which 

ards  as  the  peculiar  bearers  of  the  aroma.  The  odour  of  the  bark  is  highly 
fragrant.  The  flavour  is  warm,  sweetish,  and  agreeable.  Inspection  and  tasting 
are  the  methods  resorted  to  for  ascertaining  the  qualities  of  cinnamon.4 

Ceylon  cinnamon  is  characterized  by  being  cut  obliquely  at  the  bottom  of  the 
quill,  whereas  the  other  kinds  are  cut  transversely.  In  the  London  market  three 
qualities  of  Ceylon  cinnamon  are  distinguished;  viz.  first,  seconds,  and  thirds.  In- 
ferior kinds  are  thicker,  darker,  browner,  and  have  a  pungent,  succeeded  by  a  bitter 
taste. 

Tliio,  very  much  convoluted,  smaller  quills  being  inclosed  in  larger  ones.     Ph.  Land. 

2.  Tellicherry  or  Bombay  Cinnamon  is  grown  on  one  estate  only,  at  Tellicherry, 

mikI  Marshall,  in  Thomson's  Ann.  of  Philosophy  vol   x 
ilitUs,  1S43. 
'„'",'  '  ""'  l-1"-  '  examined  above  lono  bales  of  cinnamon  in  the  Dock  warehouses     In 

1910,  I  wai  kindly  Minted  ...  my  examination  by  .Mr.  Carroll,  of  Mincing  l.nne,  one  of  the  most  exne- 
ho  attended  with  me.  and  from  whom  I  derived  much  practical  information 
f*l,op.suprmttt.;  also,  Marshull,  op.  supra  cit. 
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by  Mr.  Brown,  and  is  wholly  consigned  to  Messrs.  Forbes  and  Co.  Only  120  or 
130  bales  are  annually  imported.  In  appearance  it  is  equal  to  the  Ceylon  kind* 
but  the  internal  surface  of  the  bark  is  more  fibrous,  and  the  flavour  is  inferior.  It 
is  superior  to  the  Malabar  variety. 

3.  Madras  or  Malabar  Cinnamon  is  of  inferior  quality.     It  is  grown,  I  am  in- 
formed, on  the  Coromandel  coast.     It  is  coarser  and  inferior  in  flavour  to  the 
kinds.     In  thickness  it  approximates  to  Cassia  lignea.     Its  quality  lias  annually 
deteriorated  since  its  introduction  into  the  market.     It  does  not  meet  with  a  ready 
sale,  and  it  is  expected  that  its  importation  will  cease. 

4.  Java  Cinnamon. — This  is  said  to  be  equal  in  quality  to  the  Ceylon  sort.1 

5.  Cayenne  Cinnamon. — This  is  unknown  in  the  London  market.  Its  volatile 
oil  is  more  acrid  and  peppery  than  the  oil  from  Ceylon  cinnamon.2 

Substitution. — In  commerce,  Cassia  lignea  (called  on  the  continent  Chinese 
cinnamon)  is  frequently  substituted  for  cinnamon.  It  is  distinguished  by  its  gi 
thickness,  its  short  resinous  fracture,  its  less  delicacy  but  greater  strength  of  flav- 
our, its  shorter  quills,  and  its  being  packed  in  small  bundles.  Moreover,  it  may 
be  distinguished  chemically  by  the  action  of  iodine  on  its  infusion  (see  infra).  The 
difference  of  flavour  is  best  distinguished  when  the  barks  are  ground  to  powder. 
The  great  consumers  of  cinnamon  are  the  chocolate-makers  of  Spain,  Italy,  France, 
and  Mexico,  and  by  them  the  difference  of  flavour  between  cinnamon  and  cassia  ii 
readily  detected.  An  extensive  dealer  in  cinnamon  informs  me  that  the  Germans, 
Turks,  and  Russians  prefer  cassia,  and  will  not  purchase  cinnamon,  the  delicate 
flavour  of  which  is  not  strong  enough  for  them.  In  illustration  of  this,  I  was  told 
that  some  cinnamon  (valued  at  3s.  6d.  per  lb.)  having  been  by  mistake  sent  to  Con- 
stantinople, was  unsaleable  there  at  any  price;  while  cassia  lignea  (worth  about  6d. 
per  lb.)  was  in  great  request. 

Composition. — In  1817,  Vauquelin3  made  a  comparative  analysis  of  the  cinna- 
mons of  Ceylon  and  Cayenne.  The  constituents  of  both  were  found  to  be  volatUi 
oil,  tannin,  mucilage,  colouring  matter  (partially  soluble  in  water  and  in  alcohol, 
but  insoluble  in  ether),  resin,  an  acid,  and  ligneous  fibre.  Starch  is  a  constituent. 
of  cinnamon,  though  not  mentioned  in  this  analysis. 

Chemical  Characteristics. — Sesquichloride  of  iron  causes  a  greenish  floccu- 
lent  precipitate  (tanuate  of  iron)  in  infusion  of  cinnamon.  Solution  of  gelatine 
also  occasions  a  precipitate  (tannate  of  gelatine)  in  the  infusion. 

A  decoction  of  cinnamon  may  be  distinguished  from  a  decoction  of  cassia  lignea 
by  tincture  of  iodine;  which  gives  a  blue  colour  (iodine  of  starch)  with  the  latter, 
but  not  with  the  former.  Both  barks  contain  starch,  but  cinnamon  appears  to  con- 
tain a  larger  proportion  of  some  principle  (tannic  acid  ?)  which  destroys  the  blue 
colour  of  iodide  of  starch;  for,  if  the  decoction  of  cassia  lignea  rendered  blue  by 
iodine  be  added  to  the  decoction  of  cinnamon,  the  blue  colour  disappears.  . 

Physiological  Effects. — Cinnamon  produces  the  effects  of  the  spices  already 
described  (see  ante,  p.  221).  In  moderate  doses,  it  stimulates  the  stomach,  pro- 
duces a  sensation  of  warmth  in  the  epigastric  region,  and  promotes  the  assimilative 
functions.     The  repeated  use  of  it  disposes  to  costiveness. 

In  full  doses,  it  acts  as  a  general  stimulant  to  the  vascular  and  nervous  systems. 
Some  writers  regard  it  as  acting  specifically  on  the  uterus.4 

Uses. — The  uses  of  cinnamon  are  those  of  the  species  generally,  and  which 
have  been  before  noticed.  It  is  employed  by  the  cook  as  an  agreeable  condi- 
ment. In  medicine,  it  is  frequently  added  to  other  substances :  as  to  the  bitter 
infusions,  to  improve  their  flavour;  and  to  purgatives,  to  check  their  griping 
qualities.  As  a  cordial,  stimulant,  and  tonic,  it  is  indicated  in  all  cases  charac- 
terized by  feebleness  and  atony.  As  an  astringent,  it  is  employed  in  diarrhoea, 
usually  in  combination  with  chalk,  the  vegetable  infusions,  or  opium.     As  a  cordial 

1  Proceedings  of  the  Committee  of  Commerce  and  Agriculture  of  the  Asiatic  Society,  p.  147. 

s  Vauquelin,  Journ.  de  Pharm.  t.  iii.  p.  434.  3  Journ.  de  Pharmacie,  t.  iii.  P'-*5- 

4  Sundelin,  Heilmittel.  Bd.  ii.  S.  199,  3tte  CuH.;  and  YVibmer,  Wirk.  d.  Arzn.  u.  Gifte,  Bd.  ii. S.  137. 
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and  stimulant,  it  is  exhibited  in  the  latter  stages  of  low  fever.  In  flatulent  and 
spasmodic  affections  of  the  alimentary  canal,  it  often  proves  a  very  efficient  car- 
minative and  antispasmodic.  It  checks  nausea  and  vomiting.  It  has  also  been 
used  in  uterine  hemorrhage. 

Administration. — The  dose  of  it  in  substance  is  from  ten  grains  to  half  a 
drachm. 

1.  OLEUM  CINNAMOMI,  L.  E.  D.  [U.  S.]  ;  Oleum  Clnnamomi  veri,  offic.  j  Oil  of 
< 'lint urnon. — (Obtained  in  Ceylon  by  macerating  the  inferior  pieces  of  the  bark, 
reduced  to  a  gross  powder,  in  sea-water  for  two  days,  when  both  are  submitted  to 
distillation.) — As  imported,  the  oil  varies  somewhat  in  its  colour  from  yellow  to 
cherry-red  ;  the  paler  varieties  are  most  esteemed ;  hence  London  druggists  fre- 
quently submit  the  red  oil  of  cinnamon  to  distillation,  by  which  they  procure  two 
pale  yellow  oils ;  one  lighter  (amounting  to  about  the  quarter  of  the  whole),  the 
other  heavier  than  water.  The  loss  on  this  process  is  considerable,  being  near  10 
per  cent.  Percival  says  that  the  oil  obtained  from  the  finer  sorts  of  cinnamon  is 
of  a  beautiful  gold  colour,  while  that  from  the  coarser  bark  is  darker  and  brownish. 

Its  odour  is  pleasant,  and  purely  cinnamomic.  Its  taste  is  at  first  sweetish, 
afterwards  cinnamomic,  burning,  and  acrid. 

Cinnamon  oil  of  commerce  is  a  complex  substance,  consisting  of  a  mixture  or 
compound  of  two  or  more  bodies.  The  principal  constituent,  and  which  is  consi- 
dered to  be  cinnamon  oil  properly  so  called,  is  the  liydruret  of  cinnamylc,  whose 
formula,  according  to  Mulder,1  is  C™H.u02;  but,  according  to  Dumas  and  Peligot,2 
is  CwH80s.  Mulder3  supposes  that  the  differences  in  these  formulae  depend  on  the 
oil  analyzed  by  Dumas  and  Peligot  not  having  been  quite  fresh. 

By  exposure  to  the  air,  oil  of  cinnamon  absorbs  oxj-gen,  and  produces  cinnamic 
acid,  two  resins,  and  water. 

3(C*°H"Oi)      -f        80         =  C'sHvO3      -f       C12HsO    -f   C3°H'50«    -f    6H0 

Oil  of  cinnamon.  Oxygen.  Cinnamic  acid.  a  resin.  0  resin.  Water. 

With  nitric  acid,  oil  of  cinnamon  combines  to  form  a  white  crystalline  nitrate 
(ClsHsOa,NOs)  and  a  red  oil.  With  ammonia,  the  oil  unites  to  form  a  crystalline 
solid  amide,  called  cinnhydramide,  whose  formula  is  C-^H^N-. 

On  account  of  their  great  difference  in  commercial  value,  and  resemblance  in 
physical  and  chemical  properties,  oil  of  cassia  is  sometimes  substituted  for,  or  ad- 
mixed with,  genuine  oil  of  cinnamon.  The  finer  and  more  delicate  odour  of  the 
latter  is  the  chief  distinction  between  them. 

The  Edinburgh  College  gives  the  following  characters  of  oil  of  cinnamon : — 
"Cherry-red  when  old;  wine   yellow  when  recent;  odour  purely  cinnamomic :  nitric  acid 
converts  it  nearly  into  a  uniform  crystalline  mass." 

These  characters,  however,  are  not  peculiar  to  this  oil,  as  they  are  also  possessed 
by  oil  of  cassia. 

Zcttcr4  says  that  oil  of  cinnamon  is  a  thinner  and  specifically  lighter  oil,  which 
does  not  become  turbid  at  a  lower  temperature  than  the  oil  of  cassia.  Most,  if 
not  all,  the  other  characteristic  differences  which  he  has  given  probably  relate 
rather  to  particular  samples  of  the  oils  than  to  their  peculiar  natures. 

Oilof  cinnamon  root. — In  1848  some  of  this  oil  was  imported.  Its  colour  was  pale  yellow 
and  its  odour  that  of  cinnamon;  but  not  so  delicate  as  the  oil  of  the  bark. 

Oil  of  cinnamon  is  sometimes  employed  as  a  powerful  stimulant  in  paralysis  of 
the  tongue,  in  syncope,  or  in  cramp  of  the  stomach.  But  its  principal  use  is  as  an 
adjuvant  to  other  medicines.     The  dose  of  it  is  from  one  to  three  minims. 

I  OLEUM  CINNAMOMI  FOLIOBUM;  Oil  of  Cinnamon  Leaf.— It  is  exported  from 
Ceylon,  and  is  sometimes  called,  on  account  of  its  odour,  clove  oil. 


1   />'.  rlimittktt  Jnhrburh  fur  il.  Pharmacie,  Bd.  xxxviii.  p.  1TG   1637 

5  Ann.  lie  Chim.  it  <i?  Phyx. 

1  I'liin  t  Central -Blattf&r  1S39,  p.  879. 

4  Jahrbuehfur  yralctischc  Pharmacie,  Bd.  xix.  S.  3,  and  General-Tabelle,  1649. 
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I  am  informed  by  a  gentleman  on  whose  estate  in  Ceylon  it  is  obtained,  that  it 
is  procured  by  macerating  the  leaves  in  sea-water,  and  afterwards  submitting  both 
to  distillation.  It  is  a  yellow  liquid,  heavier  than  water,  and  has  an  odour  and 
taste  analogous  to  those  of  oil  of  cloves. 

Bennett1  declares  it  to  be  equal  in  aromatic  pungency  to  the  oil  made  from  the 
clove  at  the  Molucca  Islands.  Oil  of  cinnamon  leaf  is,  however,  specifically  lighter 
than  genuine  oil  of  cloves;  but,  like  the  latter,  yields  a  dark  blue  colour  with  the 
tincture  of  the  sesquichloride  of  iron.  Its  effects  and  uses  are  similar  to  thoa1  of 
oil  of  cloves. 

5.  AQUA  CmAMOMI,  L.  E.  D.  [U.S.];  Cinnamon  Water.— (Cinnamon,  bruised 
Ibiss;  Water  Gong.  ij.  Let  a  gallon  distil.  Or,  Oil  of  Cinnamon  f^ij ;  Powdered 
Flint  5ij;  Distilled  Water  Cong.}.  Diligently  rub  the  oil,  first  with  the  flint 
afterwards  with  the  water,  and  strain  the  liquor,  L. — Cinnamon  Bark,  bruised 
gxviij;  Water  two  gallons;  Rectified  Spirit  f 3 iij.  Mix  them  together,' and  dis- 
til off  one  gallon,  E. — Essence  of  Cinnamon  f'sj;  Distilled  Water  half  a  gallon. 
Mix  with  agitation,  and  filter  through  paper,  I).— [Take  Oil  of  Cinnamon  fXss; 
Carbonate  of  Magnesia  3j;  Distilled  Water  Oij.  Bub  the  oil  of  cinnamon,  first 
with  the  carbonate  of  magnesia,  then  with  the  water  gradually  added,  and  'filter 
through  paper,  U.  S.~\) — Cinnamon  water  is  principally  employed  as  a  vehicle  for 
other  medicines.  It  is  aromatic  and  carminative.  Gceppert  says  it  is  poisonous  to 
plants.  By  dissolving  iodine  and  iodide  of  potassium  in  cinnamon  water,  a  crys- 
talline compound  is  produced,  consisting  of  iodide  of  potassium  12.55,  iodine  28.14 
oil  of  cinnamon  59.31.2 

4.  SPIRITUS  C1MAM0MI,  L.  E.  ;  Spirit  of  Cinnamon.— (Oil  of  Cinnamon  3ij; 
Proof  Spirit  Cong,  y.  Water  Oj.  Dissolve,  L.— Cinnamon,  in  coarse  powder' 
Ibj ;  Proof  Spirit  Ovij.  Macerate  for  two  days  in  a  covered  vessel;  add  a  pint 
and  a  half  of  water;  and  distil  off  seven  pints,  E.) — Stimulant.     Dose,  f3j  to f3iv. 

^  \  ESSENTIA  CINNAMOMI,  D. ;  Essence  of  Cinnamon.— (Oil  of  Cinnamon  f^j ; 
Rectified  Spirit  tgix.  Mix  with  agitation,  D.) — Used  for  making  cinnamon 
water.     A  few  drops  may  be  taken  on  a  lump  of  sugar  as  a  stimulant. 

6.  TINCTURA  CINNAMOMI,  L.  E.  [U.  S.] ;  Tincture  of  Cinnamon.— (Cinnamon, 
bruised,  giijss  [in  moderately  fine  powder,  E.~\  ;  Proof  Spirit  Oij  [U.  &].  Mace- 
rate for  seven  days,  and  strain.  [Proceed  by  percolation  or  digestion,  as  directed 
for  tincture  of  cassia,  E.]) — Commonly  used  as  an  adjuvant  to  cretaceous,  astring- 
ent, tonic,  or  purgative  mixtures.  It  has  also  been  employed  in  uterine  hemor- 
rhage.3    Dose,  f3J  to  f3iv. 

7.  TINCTURA  CINNAMOMI  COMPOSITA,  L.  E.  D.  [U.  S.];  Compound  Tincture  of 
Cinnamon. — (Cinnamon,  bruised  [in  fine  powder,  if  percolation  be  followed,  E.], 
5}  [3ij>  D-~]  5  Cardamom,  bruised,  gss  [gj,  E.  />.];  Long  Pepper,  powdered  [ground 
finely,  E.~],  3ijss  [3iij,  E.~\  [not  used  by  the  Dublin  College];  Ginger  3ijss  [not 
used  by  the  Ed.  College  [Jss,  Z>.]] ;  Proof  Spirit  Oij.  Macerate  for  seven  [four- 
teen, D.  {U.  S.)]  days,  express  and  strain,  L.  "This  tincture  is  best  prepared  by 
the  method  of  percolation  as  directed  for  the  compound  tincture  of  cardamom. 
But  it  may  also  be  made  in  the  ordinary  way  by  digestion  for  seven  days,  straining 
and  expressing  the  liquor,  and  then  filtering  it,"  E.  [The  formula  of  the  U.  8. 
is  like  that  of  the  London  Pharm.J) — Cordial  and  aromatic.  Used  in  the  same 
cases  as  the  last.     Dose,  f3j  to  f3ij. 

8.  PULVIS  CINNAMOMI  COMPOSITUS,  L. ;  Pulvis  Aromaticus,  E.  D.  [U.  S.];  Cm- 
pound  Powder  of  Cinnamon;  Aromatic  Powder. — (Cinnamon  gij ;  Cardamom 
Siss  [|j,  D.  (U.  £.)];  Ginger  gj  [gij,  £.];  [Long  Pepper  gss,  L;  Nutmeg  gj, 
■O.  ( I.  S.)~\.    Rub  them  together,  so  that  a  very  fine  powder  may  be  made,  L.  D.— 

1  Ceylon  and  its  Capabilities,  p.  70.  1843. 

a  Apjolm,  Athencpum,  No.  517,  for  1837  j  and  No.  559,  1S38.  3  Voigtels,  Arzneim.  Bd.  ii.  S.465. 
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The  Edinburgh  College  employs  cinnamon,  cardamom  seeds,  and  ginger,  of  each 
equal  parts.) — Aromatic  and  carminative.  Dose,  grs.  x  to  grs.  xxx.  Principally 
employed  as  a  corrigent  of  other  preparations. 

9.  CONFECTIO  AROMATICA,  L.  D.  [U.  S.]j  Etectuarium  Aromaticum,  E.;  Aromatic 
Confection. — (Cinnamon,  Nutmegs,  each  gij;  Cloves  3J  ;  Cardamom  Seeds  ^ss; 
Saffron  3 i j  ;  Prepared  Chalk  £xvj ;  Sugar  ibij  ;  Distilled  Water  as  much  as 
may  be  sufficient.  Hub  the  dry  ingredients  together  to  a  very  fine  powder,  and 
preserve  in  a  stoppered  vessel.  When  the  confection  is  required  for  use,  add  two 
fluidrachms  of  water  to  each  ounce  of  the  powder,  and  mix  them  together  until 
they  form  one  mass,  L.  The  Edinburgh  College  orders  of  Aromatic  Powder 
one  part ;  Syrup  of  Orange  Peel  two  parts.  Mix  and  triturate  them  into  a  uni- 
form pulp. — The  Dublin  College  orders  of  Aromatic  Powder  ^v;  Dried  Saffron, 
in  fine  powder,  gss;  Oil  of  Cloves  f3ss;  Simple  Syrup  f^v;  Clarified  Honey, 
by  weight,  gij.  Rub  the  aromatic  powder  with  the  saffron,  add  the  syrup  and 
honey,  and  beat  them  together  till  thoroughly  mixed ;  lastly,  add  the  Oil  of 
Cloves.) — The  preparation  of  the  London  Pharmacopoeia  differs  essentially  from 
the  aromatic  confection  of  the  Edinburgh  and  Dublin  Pharmacopoeias,  in  not  con- 
taining chalk.  The  London  College  directs  the  water  to  be  added  when  the  pre- 
paration is  wanted,  with  the  view  of  preventing  fermentation,  to  which  the  prepa- 
ration is  subject.  Some  druggists  substitute  a  strong  infusion  of  saffron  for  the 
solid  saffron  ;  the  volatile  oil  of  the  spices  for  the  spices  themselves ;  and  precipi- 
tated carbonate  of  lime  for  chalk. 

Aromatic  confection,  Ph.  L.,  is  antacid,  stimulant,  and  carminative.  It  is  usually 
added  to  the  ordinary  chalk  mixture  in  diarrhoea,  and  is  employed  on  various  other 
occasions  where  spices  are  indicated.     Dose,  grs.  x  to  5J- 

[The  U.  S.  Fliarm.  directs  of  Aromatic  Powder  five  ounces  and  a  half;  Saffron, 
in  powder,  half  an  ounce;  Syrup  of  Orange  Peel  six  ounces;  Clarified  Honey  two 
ounces.] 

141.  CINNAMOMUM  CASSIA,  Uta-THE  CINNAMON 

CASSIA. 

Cinnamomum  avomaticum,  JVees. 

Sex.  Syst.  Enneandrin.  Monogynia. 

(Cassia-bark.     Oil  of  Cassia,  E.—  Cassia  lignea,  and  Cassia  buds,  offic.) 

History. — It  is  highly  probable  that  the  bark,  now  called  cassia  lignea,  was 
known  to  the  ancient  Greeks  and  Romans ;  but  we  cannot  positively  prove  this. 
The  barks  termed  by  the  ancients  cinnamomum  (xiwd^fiov)  and  cassia1  (xdaaia), 
as  well  as  the  trees  yielding  these  substances,  are  too  imperfectly  described  to 
enable  u.s  to  determine  with  precision  the  substances  referred  to.  The  cassia 
tree  i;s  called  in  Chinese  Kwei  (Qui).  Cassia  lignea  is  called  Kwei  Pe,  or  Cas- 
sia skin  ;  while  Cassia  buds  are  termed  Kwei  Tsze,  or  Cassia  seeds.  Cinnamon  is 
called  Yuh  Kwei  (vulgarly  Yoke  Qui),  or  Precious  Cassia.  It  is  not  a  product 
of  China. 

BOTANY.     Gen  Char.— Vide  Cinnamomum  zeylanicum. 

Sp.  Char. — Leaves  opposite,  sometimes  alternate,  oblong-lanceolate,  triple-nerved; 
the  nerves  vanishing  at  the  point  of  the  leaf.  Petioles  and  younger  branches 
silky-totnentose.      Stem  arborescent  (Blume).3 

Hab.— China  ;  cultivated  in  Java. 

The  tree  known  in  Ceylon  as  the  Davml  Kunmda  was  erroneously  supposed  by  Linnams  to 

■  Of  cassia  bark,  and  hence  he  termed  it  Laurus  Cassia      The  Dublin  College  has 

l  into  the  same  error.     .Many  years  since,  Mr.  Marshall3  stated  that  the  bark  of  Dawul 

Enranda  was  not   aromatic  like  cinnamon,  but  had   the   bitter  taste  and    the  odour  of  myrrh. 

Phil.  vol.  x.  1817.  »tjama. 
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This  tree  is  the  Litscta  Ceylanira  of  recent  botanists.'     Mr.  Marshall  declares2  that  in  ( 
is  never  decorticated,  and  that  the  coarse  cinnamon  (i.e.  cinnamon  procured  from  thiol 
or  large  branches  of  Cinnamomum    zeylanicum)  "has  been  imported  into   England,  a 
under  the  denomination  of  cassia.''     It  has  been  erroneously  inferred   from  this  statenv 
the  cassia  lignea  of  European   commerce  was  merely  coarse   cinnamon;  but  if  this  v, 
case,  it  would  be  somewhat  remarkable  that  cassia  lignea  is    not  imported  from  Ceylon.    It  j< 
not  at  all  improbable  that  coarse  Ceylon  cinnamon  may  have  been  sold  in  the  London  market 
as  cassia  lignea;  but  this  by  no   means   establishes   the   identity  of  the   two   harks.     Such  an 
occurrence  can    now  scarcely  happen,  seeing  that   all  cinnamon   (coarse   as  well  as  lim)  ex- 
ported from  Ceylon  pays  a  duty  of  3s.  per  lb,  while  the  value  of  cassia  lignea  in  bond  is  about 
6d.  per  lb. 

In  the  Pun  tsaou  (a  Chinese  herbal)  is  a  drawing  of  the  Cassia  tree.  It  is  represented  tow. 
ing  on  a  hill,  and  as  having  a  very  crooked  and  knotted  stem. 

Description. — Two  substances  are  believed  to  be  obtained  from  this  sp 
namely,  the  bark  called  cassia  lignea,  and  the  flower  buds  termed  cassia  buds. 

1.  Cassia  lignea  (cortex  cassise)  is  regarded  on  the  continent  of  Europe,  and  in 
America,3  as  a  sort  of  cinnamon.  In  English  commerce,  it  is  always  distinguished, 
It  is  imported  in  chests.  It  resembles  cinnamon  in  many  of  its  qualities.  It  is 
made  up  in  bundles,  which  are  tied  with  slips  of  bamboo.  It  has  the  same  general 
appearance,  smell,  and  taste  as  cinnamon  ;  but  its  substance  is  thicker,  its  appear- 
ance coarser,  its  colour  darker,  browner,  and  duller;  its  flavour,  though  cinnamo 
mic,  is  much  less  sweet  and  fine  than  that  of  Ceylon  cinnamon,  but  is  more  pungent, 
and  is  followed  by  a  bitter  taste ;  it  is  less  closely  quilled,  and  breaks  shorter,  than 
genuine  cinnamon  (see  ante,  p.  390).  It  is  imported  from  Singapore,  Calcutta, 
Bombay,  and  Manilla. 

1.  China  cassia  lignea  (sometimes  called  China  cinnamon)  is  the  best  kind.  It 
is  usually  imported  from  Singapore,  rarely  from  Canton  direct.  Mr.  Reeves4  says 
vast  quantities  of  both  cassia  buds  and  cassia  lignea  are  annually  brought  to  Canton 
from  the  province  of  Kwangse,  whose  principal  city  (Kwei  Lin  Too),  literally  the 
city  of  the  Forest  (or  Grove)  of  Cassia  trees,  derives  its  name  from  the  forests  of 
cassia  around  it. 

The  Chinese  themselves  use  a  much  thicker  bark  (which  they  call  Gan  Kwei  Pt), 
unfit  for  the  European  market.  Mr.  Reeves  informs  me  that  they  esteem  it  so 
highly  as  to  pay  nearly  10  dollars  per  lb.  for  it.  A  very  fine  quality  is  occasion- 
ally met  with,  and  commands  the  enormous  price  of  100  dollars  per  catty  (\\  lb.) 
A  specimen  of  it,  with  which  he  has  kindly  furnished  me,  is  straight,  semi-cylin- 
drical, 11  inches  long,  rather  more  than  an  inch  wide,  and  about  one-sixth  or  one- 
eighth  of  an  inch  thick.  Externally  it  is  warted,  and  covered  with  crustaceous 
lichens.  Internally,  it  is  deep  brown.  Its  odour  and  flavour  are  those  of 
Mr.  Reeves  also  informs  me  that  the  best  cassia  lignea  is  cut  in  the  3d  or  4th 
moon,  the  second  sort  in  the  6th  or  7th  moon. 

2.  Malabar  cassia  lignea. — This  is  brought  from  Bombay.  It  is  thicker  and 
coarser  than  that  of  China,  and  is  more  subject  to  foul  packing;  hence  each  bun- 
dle requires  separate  inspection.5  It  may,  perhaps,  be  coarse  cinnamon;  for  Dr. 
White  states  that  the  bark  of  the  older  branches  of  the  genuine  cinnamon  plant  is 
exported  from  the  Malabar  coast  as  cassia. 

3.  Manilla  cassia  lignea. — This,  I  am  informed,  is  usually  sold  in  bond  for  con- 
tinental consumption.  I  have  received  a  specimen  of  bark  ticketed  "Cassia  vera 
from  Manilla,"  the  epidermis  of  which  was  imperfectly  removed. 

4.  Mauritius  cassia  lignea. — This  is  occasionally  met  with. 

2.  Cassiae  buds  (flares  cassise  immaturse ;  clavelli  cinnamomi)  are  not  contained 
in  any  of  the  British  Pharmacopoeias.  They  are  the  produce  of  China,  and  are 
probably  procured  from  the  same  plant  which  yields  cassia  lignea.     Mr.  lieeves 

1  C.  G.  Nees.  ab  Esenbeck,  Syst.  Laurinarum,  Berol.  1836;   also  Dr.  Wight,  in  Jameson's  Journal, 
vol.  xxviii.  Edinb.  1S40. 

2  Annals  of  Philosophy,  vol.  x.  1817.  f 

3  In  the  Americin  pharmacopoeia,  both  cinnamon  and  cassia  lignea  are  included  under  the  name  ot 
cinnamon. 

«  Trans.  Med.  Bot.  Society  for  1828,  p.  26.  5  Milburn's  Orient.  Cotwn. 
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tells  me  that  he  has  always  understood  and  has  no  doubt  that  both  cassia  buds  and 
eawn  lignea  are  obtained  from  the  same  trees.  The  buds  are  gathered,  he  informs 
me,  in  the  8th  or  9th  moon.  Dr.  T.  W.  C.  Martius1  says  "  that,  according  to  the 
latest  observations  which  the  elder  Nees  has  made  known,  cassia  buds  are  the 
calyces  (Fruchtkclche)  of  Cinnamomum  aromaticum,  about  one-fourth  of  their 
normal  size.  It  is  also  said  that  they  are  collected  from  Cinnamomum  duke 
(Nees),  which  is  found  in  China."  Cassia  buds  bear  some  resemblance  to  cloves, 
but  are  smaller,  or  to  nails  with  round  heads;  they  have  the  odour  and  flavour  of 
cassia  lignea  or  cinnamon.  The  exports  from  Canton  in  1831  were  177,866  lbs., 
and  the  imports  into  Great  Britain  in  1832  were  75,173  lbs.2  In  1840,  6,406 
lbs.  paid  duty.  Cassia  buds  have  not  yet  been  analyzed;  their  constituents  are 
similar  to  those  of  cassia  lignea;  they  yield  a  volatile  oil  by  distillation,  and  contain 
tannic  acid. 

Composition. —  Cassia  lignea  was  analyzed  by  Bucholz,3  who  obtained  the  fol- 
lowing results:  Volatile  oil,  0.8;  resin,  4.0;  gummy  (astringent)  extractive,  14.6; 
woody  fibre  with  bassorin,  64.3;  water  and  loss,  16.3  =  100.0. 

CHEMICAL  Characteristics. — Sesquichloride  of  iron  renders  decoction  of  cassia 
lignea  dark  green,  and  causes  a  precipitate  (tannate  of  iron).  Gelatine  also  pro- 
duces a  precipitate  (tannate  of  gelatine).  If  tincture  of  iodine  be  added  to  it,  a 
blue  colour  (iodide  of  starch)  is  produced.  By  this  cassia  lignea  may  be  distin- 
guished from  genuine  cinnamon  (see  ante,  p.  389). 

Physiological  Effects. — Similar  to  those  of  cinnamon.  Sundelin4  regards  it 
as  being  more  astringent. 

Uses. — Are  the  same  as  those  of  cinnamon. 

Administration. — Dose,  grs.  x  to  3ss. 

1.  0LE1M  CASSLE,  E.;  Oil  of  Cassia;  Oil  of  Chinese  Cinnamon.— (Obtained 
from  cassia  lignea  by  distillation  with  water.) — Its  properties  and  composition  are 
similar  to  those  of  oil  of  cinnamon,  before  described  (see  ante,  p.  391).  Its  odour 
and  flavour,  however,  are  inferior  to  those  of  the  latter.  Its  colour  is  usually  pale 
yellow.  Nitric  acid  converts  it  into  a  crystalline  mass.  Its  effects  and  uses  are 
similar  to  those  of  oil  of  cinnamon.  It  is  employed  in  the  preparation  of  Aqua 
and  Spiritus  Cassiae. — Dose,  gtt.  j  to  gtt.  iv. 

2.  AQUA  CASSIE,  E.;  Cassia  Water.— (Cassia  bark,  bruised,  sxviij ;  Water  Cong. 
ij;  Rectified  Spirit  f.^iij.  Mix  them  together,  and  distil  off  one  gallon.) — Used  as 
an  aromatic  vehicle  for  other  medicines.  It  is  usually  prepared  from  the  oil  in  the 
same  way  that  cinnamon  water  is  commonly  made. 

I,  SPIRITUS  CASSLE,  E.j  Spirit  of  Cassia.— (Cassia,  in  coarse  powder,  Ibj  ; 
Proof  Spirit  Ovij.  Macerate  for  two  days  in  a  covered  vessel,  add  a  pint  and  a  half 
of  water,  and  distil  off  seven  pints.) — Dose  f^j  to  f3iv.  It  is  usually  prepared  by 
adding  oil  of  cassia  to  proof  spirit. 

4.  TIMTURA  CASSIyE,  E. ;  Tincture  of  Cassia.— (Cassia,  in  moderately  fine  powder, 
3iijss;  Proof  Spirit  Oij.  Digest  for  seven  days,  strain,  express  the  residuum 
strongly,  and  filter.  This  tincture  is  more  conveniently  made  by  the  process  of 
percolation,  the  cassia  being  allowed  to  macerate  in  a  little  of  the  spirit  for  twelve 
hours  before  being  put  into  the  percolator.)— Dose  f$j  to  f3ij.  Used  as  an  adjuvant 
to  tonic  infusions. 


Pharmacognosie,  S.  '->13. 
-  M'Culloch'i  Diet,  of  Comm. 


*  Parliam.  R* turns,  No.  50,  Bess.  1890;  No.  367,  Sess.  1832;  No.  550,  Sess.  1833. 
'   UnlmitteU,  lid.  li.  S.  119,  3Uc  Auli. 
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142.  CAMPHORA  OFFICINARUM,  ifes.-THE  CAMPHOR 

LAUREL. 

Laurus  Camphora,  Linn. 

Sex.  Syst.  Enneandria,  Monogynia. 

(Concretum  e  ligno  sublimatione  comparatum,  purificatum,  I.. — Camphor,  E.  D.) 

History. — The  ancient  Greeks  and  Romans  do  not  appear  to  have  been  acquainted 
with  camphor.  C.  Bauhin  and  several  subsequent  writers  state  that  Aetius  speaks  of 
it;  but  I  have  been  unable  to  find  any  notice  of  it  in  his  writings;  and  others1 
been  equally  unsuccessful  in  their  search  for  it.  Avicenna2  and  Serapion3  call  it 
cdfur;  the  latter  erroneously  cites  Dioscorides.  Symcon  Seth,4  who  lived  in  the 
11th  century,  describes  it,  and  calls  it  xafyovpu  (the  name  by  which  it  is  designated 
in  the  Pharmacopoeia  Graca,  1837);  and  his  description  is  considered,  both  by 
Voigtels5  and  Sprengel0,  to  be  the  earliest  on  record. 

Botany.  Gen.  Char. — Floioers  hermaphrodite,  panicled,  naked.  Calyx  6-cleft, 
papery,  with  a  deciduous  limb.  Fertile  stamens  9,  in  3  rows;  the  inner  with  2, 
stalked,  compressed  glands  at  the  base;  anthers  4-celled,  the  outer  turned  inwards, 
the  inner  outwards.  3  sterile  stamens,  shaped  like  the  last,  placed  in  a  whorl  alter- 
nating with  the  stamens  of  the  second  row ;  3  others  stalked,  with  an  ovate,  glandular 
head.  Fruit  placed  on  the  obcoftical  base  of  the  calyx.  Leaves  triple-nerved,  glandu- 
lar in  the  axils  of  the  principal  veins.     Leaf-buds  scaly  (Lindley). 

Sp.  Char. — Leaves  triple-nerved,  shining  above,  glandular  in  the  axils  of  the 
veins.     Panicles  axillary  and  terminal,  corymbose,  naked. 

Flowers  smooth  on  the  outside  (Nees). 

Young  branches  yellow  and  smooth.  Leaves  evergreen,  oval,  acuminate,  attenuate 
at  the  base,  bright  green  and  shining  above,  paler  beneath.  Petioles  from  1  to  1J 
inches  long.  Pan  icles  axillary  and  terminal,  corymbose.  Flowers  small,  yellowish- 
white.     Berry  round,  blackish-red,  size  of  a  black  currant.      Seed  solitary. 

Every  part  of  the  tree,  but  especially  the  flower,  evinces  by  its  smell  and  taste 
that  it  is  strongly  impregnated  with  camphor. 

Hab. — China,  Japan,  and  Cochin-China.     Introduced  into  Java  from  Japan. 

Extraction  and  Description. — Two  kinds  of  unrefined  or  crude  camphor 
[camphora  cruda  vel  rudis)  are  known  in  commerce ;  one  is  the  produce  of  Japan, 
the  other  of  China. 

1.  Japan  Camphor. — This  is  always  brought  to  Europe  by  the  Dutch,  and  is, 
therefore,  called  Dutch  camphor. 

Ktcrnpfer7  and  Thunberg8  have  described  the  method  of  extracting  this  kind  of 
camphor  in  the  provinces  of  Satzuma,  and  the  islands  of  Gotho  in  Japan.  The 
roots  and  wood  of  the  tree,  chopped  up,  are  boiled  with  water  in  an  iron  vessel,  to 
which  an  earthen  head,  containing  straw,  is  adapted.  The  camphor  sublimes  and 
condenses  on  the  straw. 

Japan  or  Dutch  camphor  is  brought  to  Europe  by  way  of  Batavia.  It  is  import- 
ed in  tubs  (hence  it  is  called  tub  camphor)  covered  by  matting,  and  each  surrounded 
by  a  second  tub,  secured  on  the  outside  by  hoops  of  twisted  cane.  Each  tub  con- 
tains from  1  cwt.  to  1^  cwts.  or  more.  It  consists  of  pinkish  grains,  which,  by 
their  mutual  adhesion,  form  various-sized  masses.  It  differs  from  the  ordinary 
crude  camphor  in  having  larger  grains,  in  being  cleaner,  and  in  subliming  (usually) 
at  a  lower  temperature.  In  consequence  of  these  properties,  it  generally  fetches 
10s.  per  cwt.  more.  There  is  not  much  brought  to  England,  and  of  that  which  docs 
come  the  greater  part  is  re-shipped  for  the  continent. 

1  Alston,  Lect.  on  the  Mat.  Med.  vol.  ii.  p.  406.  2  Lib.  ii.  tract,  ii.  cap.  131. 

3  Be  temp,  simpl.  ccexxxiv.  *  Be  aliment,  faeult. 

■  Arzneim.  Bel.  i.  S.  83.  «  Hist,  dt  la  Mid.  t.  U.  , 

1  Amcen.  Exot.  p.  7~"2.  *  Ft.  Japonica. 
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2.  China  Camphor;  Formosa  Camphor. — This  is  the  ordinary  crude  camphor. 
The  method  of  obtaining  crude  camphor  in  China  has  been  described  by  the  Abbe 
Grosicr,1  Dentrecolles,2  and  Davis.3  The  chopped  branches  are  steeped  in  water, 
and  afterwards  boiled,  until  the  camphor  begins  to  adhere  to  the  stick  used  in  stir- 
ring. The  liquid  is  then  strained,  and,  by  standing,  the  camphor  concretes.  Alter- 
nate layers  of  a  dry  earth,  finely  powdered,  and  of  this  camphor,  are  then  placed  in 
a  copper  basin,  to  which  another  inverted  one  is  luted,  and  sublimation  effected. 

This  kind  of  crude  camphor  is  imported  from  Singapore,  Bombay,  &c,  in  square 
chests  lined  with  lead-foil,  and  containing  from  \\  to  1|  cwts.  It  is  chiefly 
produced  in  the  island  of  Formosa,  and  is  brought  by  the  Chin-Chew  junks  in  very 
large  quantities  to  Canton,  whence  foreign  markets  get  supplied.4  It  consists  of 
dirty  grayish  grains,  which  are  smaller  than  those  of  Dutch  camphor.  Its  quality 
varies ;  sometimes  it  is  wet  and  impure,  but  occasionally  it  is  as  fine  as  the  Dutch 
kind. 

Refinement. — Crude  camphor  is  refined  by  sublimation.  Formerly,  this  pro- 
cess  was  carried  on  only  at  Venice.  Afterwards,  it  was  successfully  practised  in 
Holland.5  The  method  at  present  adopted  in  this  metropolis  is,  as  I  am  informed, 
as  follows :"  The  vessels  in  which  this  sublimation  is  effected  are  called  bomboloes 
(bombola,  TtaL  lionfivubs).  They  are  made  of  thin  flint  glass, 
and  weigh  about  1  lb.  each.  Their  shape  is  that  of  an  oblate 
spheroid,  whose  shorter  or  vertical  axis  is  about  ten  inches, 
and  the  longer  or  horizontal  axis  about  twelve  inches.  They 
are  furnished  with  a  short  neck.7  When  filled  with  crude 
camphor,  they  are  imbedded  in  the  sand-bath,  and  heated. 
To  the  melted  camphor  lime  is  added,  and  heat  raised  so  as 
to  make  the  liquid  boil.  The  vapour  condenses  on  the  upper 
part  of  the  vessel.  As  the  sublimation  proceeds,  the  height 
of  the  sand  around  the  vessel  is  diminished.     In  about  forty-  Bombolo 

eight  hours  the  process  is  usually  completed.  The  vessels 
are  then  removed,  and  their  mouths  clothed  with  tow;  water  is  sprinkled  over  them 
by  watering-pots,  by  which  they  are  cracked.  When  quite  cold,  the  cake  of  cam- 
phor i  which  weighs  about  eleven  pounds)  is  removed,  and  trimmed  by  paring  and 
scraping.  In  this  process  the  lime  retains  the  impurities  and  a  portion  of  the  cam- 
phor; hence,  to  extract  the  latter,  the  lime  is  submitted  to  a  strong  heat  in  an 
iron  pot  with  a  head  to  it,  and  the  sublimed  product  refined  by  a  second  subli- 
mation. 

PROPERTIES.  —Refined  Camphor  (camphora  raffinatavel  elahorala;  camphora, 
officin.)  is  met  with  in  the  form  of  large  hemispherical  or  convex-concave  cakes, 
perforated  in  the  middle.  It  is  translucent,  has  a  crystalline  granular  texture;8  a 
strong,  peculiar,  not  disagreeable,  aromatic  odour,  and  an  aromatic,  bitter,  after- 
wards cooling  taste.  It  is  solid  at  ordinary  temperatures,  soft,  and  somewhat 
tough,  but  may  be  readily  powdered  by  the  addition  of  a  few  drops  of  rectified  spirit. 
It  evaporates  in  the  air  at  ordinary  temperatures;  but  in  closed  vessels,  exposed  to 
light,  sublimes  and  crystallizes  on  the  sides  of  the  bottle.  It  burns  in  the  air  like 
the  volatile  oils  generally.  It  fuses  at  347°  F.,  and  forms  a  transparent  liquid, 
which  boils  at  400°  P.,  and  in  close  vessels  condenses  unchanged.     It  is  lighter 

1  Hilt.  O,  a.  ,!,  /a  Chine,  t.  xiii.  p.  335.  „  n„„.    .  .     ~     '. 

»  TK  1833  Quoted  by  Davis. 

■  for  1808,  p.  26;   Gutzlnff  and  Reed,  China  Opened   vol    ii    n   S4    1STR 
arm.  t.i.p,  138,  1815J  has  described  the  refining  processes  pricfised' tL 

baa  described  the  mode  of  refinin-  camphor 

"■  Si»Et^,S&S5rw*tt!  ,,,e  neck  of  th°  ffira  E^^toS: 

i.a  right  rhombic  fSSffii ^ 'in  h,&S^  a  fliU  °Ctohed™' 
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than  water,  its  sp.  gr.  being  0.9867;  or,  according  to  some,  0.990.'  Small 
when  thrown  on  this  liquid,  are  violently  agitated,  and  present  a  gyratory  motion 
which  ceases  directly  a  drop  of  oil  is  let  fall  on  the  water.  If  a  cylinder  of  camphor 
of  the  |th  or  }th  of  an  inch  in  diameter,  be  placed  vertically  in  water,  it  commu- 
nicates  a  to-aud-fro  movement  to  this  liquid,  and,  in  a  few  days,  becomi 
through  at  the  surface  of  the  water.  These  phenomena  are  due  to  the  simultaneous 
evaporation  of  the  camphor  and  water,  and  which  is  most  active  where  the  two 
bodies  are  in  contact. 

Camphor  is  but  very  slightly  soluble  in  water;  1000  parts  of  the  latter  dissolv- 
ing only  one  part  of  camphor  at  the  ordinary  pressure  of  the  atmosphere,  but 
■under  augmented  pressure  it  becomes  more  soluble. 

Alcohol  readily  dissolves  camphor;  but  if  water  be  added  to  the  solution,  the 
camphor  is  precipitated.  Ether,  bisulphuret  of  carbon,  the  oils  (both  ti.v 
volatile),  and  the  acids,  also  dissolve  it.  The  liquid  obtained  by  dissolving  camphor 
in  nitric  acid  is  sometimes  termed  camphor  oil:  it  is  a  nitrate  of  camphor,  and  is 
decomposed  by  water,  the  camphor  being  precipitated.  The  camphor  absorb 
phurous  and  hydrochloric  acid  gases,  with  which  it  unites  and  forms  respectivelj  a 
sulphite  and  a  hydrochhrate  of  camphor.  Camphor  is  insoluble  in  alkaline  solu- 
tions. The  vapour  of  camphor  passed  over  red-hot  lime  is  converted  into  naphtha- 
line, and  an  oily  liquid  called  camphrone. 

Composition. — Camphor  has  the  following  composition: — 

Blanchtt 

Atoms.  Eq.Wt.  Percent.  Dumas.  and  I 

Carbon 20 120     78.01     78.02     77.96 

Hvdrogen 1G     16 10.53     10.39 10.61 

Oxygen      2 10     10.5.3     11.59 11.43 

Camphor     1 152     100.00     100.00     100.00 

Dumas  lias  suggested  that  camphor  may  be  regarded  as  an  oxide  of  a  base  (as  yet  hypotl 
which  he  calls  camphogen,  and  whose  composition  is  C'°HA 

Chemical  Characteristics. — in  its  combustibility,  volatility,  powerful  odour, 
solubility  in  alcohol  and  ether,  and  almost  insolubility  in  water,  camphor 
with  the  volatile  oils.     Being  concrete  or  solid  at  ordinary  temperatures,  it  obviously 
belongs  to  the  class  of  stearoptenes,  or  solid  volatile  oils. 

It  is  further  distinguished  by  the  remarkable  character  of  its  odour,  by  its  not 
blackening  in  burning,  and  by  its  not  being  converted  into  resin  by  the  oxygen  of 
the  air  or  by  nitric  acid.  By  repeatedly  distilling  nitric  acid  from  camphor,  the 
latter  is  converted  into  camphoric  acid  (C^H^O^HO).  Before  the  whole  of  the 
camphor  has  been  converted  into  camphoric  acid,  there  are  produced  intermediate 
compounds  of  camphor  and  this  acid,  which  we  may  regard  as  camphorates  of 
camphor. 

The  camphor  which  we  have  now  described  may  be  designated  common  or  laurel 
camphor,  in  order  to  distinguish  it  from  Borneo  camphor,  or  camphor  of  the  DrjfO- 
balanops,  as  well  as  from  artificial  camphor  (see  ante,  p.  294). 

Common  or  laurel  camphor  absorbs  hydrochloric  acid  gas,  and  forms  a  transparent, 
colourless  liquid;  Borneo  camphor,  on  the  contrary,  is  scarcely  acted  on  by  this  acid 
gas.  If  Borneo  camphor  be  boiled  in  nitric  acid,  it  is  converted  into  common 
camphor. 

Artificial  camphor  (see  ante,  p.  29-4)  usually  evolves  some  hydrochloric  acid 
when  volatilized,  and  burns  in  the  air  with  a  greenish  sooty  flame :  if  the  flame  be 
blown  out,  the  evolved  vapour  has  a  terebinthinate  odour.  By  these  characters, 
artificial  camphor  may  be  distinguished  from  laurel  camphor. 

Oil  of  Lauiikl  Camphor. — Pelouze  and  Freiny  state  that  when  the  branches  of  Camphors 
Officinamm  are  distilled  with  water, a  mixture  of  camphor  and  a  liquid  essential  oil  is  o 
which  is  called  oil  of  camphor. — This  oil  has  a  density  of  0.910:  its  composition  is  C^WO- 

1  The  density  of  camphor  varies  considerably,  according:  to  the  temperature.     At32Q,  it  is  said  to  be 
denser  lhan  water  (Pharmaceutical  Journal,  vol.  v.  p.  ATi.  ISlGy. 
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By  exposure  to  oxygen  gas,  or  to  the  action  of  nitric  acid,  it  absorbs  oxygen  and  becomes  solid 
i  ■  probable,  therefore,  that  its  formation  precedes  that  of  solid  camphor 
in  the  camphor  tree.     I  have  met  with  this  oil  in  commerce  under  the  name  of  oil  of  camphor. 
By  keep'niLr,  i'  rystals  of  camphor,  and,  from  this  circumstance,  may  he  distinguished 

Iro.n  the  oil  of  Borneo  camphor  (see  Dryobalanops).     By  the  action  of  hydrochloric  acid,  I  find 
that  these  crystal!  liquefy,  like  common  or  laurel  camphor.     A  considerable  quantity  of  the  oil 
ara  ago  by  a  London  manufacturer  of  scented  soap,  who  submitted  it  to 
ion,  and  obtained  from  60  lbs.  of  it,  40  lbs.  of  colourless  liquid  oil,  and  20  lbs.  of  crystal- 
amphor.     The  oil  has  been  described  and  analyzed  by  Dr.  Th.  Martins.1 
PHT8IOLOQICAL  EFFECTS,     o..  On  Vegetables— Gce^ert2  has  satisfactorily  shown 
—first,  that  solutions  of  camphor  act  in  the  same  deleterious  manner  on  plants  as 
the  volatile  oils;  secondly,  that  they  destroy  the  mobility  of  contractile  parts  with- 
out previously  exciting  them;  thirdly,  that  they  have  no  influence  either  on  the 
germination  of  phanerogainia,  or  the  vegetation  of  the  cellular  cryptogamia;  and 
fourthly,   that  the  vapour  only  is  sufficient  to  destroy  fleshy  plants  and   ferns. 
Miquet3  has  confirmed  these  results. 

|3.  On  Animals  generally.— -The  action  of  camphor  on  animals  has  been  the 
subject  of  numerous. experiments  made  by  Ilillefield,4  Monro,3  Mcnghini  and  Car- 
minati,8  Viborg,  Hertwich,7  Orlila,8  and  Scudery.9 

Air  impregnated  with  the  vapour  of  camphor  proves  injurious  to  insects  (the 
Tineae,  which  destroy  wool,  excepted).  Sooner  or  later  it  causes  frequent  agitation, 
followed  by  languor,  insensibility,  convulsions,  and  death  (Menghini).  To  am- 
phibiah  (frogs)  the  vapour  also  proves  noxious.  It  produces  preternatural  move- 
ments, difficult  respiration,  trembling,  and  stupor  (Carminati).  Given  to  birds  and 
mammals,  in  sufficient  doses,  camphor  proves  poisonous;  but  the  symptoms  which 
it  gives  rise  to  do  not  appear  to  be  uniform.  Indeed,  there  are  few  remedies  whose 
action  on  the  animal  economy  is  so  variable  as  that  of  camphor.  Three  drachms 
dissolved  in  oil  ami  given  to  a  dog,  the  oesophagus  being  tied,  caused  violent  con- 
vulsions, somewhat  analogous  to  those  of  epilepsy,  followed  by  insensibility  and 
death  (Orlila).  When  administered  in  substance,  it  inflamed  the  digestive  tube, 
caused  ulceration,  and,  after  its  absorption,  gave  rise  to  convulsions  (Ibid.).  Given 
to  horses,  in  doses  of  two  drachms,  it  excites  spasmodic  movements,  and  quickens 
the  pulse,  but  does  not  determine  any  serious  result.10  Tiedemann  and  Gmelin11 
detected  the  odour  of  camphor  in  the  blood  of  the  vena  portieand  of  the  mesenteric 
vein  of  a  horse  to  whom  they  had  given  camphor;  but  they  could  recognize  it 
neither  in  the  chyle  nor  in  the  urine.  It  is  evolved  from  the  system  principally 
by  the  bronchial  surfaces;  for  the  breath  of  animals  to  which  this  substance  has 
been  administered  has  a  strong  odour  of  camphor.  Moiroud1-  observed  that  the 
skin  of  a  horse,  into  whose  jugular  vein  camphor  had  been  injected,  smelt  of  this 
substance. 

"The  general  sedative  effects  of  camphor  on  animals  are  rarely  well  marked; 
however,  when  administered  in  a  proper  dose,  and  in  cases  really  requiring  its  use, 
it  sometimes  causes  a  diminution  in  the  force  and  frequency  of  the  pulse,  and 
ins  to  allay  pain"  (Moiroud). 

Scudery18  observed  that  the  convulsions  caused  in  animals  by  camphor  were  ac- 
companied with  a  peculiar  kind  of  delirium,  which  caused  them  to  run  up  and  down 
without  apparent  cause,  lie  also  found  the  urinary  organs  generally  affected,  and 
for  the  most  part  with  strangury. 

y.   On  Man. — No  article  of  the  materia  medica  has  had  more  contradictory  state- 

rbuch  fur  (I.  Pharmaeu,  Bd.  xl.  S.  4o5,  1S3S. 
endorfl",  Ann.  d    Pkys.  u.  CK*m 

ftgttabh  Physiology  during  the  year  1837,  p.  139,  translated  by 

D  !.  in.  S.  815. 
.  and  Lit.  vol.  iii.  p.  351.  !   Wihmer,  lorn  cit. 

8  Toxicol.  Gin 

welchcn  Suhtt.  avs  d.  Mug.  u.  Darmk.  ins  Blui  gelang.  S  SH  and  25. 

"  Op.  cit.  '■'  Quoted  by  Dr.  Chnstison. 
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ments  made  respecting  its  effects  and  mode  of  action  than  camphor.  These,  how- 
ever, have  principally  referred  to  its  influence  over  the  functions  of  circulation  and 
calorification;  for,  with  regard  to  the  modifications  which  it  induces  in  the  other 
functions,  scarcely  any  difference  of  opinion  prevails. 

Its  local  action  on  the  mucous  surfaces,  the  denuded  dermis,  and  ulcers,  is  that 
of  an  acrid.     A  piece  of  camphor  held  in  the  mouth  for  half  an  hour  caused  the 
mucous  lining  of  this  cavity  to  become  red,  hot,  swollen,  and  painful;   and  it  is 
highly  probable  that,  had  the  experiment  been  persevered  in,  ulceration  would  have 
followed.1     The  pain  and  uneasiness  which  camphor,  when  swallowed  in  substance 
sometimes  produces  in  the  stomach,  are  likewise  imputed  to  its  local  action 
acrid.     Rubbed  on   the   skin   covered  with  cuticle,  Dr.  Cullen  says  that  it 
neither  redness  nor  other  mark  of  inflammation  ;a  but  Dr.  Clutterbuck3  declan 
to  be  "undoubtedly  a  mistake."     When  applied  to  the  denuded  dermis,  or  to 
ulcers,  it  produces  pain,  and  appears  to  act  as  an  irritant.     These  observations  re- 
specting the  local  action  of  camphor  on  man  are  confirmed  by  the  ascertained  effect! 
of  this  substance  on  other  animals. 

Camphor  has  been  charged  with  producing  brittleness  of  the  teeth  when  it  lias 
been  used  for  a  considerable  time  as  a  dentifrice,4  but  I  believe  without  any  valid 
foundation. 

Camphor  becomes  absorbed,  and  is  thrown  out  of  the  system  by  the  bronchial 
membrane  principally,  but  also  by  the  skin.  Trousseau  and  Pidoux5  recognized  its 
odour  in  every  case  in  the  pulmonary  exhalation,  but  failed  to  detect  it  iu  the 
cutaneous  perspiration.  Cullen,  however,  says6  that  "Mr.  Lasonne,  the  father,  has 
observed,  as  I  have  done  frequently,  that  camphor,  though  given  very  largely,  never 
discovers  its  smell  in  the  urine,  whilst  it  frequently  does  in  the  perspiration  and 
sweat."  The  non-detection  of  it  in  the  urine  agrees  with  the  observation  of  Tiede- 
mann  and  Grnelin  with  regard  to  horses,  already  noticed. 

Camphor  specifically  affects  the  nervous  system. — Regarding  the  symptoms  of  this 
effect,  but  little  difference  of  opinion  prevails.  In  moderate  doses,  it  exhilarates 
and  acts  as  an  anodyne.7  Its  exhilarating  effects  are  well  seen  in  nervous  and 
hypochondriacal  cases  (see  vol.  i.  p.  237).  In  large  doses,  it  causes  disorder  of  the 
mental  faculties,  the  external  senses,  and  volition;  the  symptoms  being  lassitude, 
giddiness,  confusion  of  ideas  and  disordered  vision,  noise  in  the  ears,  drowsiness, 
delirium  or  stupor,  and  convulsions.  These  phenomena,  which  have  been  observed 
in  several  cases,  agree  with  those  noticed  in  experiments  on  brutes.  In  its  power 
of  causing  stupor,  camphor  agrees  with  opium;  but  it  differs  from  the  latter  in  its 
more  frequently  causing  delirium  and  convulsions.  Epilepsy  has  been  ascribed  to 
the  use  of  camphor. 

The  qualify  of  the  influence  which  camphor  exercises  over  the  vascular  system  has 
been  a  subject  of  much  contention.  From  my  own  limited  observations  of  its  use 
in  small  or  medium  doses  (from  five  to  ten  grains),  I  am  disposed  to  regard  its 
leading  effect  as  that  of  a  vascular  excitant,  though  I  am  not  prepared  to  deny  that 
slight  depression  may  not  have  preceded  this  effect.  Combined  with  diaphoretic 
regimen  (warm  clothing  and  tepid  diluents),  I  have  seen  camphor  increase  the  ful- 
ness of  the  pulse,  raise  the  temperature  of  the  surface,  and  operate  as  a  sudorific. 
If  opium  be  conjoined,  these  effects  are  more  manifest.8 

In  excessive  doses,  it  acts  as  a  powerful  poison.  The  best  related  case  is  that  of 
Mr.  Alexander,9  who  swallowed  two  scruples  in  syrup  of  roses.  In  about  twenty 
minutes,  he  experienced  lassitude  and  depression  of  spirits,  with  frequent  yawnings: 

1  Trousseau  and  Pidoux,  Traite  de  Thtra-p.  t.  i.  p.  43.  2  Mat.  Med.  vol.  ii.  p.29S. 

3  Inquiry  into  the  Seat  and  Nature  of  Fever,  2d  edit.  p.  424. 

4  See  Lond.  Med.  Gazette,  N.  S.  vols.  iii.  and  iv.  1H46-7;  and  Pharmaceutical  Journal,  vol.  vi.  p.  234, 
1S46. 

s  Op.  supra  eit.  p.  49.  «  Op.  til.  p.  30.3. 

1  Harrup,  On  the  Anodyne  Effects  of  Camphor,  in  The  London  Medical  Review,  vol.  iv.  p.  200,  Lund. 
1800. 
*  See  p.  427.  for  some  remarks  on  the  comparative  operation  of  ammonia  and  camphor. 
3  Experimental  Essays,  p.  128,  1768. 
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at  the  end  of  three-quarters  of  an  hour  his  pulse  had  fallen  from  77  to  G7.  Soon 
after  he  felt  giddy,  confused,  and  almost  incapable  of  walking  across  the  room.  He 
became  gradually  insensible,  and  in  this  condition  was  attacked  with  violent  con- 
vulsions and  maniacal  delirium.  From  this  state  he  awoke  as  from  a  profound 
sleep;  his  pulse  was  100,  and  he  was  able  to  reply  to  interrogatories,  though  he 
had  not  completely  recovered  his  recollection.  Warm  water  being  administered, 
he  vomited  up  the  greater  part  of  the  camphor,  which  had  been  swallowed  three 
hours  previously;  aud  from  this  time  he  gradually  recovered. 

In  another  case,1  a  man  swallowed  four  ounces  of  camphorated  spirits  containing 
160  grains  of  camphor.  The  symptoms  were  burning  heat  of  skin,  frequent,  full, 
and  hard  pulse,  brilliancy  of  the  eyes,  redness  of  the  face,  heaviness  of  the  head, 
anxiety,  agitation,  violent  sense  of  heat  in  the  stomach;  then  intense  headache, 
giddiness,  indistinctness  of  sight,  and  ocular  hallucinations.  The  patient  com- 
plained of  heat  only,  which  he  said  was  intolerable.  In  the  night,  copious  sweat- 
ing came  on,  followed  by  sleep.  The  pulse  continued  full  and  frequent,  and  the 
voiding  of  urine  difficult. 

In  some  other  well-reported  cases,  camphor,  in  large  doses,  caused  depression  of 
the  vascular  system.  In  the  instance  related  by  Fred.  Hoffmann,2  Pouteau,3  Griffin,4 
Cullcn,5  Callisen,"  Edwards,7  and  Trousseau  and  Pidoux,s  sedation  of  the  vascular 
system  was  observed.  It  was  manifested  by  a  languid,  small,  and  slower  pulse, 
coldness  of  the  surface,  and  pallid  countenance;  in  some  cases  with  cold  sweat. 
In  some  of  these  instances,  symptoms  of  vascular  excitement  followed  those  of 
depression.  The  pulse  became  more  frequent  and  fuller  than  natural,  and  the  heat 
of  the  surface  augmented.  Trousseau  and  Pidoux"  ascribe  the  symptoms  of  seda- 
tion to  the  depressing  influence  which  camphor  exerts  over  the  system  by  sym- 
pathy; while  the  sanguineous  excitation  they  refer  to  the  passage  of  camphor  into 
the  blood,  and  the  efforts  of  the  organism  to  eliminate  this  unassimilable  principle. 
But  in  some  of  the  cases  in  which  excessive  doses  of  camphor  have  been  taken,  no 
symptoms  of  depression  were  manifested;  as  in  the  instance  mentioned  by  Dr. 
Eickhorn  (in  whom  great  heat,  rapid  but  small  pulse,  copious  sweating,  and  agree- 
able exhilaration,  were  produced  by  120  grains),10  by  Dr.  Wcndt,11  by  Scudcry,13 
and  by  Bergondi.11 

Camphor  has  long  been  celebrated  as  an  anaphrodisiac;  the  smell  of  it  even  is 
said  to  be  attended  with  this  efl'ect;  hence  the  verse  of  the  School  of  Salernum — 
"Gamphora  per  naret  bastrat  odore  mures."  Trousseau  and  Pidoux14  experienced 
the  anaphrodisiac  property  of  36  grains  of  camphor  taken  into  the  stomach. 

Strangury  has  also  been  ascribed  to  this  substance  by  Heberdcn,15  by  Scudery,16 
and  others. 

U8B8. — The  discrepancy  among  authors  as  to  the  physiological  effects  of  cam- 
phor has  had  the  effect  of  greatly  circumscribing  the  use  of  this  substance.  Indeed, 
until  its  operation  on  the  system  be  more  satisfactorily  ascertained,  it  is  almost  im- 
possible to  lay  down  general  rules  which  should  govern  its  exhibition.  The  follow- 
ing are  the  principal  maladies  in  which  it  has  been  found  useful: — 

1.  Freer. — Camphor  has  been  employed  in  those  forms  of  fever  which  are  of  a 
typhoid  type.  It  is  chiefly  valuable  by  causing  determination  to  the  surface,  and 
giving  rise  to  diaphoresis.  Hence  those  remedies  should  be  conjoined  with  it  which 
promote  these  effects:  such  are  ipecacuanha,  emetic  tartar,  and  the  vegetable  alka- 
line salts.  Opium  greatly  contributes  to  the  sudorific  effects  of  camphor;  and, 
when  it  is  admissible,  benefit  is  sometimes  obtained  by  the  administration  of  one 

'    Oaz.  vol    v.  p.  635,  from  Rust's  Ma«azin. 
'  Op.  o iii n iii.  i   iv.  p,  36,  Geneva,  17I-.  3  Murray,  App.  Med.  vol.  iv. 

'  Quoted  by  Alexander.  5  Mat.  Med.  vol.  ii.  p.'J'JO. 

•  Hurray,  App.  Med.  '  Orfilu,  Tux.  Gin. 

■  Trim,  il,  Tin' nip.  t.  i.  p.  48.  »  Op.  ctt.  p.  61. 

vol.  .\i.  ]>.  TT'J.  "  Quoted  in  Dr.  Christison's  Tnati.'e  on  Piisons,  p.  810. 

■  WiIhiiit.  op.  iupra  cit.  1J  Ibid. 

"  Op.  tit.  p.  it.  *•  Comment,  art.  Stranguria. 
"  Supru  tit. 

vol.  ii. — 26 
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grain  of  opium  with  five  or  eight  of  camphor.  But  in  a  great  number  of  cases  of 
fever,  the  cerebral  disorder  forbids  the  use  of  opium.  From  its  specific  influence 
over  the  cerebral  functions,  camphor  has  been  frequently  used  in  fever  to  allay  t he 
nervous  symptoms — such  as  the  delirium,  the  watchings,  the  subsultus  tendinum, 
&c. ;  but  it  frequently  fails  to  give  relief.  Br.  Home1  did  not  find  any  advantage 
from  its  use  in  the  low  nervous  fever;  and  Br.  Heberden3  has  seen  one  scruple  of 
camphor  given  every  six  hours,  without  any  perceptible  effect  in  abating  the  con- 
vulsive catchings,  or  composing  the  patient  to  rest. 

2.  In  inflammatory  diseases. — In  the  latter  stages  of  inflammation  of  internal  im- 
portant parts  (as  the  serous  and  mucous  membranes,  the  stomach,  intestines,  uterus, 
&c.),  after  proper  evacuations  bad  been  made  in  the  earlier  periods  of  the  disr 
when  great  exhaustion  is  manifested  by  a  small  feeble  pulse  and  a  cold  flaccid  Bkin, 
small  but  repeated  doses  of  camphor  have  been  employed  to  determine  to  the  bkin, 
and  to  promote  diaphoresis.  It  is  particularly  serviceable  in  rheumatic  inflamma- 
tion, and  especially  when  produced  by  metastasis.3 

3.  In  the  exanthemata. — Camphor  has  been  employed  in  smallpox,  as  also  in 
measles,  scarlatina,  and  miliary  fever:  but  it  is  admissible  only  when  the  circulation 
flags,  and  the  temperature  of  the  surface  falls  below  the  natural  standard.  In  such 
cases  it  is  sometimes  employed  along  with  a  diaphoretic  regimen  to  determine  to  the 
skin.  It  is  to  be  carefully  avoided  when  inflammation  of  the  brain  or  its  mem- 
branes is  feared.  It  has  been  asserted  that  if  a  camphorated  ointment  be  applied 
to  the  face,  no  smallpox  pustules  will  make  their  appearance  there;  but  the  state- 
ment is  not  correct. 

4.  In  mania,  melancholia,  and  other  forms  of  mental  disorder. — Camphor  is 
occasionally  taken  to  cause  exhilaration.  I  am  acquainted  with  two  persons 
(females),  both  of  nervous  temperament,  who  use  it  for  this  purpose.  To  relieve 
despondency  I  have  often  found  it  serviceable.  In  mania  and  melancholia,  it  has 
now  and  then  proved  serviceable  by  its  narcotic  effects:  it  induces  mental  quiet, 
and  causes  sleep.  It  was  used  in  these  affections  by  Paracelsus  and  several  succeed- 
ing writers,4  especially,  in  more  modern  times,  by  Br.  Kinneir;5  and  by  Aven- 
brugger.6  The  latter  regards  it  as  a  specific  in  the  mania  of  men,  when  accompanied 
with  a  small  contracted  penis,  corrugated  empty  scrotum,  or  when  both  testicles  are 
so  retracted  that  they  appear  to  be  introduced  into  the  abdominal  cavity. 

5.  In  spasmodic  affections. — The  narcotic  influence  of  camphor  has  occasionally 
proved  serviceable  in  some  spasmodic  or  convulsive  affections;  viz.,  spasmodic 
cough,  epilepsy,  puerperal  convulsions,  hysteria,  and  even  tetanus :  its  use,  however, 
requires  caution. 

6.  In  irritation  of  the  urinary  or  sexual  organs. — A  power  of  diminishing  irri- 
tation of  the  urinary  organs  has  long  been  assigned  to  camphor.  In  strangury  and 
dysury,  especially  when  produced  by  cantharides,  it  is  said  to  have  been  used  with 
benefit — a  statement  apparently  inconsistent  with  that  more  recently  made  of  its 
producing  irritation  of  the  urinary  organs.  In  satyriasis,  nymphomania,  and 
onanism,  it  is  said  to  have  proved  advantageous  by  its  anaphrodisiac  properties. 
In  dysmenorrhcea,  it  sometimes  proves  serviceable  as  an  anodyne. 

7.  In  poisoning. — Small  doses  of  camphor  (administered  by  the  mouth  or  by 
the  rectum)  have  been  exhibited  with  apparent  benefit  in  cases  of  poisoning  by 
opium.7  It  has  also  been  employed  to  mitigate  the  effects  of  cantharides,  squill;-. 
and  mezereon;8  but  toxicologists,  for  the  most  part,  do  not  admit  its  efficacy:  at 
any  rate,  further  evidence  is  required  to  establish  it.  Nor  does  there'  appear  any 
valid  testimony  for  believing  that  camphor  possesses  the  power  of  checking  mer- 
curial salivation,  as  some  have  supposed. 

8.  In  chronic  rheumatism  and  gout. — A  mixture  of  camphor  and  opium,  in  the 

1  Clin.  Hist.  p.  36.  ^  Comment,  art.  Febris. 

*  Sundelin,  Handb.  d.  spec.  Heilmittell.  Bd.  ii.  S.  Ho.  '  Murray,  App.  Med.  vol.  iv.  p 

*  Pkil.  Trans,  vol.  xxxv. 

6  Experim.  de  remed.  specif,  in  mania  virorum,  Vind.  1770.  '  Orfila,  Toxicol.  Gen. 

3  Hahnemann,  «nd  Van  Bavegem,  in  Marx's  Die  Lehre  v.  d.  Giften.  Bd.  ii.  S.  202  and  iW. 
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proportions  before  mentioned,  is  useful  in  chronic  rheumatism,  by  its  sudorific  and 
anodyne  properties.  Warm  clothing  and  diluents  should  be  conjoined.  In  chronic 
gout,  also,  camphor  is  said  to  have  proved  beneficial. 

9.  In  cholera. — The  combination  of  camphor  and  opium  above  referred  to,  I 
have  seen  used  with  benefit  in  cholera. 

10.  Externally,  camphor  is  employed  in  the  form  of  vapour,  in  solution,  or,  more 
rarely,  in  the  solid  state.  The  vapour  is  occasionally  inhaled  in  spasmodic  cou<di ; 
and  is  applied  to  the  skin  to  alleviate  pain  and  promote  sweat,  constituting  the 
camphor  fumigations  (fumigationes  camphor se).  Dupasquier1  recommended  these 
fumigations  in  chronic  rheumatism.  The  patient  may  be  in  bed  or  seated  in  a 
chair;  and,  in  either  case,  is  to  be  enveloped  by  a  blanket  tied  round  the  neck. 
About  half  an  ounce  of  camphor  is  then  to  be  placed  on  a  metallic  plate,  and  intro- 
duced within  the  blanket  (under  the  chair,  if  the  patient  be  seated).  In  solution, 
camphor  is  used  either  as  an  anodyne  or  a  local  stimulant.  The  nitric  solution  of 
camphor  is  used  to  relieve  toothache.  A  solution  of  camphor  in  oil  has  been  used 
as  an  injection  into  the  urethra,  to  relieve  ardor  urinae  in  gonorrhoea,  and  into  the 
rectum  to  mitigate  tenesmus  arising  from  ascarides  or  dysentery.  The  acetic  and 
alcoholic  solutions  of  camphor  are  mostly  employed  as  stimulants.  In  substance, 
camphor  is  not  frequently  used.  A  scruple  or  half  a  drachm  "  added  to  a  poultice, 
and  applied  to  the  perineum,  allays  the  chordee,  which  is  a  painful  attendant  upon 
gonorrhoea."2  Powdered  camphor  is  a  constituent  of  some  tooth-powders,  to  which 
it  communicates  its  peculiar  odour. 

The  foregoing  are  some  only  of  the  maladies  in  which  camphor  has  been  exten- 
sively used  and  lauded.  I  must  refer  to  the  works  of  Murray3  for  various  other 
uses  which  have  been  made  of  this  substance.  It  is  scarcely  necessary  to  add  that 
camphor-bags  possess  no  prophylactic  properties  against  contagion. 

Administration. — The  medium  dose  of  it  is  from  five  to  ten  grains ;  but  it  is 
frequently  exhibited  in  much  smaller  doses  (as  one  grain);  and  occasionally  a 
scruple  has  been  employed.  It  is  given  in  the  form  of  a  pill  or  emulsion.  That 
of  pill  is  said  to  be  objectionable,  "  as  in  this  state  the  camphor  is  with  difficulty 
dissolved  in  the  gastric  liquors,  and,  floating  on  the  top,  is  apt  to  excite  nausea,  or 
pain  or  uneasiness  at  the  upper  orifice  of  the  stomach."4  It  has  been  charged  with 
causing  ulceration  of  the  stomach  when  given  in  the  solid  form.  The  emulsion  is 
made  by  rubbing  up  the  camphor  with  loaf  sugar,  gum  Arabic,  and  water;  and  the 
suspension  will  be  rendered  more  complete  by  the  addition  of  a  little  myrrh.5 

Antidote. — In  a  case  of  poisoning  by  camphor,  first  evacuate  the  contents  of 
the  stomach.  Hufeland8  recommends  the  use  of  opium  to  relieve  the  effects  of 
camphor.  Phoebus7  directs  chlorine  water  to  be  administered  as  the  antidote,  and 
afterwards  purgatives  and  clysters.  Vinegar  and  coffee,  he  states,  promote  the 
poisonous  operation.     Wine  assists  the  patient's  recovery. 

1.  MISTURA  CAMPHORS,  L.  E.  D.;  Aqua  Camphorx  [U.  S.];  Camphor  Mixture; 
Camphor  Water. — (Camphor  3ss;  Rectified  Spirit  n^x;  Distilled  Water  Oj. 
First  rub  the  camphor  with  the  spirit,  then  with  the  water  gradually  poured  in,  and 
strain  through  linen,  L. — The  Dublin  College  orders  of  Tincture  of  Camphor  f  ^  j ; 
Water  Oiij.  Shake  the  tincture  and  water  together  in  a  bottle,  and,  after  the  mix- 
ture has  stood  for  twenty-four  hours,  filter  through  paper.  The  Edinburgh  College, 
employs  Camphor  9j;  Sweet  Almonds  and  Pure  Sugar,  of  each  ^ss;  Water  Oj. 
Steep  the  almonds  in  hot  water,  and  peel  them;  rub  the  camphor  and  sugar  well 
together  in  a  mortar;  add  the  almonds;  beat  the  whole  into  a  smooth  pulp;  add 
the  water  gradually,  with  constant  stirring,  and  then  strain,  E.) — The  camphor 
mixture  kept  in  the  shops  is  often  prepared  by  suspending  camphor  in  water  with- 
out the  intervention  of  any  third  body.     The  quantity  of  this  substance  dissolved 

'  Re  rue  Mid.  I.  ii.  p.  818,  ls-jii.  i  Umted  Stales  Dispensatory. 

*  Afi]).  Mai.  vol.  iv.  4   United  States  Dispensatory. 

1  If>i'l  •  Marx,  Die  Lehrt  con  d.  Gift.  lid.  ii.  S.  2U8. 

'  Handb.  d.  Arxntivi  rord.  2te  Ausg. 
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grain  of  opium  with  five  or  eight  of  camphor.  But  in  a  groat  number  of  cases  of 
fever,  the  cerebral  disorder  forbids  the  use  of  opium.  From  its  specific  influence 
over  the  cerebral  functions,  camphor  has  been  frequently  used  in  fever  to  allay  the 
nervous  symptoms — such  as  the  delirium,  the  watchings,  the  subsultua  teudinum, 
&c. ;  but  it  frequently  fails  to  give  relief.  Br.  Home1  did  not  find  any  advanta^ 
from  its  use  in  the  low  nervous  fever;  and  Br.  Heberden3  has  seen  one  scruple  of 
camphor  given  every  six  hours,  without  any  perceptible  effect  in  abating  the  con- 
vulsive catchings,  or  composing  the  patient  to  rest. 

2.  In  inflammatory  diseases. — In  the  latter  stages  of  inflammation  of  internal  im- 
portant parts  (as  the  serous  and  mucous  membranes,  the  stomach,  intestines,  uterus, 
&c),  after  proper  evacuations  had  been  made  in  the  earlier  periods  of  the  d 
when  great  exhaustion  is  manifested  by  a  small  feeble  pulse  and  a  cold  flaccid  skin, 
small  but  repeated  doses  of  camphor  have  been  employed  to  determine  to  the  skin, 
and  to  promote  diaphoresis.  It  is  particularly  serviceable  in  rheumatic  iuflanumi- 
tion,  and  especially  when  produced  by  metastasis.3 

3.  In  the  exanthemata. — Camphor  has  been  employed  in  smallpox,  as  also  in 
measles,  scarlatina,  and  miliary  fever:  but  it  is  admissible  only  when  the  circulation 
flags,  and  the  temperature  of  the  surface  falls  below  the  natural  standard.  In  such 
cases  it  is  sometimes  employed  along  with  a  diaphoretic  regimen  to  determine  to  the 
skin.  It  is  to  be  carefully  avoided  when  inflammation  of  the  brain  or  its  mem- 
branes is  feared.  It  has  been  asserted  that  if  a  camphorated  ointment  be  applied 
to  the  face,  no  smallpox  pustules  will  make  their  appearance  there ;  but  the  state- 
ment is  not  correct. 

4.  In  mania,  melancholia,  and  other  forms  of  mental  disorder. — Camphor  is 
occasionally  taken  to  cause  exhilaration.  I  am  acquainted  with  two  persons 
(females),  both  of  nervous  temperament,  who  use  it  for  this  purpose.  To  relieve 
despondency  I  have  often  found  it  serviceable.  In  mania  and  melancholia,  it  has 
now  and  then  proved  serviceable  by  its  narcotic  effects:  it  induces  mental  quiet, 
and  causes  sleep.  It  was  used  in  these  affections  by  Paracelsus  and  several  succeed- 
ing writers,4  especially,  in  more  modern  times,  by  Br.  Kinneir;5  and  by  Aven- 
brugger.6  The  latter  regards  it  as  a  specific  in  the  mania  of  men,  when  accompanied 
with  a  small  contracted  penis,  corrugated  empty  scrotum,  or  when  both  testicles  are 
so  retracted  that  they  appear  to  be  introduced  into  the  abdominal  cavity. 

5.  In  spasmodic  affections. — The  narcotic  influence  of  camphor  has  occasionally 
proved  serviceable  in  some  spasmodic  or  convulsive  affections;  viz.,  spasmodic 
cough,  epilepsy,  puerperal  convulsions,  hysteria,  and  even  tetanus :  its  use,  however, 
requires  caution. 

6.  In  irritation  of  the  urinary  or  sexual  organs. — A  power  of  diminishing  irri- 
tation of  the  urinary  organs  has  long  been  assigned  to  camphor.  In  strangury  and 
dysury,  especially  when  produced  by  cantharides,  it  is  said  to  have  been  used  with 
benefit — a  statement  apparently  inconsistent  with  that  more  recently  made  of  its 
producing  irritation  of  the  urinary  organs.  In  satyriasis,  nymphomania,  and 
onanism,  it  is  said  to  have  proved  advantageous  by  its  anaphrodisiac  properties. 
In  dysmenorrhcea,  it  sometimes  proves  serviceable  as  an  anodyne. 

7.  In  poisoning. — Small  doses  of  camphor  (administered  by  the  mouth  or  by 
the  rectum)  have  been  exhibited  with  apparent  benefit  in  cases  of  poisoning  bj 
opium.7  It  has  also  been  employed  to  mitigate  the  effects  of  cantharides,  squills. 
and  mezereon  ;8  but  toxicologists,  for  the  most  part,  do  not  admit  its  efficacy :  at 
any  rate,  further  evidence  is  required  to  establish  it.  Nor  does  there'  appear  any 
valid  testimony  for  believing  that  camphor  possesses  the  power  of  checkiug  mer- 
curial salivation,  as  some  have  supposed. 

8.  In  chronic  rheumatism  and  gout. — A  mixture  of  camphor  and  opium,  in  the 

'  Clin.  Hist.  p.  30.  a  Comment,  art.  Febris. 

1  Sundelin,  Handb.  d.  spec.  Heilmitttll.  Bd.  ii.  S.  145.  '  Murray,  App.  Med.  vol.  iv.  p.  W. 

s  Phil.  Trans,  vol.  xxxv. 

6  Experim.  de  remed.  specif,  in  mania  virorum,  Vind.  17T0.  "  Orfila,  Toxicol.  Gen. 

8  Hahnemann,  and  Van  Bavegem,  in  Marx's  Die  Lehre  v.  d.  Giften.  Bd.  ii.  S.  •.,()-,»  and  3.W. 


Camphor  Mixtures.  403 

proportions  before  mentioned,  is  useful  in  chronic  rheumatism,  by  its  sudorific  and 
anodyne  properties.  Warm  clothing  and  diluents  should  be  conjoined.  In  chronic 
gout,  also,  camphor  is  said  to  have  proved  beneficial. 

9.  In  cholera. — The  combination  of  camphor  and  opium  above  referred  to,  I 
have  seen  used  with  benefit  in  cholera. 

10.  Externally,  camphor  is  employed  in  the  form  of  vapour,  in  solution,  or,  more 
rarely,  in  the  solid  state.  The  vapour  is  occasionally  inhaled  in  spasmodic  cough ; 
and  is  applied  to  the  skin  to  alleviate  pain  and  promote  sweat,  constituting  the 
camphor  fumigations  (fumiyationes  camphor se).  Dupasquier1  recommended  these 
fumigations  in  chronic  rheumatism.  The  patient  may  be  in  bed  or  seated  in  a 
chair;  and,  in  either  case,  is  to  be  enveloped  by  a  blanket  tied  round  the  neck. 
About  half  an  ounce  of  camphor  is  then  to  be  placed  on  a  metallic  plate,  and  intro- 
duced within  the  blanket  (under  the  chair,  if  the  patient  be  seated).  In  solution, 
camphor  is  used  either  as  an  anodyne  or  a  local  stimulant.  The  nitric  solution  of 
camphor  is  used  to  relieve  toothache.  A  solution  of  camphor  in  oil  has  been  used 
as  an  injection  into  the  urethra,  to  relieve  ardor  urinae  in  gonorrhoea,  and  into  the 
rectum  to  mitigate  tenesmus  arising  from  ascarides  or  dysentery.  The  acetic  and 
alcoholic  solutions  of  camphor  are  mostly  employed  as  stimulants.  In  substance, 
camphor  is  not  frequently  used.  A  scruple  or  half  a  drachm  "  added  to  a  poultice, 
and  applied  to  the  perineum,  allays  the  chordee,  which  is  a  painful  attendant  upon 
gonorrhoea."3  Powdered  camphor  is  a  constituent  of  some  tooth-powders,  to  which 
it  communicates  its  peculiar  odour. 

The  foregoing  are  some  only  of  the  maladies  in  which  camphor  has  been  exten- 
sively used  and  lauded.  I  must  refer  to  the  works  of  Murray3  for  various  other 
uses  which  have  been  made  of  this  substance.  It  is  scarcely  necessary  to  add  that 
camphor-bags  possess  no  prophylactic  properties  against  contagion. 

Administration. — The  medium  dose  of  it  is  from  five  to  ten  grains ;  but  it  is 
frequently  exhibited  in  much  smaller  doses  (as  one  grain);  and  occasionally  a 
scruple  has  been  employed.  It  is  given  in  the  form  of  a  pill  or  emulsion.  That 
of  pill  is  said  to  be  objectionable,  "  as  in  this  state  the  camphor  is  with  difficulty 
dissolved  in  the  gastric  liquors,  and,  floating  on  the  top,  is  apt  to  excite  nausea,  or 
pain  or  uneasiness  at  the  upper  orifice  of  the  stomach."4  It  has  been  charged  with 
causing  ulceration  of  the  stomach  when  given  in  the  solid  form.  The  emulsion  is 
made  by  rubbing  up  the  camphor  with  loaf  sugar,  gum  Arabic,  aud  water;  and  the 
suspension  will  be  rendered  more  complete  by  the  addition  of  a  little  myrrh.5 

Antidote. — In  a  case  of  poisoning  by  camphor,  first  evacuate  the  contents  of 
the  stomach.  Hufeland8  recommends  the  use  of  opium  to  relieve  the  effects  of 
camphor.  Phoebus7  directs  chlorine  water  to  be  administered  as  the  antidote,  and 
afterwards  purgatives  and  clysters.  Vinegar  and  coffee,  he  states,  promote  the 
poisonous  operation.     Wine  assists  the  patient's  recovery. 

1.  MISTURA  CAMPHOR!,  L.  E.  D.;  Aqua  Camphorse  [U.  S.];  Camphor  Mixture; 
Camphor  Water. — (Camphor  3SS5  Rectified  Spirit  n\,x;  Distilled  Water  Oj. 
First  rub  the  camphor  with  the  spirit,  then  with  the  water  gradually  poured  in,  and 
strain  through  linen,  L. — The  Dublin  College  orders  of  Tincture  of  Camphor  fjj  ■ 
Water  Oiij.  Shake  the  tincture  and  water  together  in  a  bottle,  and,  after  the  mix- 
ture has  stood  for  twenty-four  hours,  filter  through  paper.  The  Edinburgh  College 
employs  Camphor  9j;  Sweet  Almonds  and  Pure  Sugar,  of  each  |ss;  Water  Oj. 
Steep  the  almonds  in  hot  water,  and  peel  them;  rub  the  camphor  and  sugar  well 
together  in  a  mortar;  add  the  almonds;  beat  the  whole  into  a  smooth  pulp;  add 
the  water  gradually,  with  constant  stirring,  and  then  strain,  E.) — The  camphor 
mixture  kept  in  the  shops  is  often  prepared  by  suspending  camphor  in  water  with- 
out the  intervention  of  any  third  body.     The  quantity  of  this  substance  dissolved 


&f<  I   i    i!    p.  818,1886.  a  United  States  Dispensatory. 

"   '    Vol,  iv.  *   United  Stairs  Dispensatory. 

1    Hnmlt).  (/.  Arziiei  \nsg. 


.Marx,  Die  Lclirt  von  d.  Gift.  BJ.  ji.  £.  •JU'.J. 
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are  light,  odorous,  not  fibrous,  but  spongy  or  corky.  The  epidermis  is  brownish- 
gray  :  the  cortical  layers  and  inner  surface  reddish  cinnamon  brown,  or  . 
rust-red,  becoming  darker  by  age.  Sometimes  small,  white,  micaceous  crystal; 
(like  those  found  on  sassafras  nuts)  are  observed  on  the  inner  surface  of  the  bark. 
Sassafras  wood  (lignum  radicis  sassafras  vel  lignum  sassafras)  occurs  in  the  form 
of  large  stems  or  branches,  frequently  more  or  less  covered  with  the  bark.  The 
wood  is  soft  or  spongy,  light,  of  a  grayish-reddish  tint,  and  has  a  fragrant  aromatic 
odour.     It  is  usually  sold  cut  up  into  chips  :  sassafras  chips. 

Brazilian  Sassafras  ;  Pdo  Sassafras. —  This  is  the  produce  of  Nectandra  cymbantm  ol 
the  Ocotea  amara  of  Martius.  It  grows  in  Rio  Negro.  Its  bark  is  bitter  and  aromatic, 
used  as  a  tonic  and  carminative. 

Sassafras  Nuts;  Pichurim  Beans ;  Fabcp  Pichurim. — These  seeds  (or  rather  cotyledons) 
are  the  produce  of  Nectandra  Purhury  major  of  Nees,  and  Ned.  Purhury  minor  of  No 
growing  in  the  province  of  Rio  Negro.  "  They  were  imported  from  Brazil  into  Stockholm  in 
the  middle  of  the  last  century,  and  were  found  a  valuahle  tonic  and  astringent  med 
during  the  continental  war  they  were  used  as  a  bad  substitute  for  nutmegs."  They  are  still  to 
be  found  in  some  of  the  old  drug-houses  of  London.  By  keeping  in  a  bottle,  small  micaceous 
crystals  form  on  their  surface.  These  seeds  have  been  analyzed  by  Bonastre.1  Their  aro- 
matic qualities  depend  on  a  volatile  oil. 

Composition. — Neither  the  bark  nor  the  wood  have  been  analyzed.  They  con- 
tain volatile  oil,  resin,  and  extractive  matter. 

Physiological  Effects. — The  wood  and  the  bark  are  stimulant  and  sudorific. 
Taken  in  the  form  of  infusion,  and  assisted  by  warm  clothing  and  tepid  drinks, 
they  excite  the  vascular  system  and  prove  sudorific.  They  owe  their  activity  to 
the  volatile  oil,  which  possesses  acrid  properties. 

Uses. — Sassafras  is  employed  as  a  sudorific  and  alterative  in  cutaneous,  rheu- 
matic, and  venereal  diseases.  On  account  of  its  stimulant  properties  it  is  inad- 
missible in  febrile  or  inflammatory  conditions  of  the  system.  It  is  rarely  or  never 
used  alone,  but  generally  in  combination  with  sarsaparilla  and  guaiacum. 

Administration. — Sassafras  is  administered  in  the  form  of  oil  or  in/union. 
The  dose  of  the  oil  is  from  two  to  ten  drops.  Sassafras  tea,  flavoured  with  milk 
and  sugar,  is  sold  at  daybreak  in  the  streets  of  London,  under  the  name  oisahop. 
Sassafras  is  a  constituent  of  the  Decoctum  Sarzae  Compositum ;  but  the  volatile 
oil  is  dissipated  by  boiling  (see  ante,  p.  279). 

OLEUM  SASSAFRAS,  [U.  S.]  ;  Volatile  Oil  of  Sassafras  officinale,  E.  ;  Oil  of  Sas- 
safras.— (Obtained  by  submitting  the  wood  to  distillation  with  water.) — It  is 
colourless,  but,  by  keeping,  becomes  yellow  or  red.  Its  smell  is  that  of  sassafras; 
its  taste  hot.  Sp.  gr.  1.094.  Water  separates  it  into  two  oils;  one  lighter,  the 
other  heavier  than  water.  By  keeping,  it  deposits  large  crystals  (stearoptene ; 
sassafrol,  C10HsO2),  which  are  readily  soluble.  Oil  of  sassafras  is  rendered  orange- 
red  by  nitric  acid.  It  is  said  to  be  adulterated  with  oil  of  lavender  or  oil  of  tur- 
pentine f  but  the  statement,  I  suspect,  does  not  apply  to  the  oil  found  in  English 
commerce.  Oil  of  sassafras  is  stimulant  and  diaphoretic.  It  may  be  employed  in 
chronic  rheumatism,  cutaneous  diseases,  and  venereal  maladies.  It  is  a  constituent 
of  the  Compound  Extract  of  Sarsaparilla  (see  ante,  p.  281). 

144.  LAURUS  NOBILIS,  im«-THE  SWEET  BAY. 

Sex.  Syst.  Enneandria,  Monogynia. 
(Fructus,  L.) 

History. — The  " green  bay-tree"  is  mentioned,  though  erroneously  in  our  trans- 
lation of  the  Bible  f  the  Hebrew  word,  translated  bay,  meaning  native.*  Hippo- 
crates5 used  both  the  leaves  and  berries  of  the  bay-tree  (idfyvq)  in  medicine.  Bay- 
leaf  is  analogous  to  the  malabathrum  of  the  ancients.6 

1  Journ.  de  Pharm  vol.  xi.  p.  1,  18*25.  a  Bonastre.  Journ.  tie  Pharm.  vol.  xiv.  p.  W5, 1928. 

3  Psalms.  XXTvii.  35,  3G  *  Carpenter's  Script.  Nat.  Hist. 

*  Opera,  pp.  267,  623,  821,  &c.  ed.  Fas.  6  Royle,  Hindoo  Med.  pp.  32  and  85. 
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Botany.  Gen.  Char. — Flowers  dioecious  or  hermaphrodite,  involucrated.  Calyx 
4-parted ;  segments  equal,  deciduous.  Fertile  stamens  12,  in  3  rows ;  the  outer 
alternate  with  the  segments  of  the  calyx;  all  with  2  glands  in  the  middle  or  above  it. 
Anthers  oblong,  2-celled,  all  looking  inwards.  Female /lowers,  with  2  to  4  castrated 
males,  surrounding  the  ovary.  Stigma  capitate.  Fruit  succulent,  seated  in  the 
irregular  base  of  the  calyx. —  Umbels  axillary  stalked.  Leaf-buds  with  valvate 
papery  scales.      Leaves  evergreen  (Lindley). 

Sp.  Char. — The  only  species. 

A  bush  or  small  tree.  Bark  aromatic,  rather  bitter.  Leaves  alternate,  lanceo- 
late, acute,  or  acuminate,  wavy  at  the  edge,  somewhat  coriaceous.  Flowers  yellow- 
ish. Fruit  (called  by  Nees  a  1-seeded  flesh  berry,  by  De  Candolle,  a  drupe)  bluish- 
black,  oval,  size  of  a  small  cherry.  Seed  pendulous ;  funiculus  compressed,  as- 
cending from  the  base  of  the  fruit,  and  attached  at  the  top  of  the  testa ;  testa 
papery;  tunica  interna  very  thin;  embryo  exalbuminous,  composed  of  two  large 
oleaginous  cotyledons  inclosing  superiorly  the  radicle. 

Hab. — South  of  Europe.     Cultivated  in  gardens. 

Description. — Bay  leaves  (folia  lauri)  have  a  bitter  aromatic  taste,  and  a 
somewhat  aromatic  odour.  Their  infusion  reddens  litmus.  Dried  bay  berries 
(baccse  lauri,  offic.)  are  covered  externally  by  a  dark-brown  brittle  coat,  which  is 
produced  by  the  epidermis  and  succulent  covering  of  the  fruit. 

Composition. — In  1824,  bay  berries  were  analyzed  by  Bonastre,1  who  found  the 
constituents  to  be — Volatile  oil  0.8,  laurin  1.0,  fixed  oil  12.8,  wax  (stearin)  7.1, 
resin  1.0,  u/ncrystallizable  sugar  0 .4,  yummy  extractive  17.2,  bassorin  6.4,  starch 
25.9,  woody  fibre  18.8,  soluble  albumen  traces,  an  acid  0.1,  water  6.4,  salts  1.5. 
— The  ashes  (amounting  to  1.2)  consisted  of  carbonate  of  potash  and  the  carbonate 
and  phosphate  of  lime. 

1.  Volatile  Oil  of  Laurel  Berries;  Oil  of  Sweet  Bay. — Obtained  from  the  berries  by 
distillation  with  water.  The  crude  oil  is  pale  yellow,  transparent,  readily  soluble  in  alcohol 
and  ether.  By  redistillation  it  yields  two  isomeric  oils  (C2oH,60)  ;  one  having  a  sp.  gr.  of 
0.857,  the  other  0.885,  while  a  brown  balsamic  matter  remains  in  the  retort.2 

2.  Laurin  ;  Camphor  of  the  Bay  berry. — A  crystalline  solid,  fusible  and  volatile.  Has  an 
acrid  bitter  taste,  and  an  odour  analogous  to  that  of  the  volatile  oil.  It  is  soluble  in  ether  and 
in  boiling  alcobol.  Sulphuric  acid  renders  it  yellow;  nitric  acid  liquefies  it.  Alkalies  are 
without  action  on  it.    It  is  extracted  from  bay  berries  by  rectified  alcohol. 

3.  Fixed  Oil  op  Bats  (see  below). 

riiYsiOLOQiCAL  Effects. — The  berries,  leaves,  and  oil  are  said  to  possess  aro- 
matic, stimulant,  and  narcotic  properties.  The  leaves,  in  large  doses,  prove 
emetic.3 

Uses. — Bay  berries  or  leaves  are  rarely,  if  ever,  used  in  medicine  in  this  coun- 
try. They  might,  therefore,  with  great  propriety  be  expunged  from  the  Pharmaco- 
peia. The  leaves  are  employed  by  the  cook  on  account  of  their  flavour.  Both 
leaves  and  berries  have  been  used  to  strengthen  the  stomach,  to  expel  flatus,  and  to 
promote  the  cataincnial  discharge. 

Administration. — Both  berries  and  leaves  are  used  in  the  form  of  infusion. 

OLEUM  LAURI;  Oleum  Lauri  expressum  ;  Oleum  Laurinum;  Laurel  Fat;  Oil 
of  Bays. — Tliis  may  be  obtained  from  either  the  fresh  or  dried  berries.  Duhamel4 
states  that  it  is  obtained  from  the  fresh  and  ripe  berries  by  bruising  them  in  a 
mortar,  boiling  them  for  three  hours  in  water,  and  then  pressing  them  in  a  sack. 
The  expressed  oil  is  mixed  with  the  decoction,  on  which,  when  cold,  the  butyraceous 
oil  is  found  floating.  From  the  dried  berries  it  is  procured  by  exposing  them  to 
the  vapour  of  water  until  they  are  thoroughly  soaked,  and  then  rapidly  subjecting 
tin  in  to  the  press  between  heated  metallic  plates.  By  the  latter  method  they  yield 
one-fifth  of  their  weight  of  oil.5     Oil  of  bays  is  imported  in  barrels  from  Trieste. 

1  Journ.  ,!■■  I'hnrm.  x.  30.  5  Brandes,  Pharmacetttisches  Central-Blatt  fur  1840   S   344 

'  Ml  ral  .in.l  De  Lent,  Dirt.  Univ.  it  Mat.  Mid.  t.  (v.  p.  63. 

'  Traitt  des  Arbres  et  Arbustes  qui  u  cutlivent  en  France  en  pleine  Terre,  t   i.  p.  3jl 
•  i r:m,  .Wninnu  Traiti  de  Pharmacie,  t.  ii.  p.  38,  2de  fed. 
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In  1839,  duty  was  paid  on  1737  lbs.  of  it.     It  has  a  butyraceous  consistence  and  a 
granular  appearance.     Its  colour  is  greenish  ;  its  odour  is  that  of  the  berri 
is  partially  soluble  in  alcohol,  completely  so  in  ether.     With  alkalies  it  forms 
It  is  occasionally  employed  externally  as  a  stimulating  liniment  in  sprains  and 
bruises,  and  in  paralysis.     It  has  also  been  used  to  relieve  colic,  and  against  deaf- 
ness.1    Its  principal  use,  however,  is  in  veterinary  medicine. 


Oleum  Lacri  bthereum  nativtjm;  Native  Oil  of  Laurel,  Hancock,  Trans  of  tlip  Medico- 
Bot.  Society  of  Lond.,  p.  18,  1826;  Laurel  Turpentine,  Stenhouse,  Mem.  of  the  Chemical  5 
vol.  i.  p.  45,  1843. — Imported  from  Demerara  :  obtained  by  incision  in  the  bark  ol 
called  by  the  Spaniards  "  Azeyte  de  Sassafras,"  growing  in  the  vast  forests  between  the  I 
and  the  Parime.     By  Dr.  Hancock  this   tree  was  thought   to  belong  to  the  nat.  ord.  Lai 
but  Dr.  Stenhouse  thinks   that  it  is  a  species   of  pine.     The  oil  is  transparent,  slightly  yellow 
and  smells  like  turpentine,  but  more  agreeable,  and  approaching  to  the  oil  of  lemons.     Iti  m, 
gr.  at  56°  F.  is  0.8645.     The  commercial  oil   consists  of  two  or  more  oils  isomeric  with  each 
other  and  with  oil   of  turpentine,  C20H'6.     Its  yellow  colour  is  due  to  a  little  resin.     A  volatile 
acid  (formic  acid?)  is  also  present  in  very  small  quantity.     In  its  medicinal  qualities  il 
bles  turpentine ;  being  stimulant,  diuretic,  and   diaphoretic.     It   has   been  used  externally  as  a 
discutient  in  rheumatism,  swellings  of  the  joints,  cold  tumours,  paralytic  disorders,  &c.    It  isan 
excellent  solvent  for  caoutchouc. 


145.  NECTANDRA  RODIiEI,  Schomburgk  — THE  BIBIRU 
OR  GREENHEART  TREE. 

Sex.  Syst.  Dodecandria,  Monogynia. 
(Cortex.) 

History. — In  17G9,  Bancroft2  noticed  the  valuable  qualities  of  the  wood  of  this 
tree,  which  he  called  the  Greenheart  or  Sipeira.  In  1834,  Dr.  Roder3  discovered 
that  the  bark  was  a  good  substitute  for  cinchona,  and  that  both  it  and  the  fruit 
contained  an  alkaloid,  which  he  used  with  great  success  in  intermittents :  he  terms 
the  tree  the  Bebeeru,  and  the  alkaloid  Bebeerine.  In  1843,4  Dr.  Douglas  Maclagan 
published  an  account  of  the  chemical  and  therapeutical  properties  of  the  bark,  and 
confirmed  the  discoveries  of  Dr.  Roder.  The  following  year  a  full  botanical  de- 
scription of  the  tree,  which  he  terms  Bibiru,  or  Sipiri,  was  drawn  up  by  Sir  Ro- 
bert Schomburgk,  aided  by  Mr.  Bentham.5 

Botany.  Gen.  Char. — Flowers  hermaphrodite.  Calyx  6-parted,  rotate ;  seg- 
ments deciduous,  the  3  outer  rather  the  broadest.  Stamens  12,  in  4  series;  the 
9  outer  fertile,  the  3  inner  sterile ;  glands  in  pairs,  globose,  sessile,  at  the  base 
of  the  3  inner  fertile  stamens;  the  anthers  in  the  first  and  second  series  turned 
inwards,  those  of  the  third  series  turned  outwards,  all  ovate,  nearly  sessile  with  4 
cells  arranged  in  a  curve,  and  distinct  from  the  tip  of  the  anther,  with  as  many 
ascending  dehiscing  valves ;  sterile  stamens  either  tooth-shaped  and  biglandular  at 
the  base,  or  glandless,  and  then  with  a  small  ovule  head.  Ovary  1-celled,  with  1 
ovule  in  each  cell.  Style  very  short ;  stigma  short  and  truncated.  Berry  1-sceded, 
more  or  less  immersed  in  the  tube  of  the  calyx  changed  into  a  truncated  cup. — 
Trees  of  tropical  America,  with  alternate,  feather-veined  leaves,  and  panicled  or 
corymbose,  axillary,  lax,  ample  flowers  (Endlicher). 

Sp.  Char. — Leaves  nearly  opposite,  oblong-elliptical,  shortly  acuminate,  coria- 
ceous, smooth,  shining,  and  obscurely  netted  on  the  upper  side;  panielcs  few-flowered, 

1  Murray,  Apparatus  Medicam.  vol.  iv.  p.  533. 

2  Natural  History  of Guiana,  1769. 

2  See  the  circular  issued  by  Dr.  Roder,  and  dated  November  22,  1834;   also,  Sir  Andrew  Halliday'i 
notice  of  Dr.  Roder's  discoveries,  in  the  Edinb.  Med.  and  Surg.  Journal,  vol.  xliv.  Oct.  Ib35. 
*  Transartions  of  the  Royal  Society  of  Edinburgh,  vol.  xv.  p.  423,  1613. 
'  Hooker's  London  Journal  of  Botany,  December,  1844,  p.  624. 
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axillary,  much  shorter  than  the  leaves,  finely  downy ;  anthers  all  thick  oblong, 
without  glands  (Bentham). 

A  large  forest  tree,  of  CO  or  more  feet  high,  with  a  trunk  frequently  above  50 
feet  high,  undivided  by  branches  till  near  the  top,  and  covered  by  an  ash-gray 
smooth  bark.  Leaves  5  or  G  inches  long,  and  2  or  3  inches  broad.  Flowers  yel- 
lowish-white. Berry  somewhat  obovate,  globular,  slightly  compressed,  the  longer 
extension  7  J  inches  in  circumference,  the  less  about  6  J  inches  :  the  pericarp  gray- 
ish-brown, speckled  with  whitish  dots,  hard,  very  brittle,  and  about  a  line  thick. 
Seed  1  in  each  fruit',  about  the  size  and  shape  of  a  walnut,  and  containing  2  large 
plano-convex  cotyledons. 

Hab — British  Guiana:  on  rocky  hill-sides  on  the  borders  of  rivers  (the  Esse- 
qnibo,  Cuyuni,  Demerara,  Pomeroon,  Berbice,  &c). — The  timber  is  used  for  ship- 
building, under  the  name  of  Greeniieart. 

DESCRIPTION. — Bibiru  or  leeberu  bark  (cortex  bibiru),  is  derived  from  the 
trunk.  It  consists  of  large,  flat,  heavy  pieces,  from  1  to  2  feet  long,  from  2  to  6 
inches  broad,  and  about  3  or  4  lines  thick.  It  is  covered  externally  with  a  brittle 
grayish-brown  epidermis.  Internally,  its  colour  is  dark  cinnamon-brown.  The 
fracture  is  rough  and  somewhat  fibrous.  The  taste  is  strong,  persistent,  bitter,  with 
considerable  astringency,  but  with  aroma,  pungency,  or  acridity. 

The  fruit  (fruetus  bibiru)  commonly  called  a  nut,  has,  been  described  above. 
The  seeds  (semina  bibiru)  yield  starch,  which  is  used  as  food  by  the  Indians.  A 
section  of  the  cotyledons,  when  moist  and  fresh,  was  pale  yellow,  and  became  brown 
by  exposure  to  the  air.     The  juice  had  an  acid  reaction,  and  was  intensely  bitter. 

Composition. — The  bark  and  seeds  have  been  analyzed  by  Dr.  Maclagan,  and 
his  results  are  as  follows  : — 

Bark.  Seeds 

(much  dried  by  keeping). 

Alkalies  [bibirina  and  sipirina]  (not  quite  pure)   .  .  .      2.56 2  20 

Tannin  and  resinous  matter    2.53 4.04 

Soluble  matter  (gum,  sugar,  and  salts) 4.34     9.40 

Starch —       53  51 

Fibre  and  vegetable  albumen    62.92    11.24 

Ashes  (chiefly  calcareous)     7.13     0.31 

Water 14.07 18.13 

Loss 6  45     1.17 

Total 100.00     100.00 

1.  Bibihisa;  Beeburina;  Biberine ;  Bebeerine,  C33H2oN06. — Obtained  by  decomposing  com- 
mercial sulphate  of  bibirina  by  ammonia;  tlie  precipitate  is  wasbed  with  cold  water,  triturated 
while  still  moist  with  moist  hydrated  oxide  of  lead,  and  the  magma  dried  on  a  water-bath,  and 
exhausted  by  rectified  spirit.  In  this  way  is  obtained  an  alcoholic  solution  of  bibirina  and  sipi- 
rina, while  the  oxide  of  lead,  tannin,  and  other  impurities  are  left  behind.  The  alcohol  is  to 
be  distilled  off,  and  the  resinous-looking  residue  treated  with  pure  ether,  which  dissolves  the 
bibirina,  but  leaves  behind  the  sipirina. 

Bibirina  is  unorystallizable.  When  obtained  by  evaporation  from  its  ethereal  solution,  it  is  a 
yellow,  amorphous,  resinous-looking  substance;  but  in  the  form  of  powder  it  is  white.  It  is 
very  soluble  in  alcohol,  less  so  in  ether,  and  very  sparingly  in  water.  Its  alcoholic  solution 
\t  an  alkali  on  reddened  litmus  paper.  It  dissolves  in  acids,  and  neutralizes  them,  form- 
ing amorphous  yellow  salt.--.  Colourless  or  crystallized  salts  have  not  yet  been  procured.  Ac- 
cording to  .Maclagan  and  Tilley,1  its  composition  is  identical  with  morphia.  Winckler2  says, 
thai  bibirina  resembles  in  many  respects  paracine,  but  differs  from  the  latter  in  the  circum- 
stance of  its  hydrate  being  gelatinous. 

2.  Sii'iiuna;  Sipterina;  Sipvine;  Sipecrine.— This  substance,  which  Dr.  Maclagan  at  first 
thought  to  be  a  second  alkaloid,  he  now  regards  as  a  product  of  the  oxidation  of  bibirine. 

3.  BiBlRIC  AciDj  Btbaric  Acid.—h  white,  crystalline,  deliquescent,  volatile  acid  obtained 
from  the  seeds. 

i  turn.—  I  am  indebted  to  Dr.  Maclagan  for  some  of  the  starch  obtained  from  the  seeds 
plant     It   is  grayish-white,  and  almost  tasteless.     When  examined  by  the  microscope, 

"'-!'' I  tooonsisl    of  particles  which  are  .somewhat  smaller   than    those  of  cassava   starch' 

but  in  their  external  form  quite  agree  with  the  latter.     Schomburgk  states  that  the  Indians  are 


1  Pharmaceutical  Journal,  vol.  v.  p.  228.  1845. 

■  Ibid,  vol.vi.  p.  103,  1847;  also,  Duchner's  Repert.  2ter  Reihe,  Bd.  xlvi.  p.  231,  1616. 
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obliged  to  live  for  months  on  it      It  is  prepared  by  grating  tbe  seeds  and    immersing  iliem  jn 
water.     Repeated  washing  he  found  did  not  deprive  the  starch  of  its  bitterness.      The 
mixed  with  decayed  wood,  chiefly  of  the  Walaba  tree  (Eperna  falcala),  is  baked  in: 
Winckler  has  discovered  starch  in  the  bark  as  well  as  in  the  seeds. 

5.  Taxxin. — This  agrees  very  much  with  that  found  in  the  cinchona  bark;  and,  like  (be 
latter,  it  yields  a  green  colour  with  the  salts  of  iron. 

Physiological  Effects. — Bibiru  bark  appears  to  possess  the  tonic,  antiperiodic 
febrifuge,  and  astringent  properties  of  cinchona  barks.  Like  the  latter,  its  bitter 
tonic,  and  antiperiodic  powers  reside  in  a  vegetable  alkaloid  ;  and  its  astringent 
property  in  that  kind  of  tannic  acid  which  strikes  a  green  colour  with  the  salts  of 
iron. 

Sufficient  experience  has  not  yet  been  obtained  with  bibiru  bark  and  its  alkaloid 
(bil/irine),  to  enable  us  to  form  an  accurate  opinion  of  their  therapeutical  power  in 
comparison  with  cinchona  bark  and  quinia.  In  some  cases,  bibirina  has  appeared 
to  produce  its  peptic  and  tonic  effects  with  less  tendency  to  cause  beadache,  giddi- 
ness, ringing  in  the  ears,  and  feverishness,  than  quinia;  and  it  can  in  consequence 
be  administered  to  some  patients  with  whom  quinia  disagrees.  On  the  other  hand 
it  appears  inferior  to  the  latter  in  febrifuge  and  antiperiodic  power. 

Uses. — Bibiru  bark  and  bibirina  (in  the  form  of  sulphate)  have  been  used  as  a 
peptic  in  anorexia  and  dyspepsia;  as  a  general  tonic  in  debility,  protracted  phthisis, 
and  strumous  affections;  as  a  febrifuge  in  intermittent  and  remittent  diseases;  and 
as  an  antiperiodic  in  periodical  headache  and  intermittent  neuralgias.1 

BIBIRILE  SUBSULPMS;  Bebeerinx  Sulphas;  Sub-sulphate  of  Bibirku;  Sul- 
phate of  Bebeerine. — The  process  for  obtaining  this  is  essentially  the  same  as  that  of 
the  Edinburgh  Pharmacopoeia  for  sulphate  of  quinia.  The  bark  is  first  boiled  with 
a  solution  of  carbonate  of  soda  to  remove  the  tannin  and  colouring  matter;  it  is 
boiled  with  water  acidulated  with  sulphuric  acid,  by  which  sulphate  of  bibirine  is 
obtained  in  solution.  To  the  strained  liquor  carbonate  of  soda  is  added,  and  the 
impure  bases  thus  thrown  down  washed,  dissolved,  and  neutralized  with  sulphuric 
acid,  and  the  solution  decolorized  by  animal  charcoal,  concentrated,  filtered,  and 
finally  evaporated  in  flat  open  vessels;  excess  of  acid  being  avoided  in  order  to  pre- 
vent charring  on  evaporation. 

There  are  two  compounds  of  sulphuric  acid  and  bibirina — the  sulphate  (BiSO3) 
and  the  sub-sulphate  (Bi2S03) :  the  latter  is  the  commercial  salt  which  has  been 
prepared  for  medicinal  use  by  Mr.  Macfarlane,  of  Edinburgh  : — 

Maclagan  Macfarlane's 

(Trans.  Royal  Soc.  Edinb.)  basic  commercial  sulphate. 

Bibirina 86.39     90.83 

Sulphuric  acid 13.61     9.17 


Neutral  sulphate  of  bibirina  .  .  .  100.00        Sub-sulphate  of  bibirina  .  .  100.00 

The  sub-sulphate  of  bibirina  (Macfarlane's  basic  commercial  sulphate  of  bebeerine) 
is  not  absolutely  pure.  It  contains  sub-sulphate  of  sipirina,  sulphate  of  lime,  and 
colouring  matter.  It  occurs  in  brownish-yellow,  thin,  glittering  scales,  which  form 
a  yellow  powder,  and  by  incineration  leave  a  mere  trace  of  ash  only.  It'  has  a 
very  persistent  bitter  taste.  It  is  soluble  in  alcohol.  It  is  slightly  soluble  in  cold 
water,  with  which  it  yields  a  turbid  solution,  partly  from  the  excess  of  base,  partly 
from  the  decomposing  tendency  of  the  sipirina.  Its  solution  in  water  is  rendered 
more  complete  by  a  few  drops  of  sulphuric  acid. 

Its  effects  and  uses  have  already  been  alluded  to. 

It  may  be  administered  in  doses  of  from  one  to  three  grains  as  a  tonic,  and  from 

1  For  farther  information  respecting  the  therapeutical  value  of  bibiru  bark  and  bibirina,  the  reader  i» 
referred  to  Dr.  Maclagan's  papers  on  this  subject,  in  the  Trans,  of  the  Royal  Society  of  Edinburgh,?™. 
xv.  1843;  Cormack's  Lond.  and  Edinb.  Monthly  Journal  of  Medical  Science,  for  August  1S43 ;  and  the 
Edin'i.  Med.  awl  Surg.  Journal,  No.  163.  In  these  papers  will  be  found  the  observations  not  only  of  !»■ 
Maclagan,  but  also  of  Drs.  Rodie  and  Watt,  of  Demerara,  Drs.  Bennett  and  Simpson  of  Edinburgh,  and  oi 
several  army  medical  officers  serving  in  the  East  Indies. 
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five  to  twenty  grains  as  a  febrifuge.  In  substance,  it  is  given  in  the  form  of  pill  made 
with  conserve  of  roses;  and  in  solution,  with  dilute  sulphuric  acid.  The  follow- 
ing is  given  as  a  convenient  form  for  its  exhibition  as  a  tonic  :  Sub-sulphate  of 
bibirine  3ss;  diluted  sulphuric  acid  tr^xxv;  syrup  |j;  tincture  of  orange-peel 
|j ;  water  ^iv.     Dose,  one  tablespoonful  three  times  a  day. 

It  has  been  recommended  as  an  economical  substitute  for  quinia ;  its  price  being 
about  Gs.  per  oz. ;  while  disulpbate  of  quinia  has  been  lately  more  than  double  that 
price. 

Order  XXXVI.  MYRISTICACE^,  Lindley.— NUTMEGS. 

Mytustick.h,  R.  Broum. 

Charactehs. — Flowers  completely  unisexual.  Calyx  trifid,  rarely  quad ri fid;  with  vulvular 
estivation.  Males: — Filaments  either  separate,  or  completely  united  in  a  cylinder.  Jlnthers  3 
to  12,  2-celle.d,  turned  outwards,  and  bursting  longitudinally;  either  connate  or  distinct. 
Fmakl : — Calyx  deciduous.  Ovary  superior,  sessile,  with  a  single  erect  ovule  ;  style  very  short ; 
stigma  somewhat  lobed.  Fruit  baccate,  dehiscent,  2-valved.  Seed  nut-like;  albumen  ruminate. 
between  fatty  and  fleshy;  embryo  small;  cotyledons  foliaceous;  radicle  inferior;  plumule  con- 
spicuous.— Tropical  trees,  often  yielding  a  red  juice.  Leaves  alternate,  without  stipules,  not 
dotted,  quite  entire,  stalked,  coriaceous;  usually,  when  full  grown, covered  beneath  with  a  close 
down.  Inflorescence  axillary  or  terminal,  in  racemes,  glomerules,  or  panacles  ;  the  flmvers  often 
each  with  one  short  cucullate  bract.  Calyx  coriaceous,  mostly  downy  outside,  with  the  hairs 
pometimes  stellate,  smooth  in  the  inside  (Lindley,  from  R.  Brown,  chiefly). 

I'ropkiitikb. — The  bark  and  pericarp  contain  an  acrid  juice.  The  seed  (?)  and  arilloid 
abound  in  an  aromatic  volatile  oil,  which  is  mixed  with  a  fixed  oil. 

146.  MYRISTICA  FRAGRANS,  Houtt.— THE  TRUE  NUTMEG 

TREE. 

Sex.  Syst.  Dioccia,  Monadelphia. 

Semen  putamine  nudatum;  oleum  esemine  expressum,  concretum  L. — Kernel  of  the  fruit;  volatile  oil 

from  the  kernel ;  concrete  expressed  oil  from  the  kernel,  E. — The  kernel  of  the  fruit,  D.) 

Synonymks. — Myristica  /mgrans,  Houttuyn,  Nat.  Hist.  (1774),  vol.  ii.  part 
iii.  p.  383  ;  Blume,  Rumphia,  1. 180, 1835. — M.  officinalis,  Linn.  (1781)  ;  Hooker, 
Bot.  Mag.  vol.  i.  N.  S.  tab.  2756  and  2757.— i/.  moschata,  Thunberg  (1782)  — 
.1/.  aromatica,  Lamarck  (1788). 

History. — Both  nutmegs  and  mace1  were  unknown  to  the  ancient  Greeks  and 
Romans ;  unless,  indeed,  the  nutmeg  be  the  aromatic  Arabian  fruit  used  in  unguents, 
and  which  Theophrastus2  calls  xci^axoi/.  Pliny3  says  that  the  cinnamum  quod  coma- 
rum  appellant  is  the  expressed  juice  of  a  nut  produced  in  Syria.  Does  he  refer  to 
flic  expressed  oil  of  nutmeg,  as  some  have  suggested?  Both  mace  and  nutmegs  are 
referred  to  by  Avicenna.4 

The  modern  Greek  names  for  the  nutmeg  and  mace  are  respectively  pooxoxapva 
and  fiooxofidxip. 

BOTANY.  Gen.  Char. — Anthers  united  throughout  their  whole  length  into  a 
cylindrical  column.  Stigma  emarginate,  somewhat  2-lobed.  Cotyledons  folded 
(Blame). 

Sp.  Char. — Leaves  oblong,  subacute  at  the  base,  smooth.  Peduncles  axillary, 
!■  u  (lowered.     Calyx  urceolate.     Fruit  nodding,  obovoid,  globose,  smooth  (Blume). 

A  tree  from  20  to  25  feet  high,  similar  in  appearance  to  a  pear  tree.  Bark  dark 
grayish-green,  smooth,  with  a  yellowish  juice.  Leaves  aromatic.  Racemes  axil- 
lary. Peduncle*  and  pedicels  glabrous,  the  latter  with  a  quickly  deciduous  ovate 
bract  at  its  summit,  often  pressed  close  to  the  flower.  Floicers  usually  dioecious, 
Bometimes  monoecious.     Male*  : — 3  to  5  on  a  peduncle  ;  calyx  fleshy,  pale  yellow, 

■  Tli«-  y.,*>:  of  Dioscorides  (lib.  i.  cap.  110  ,  the  macir  of  Pliny  (lib.  xii.  cap.  10),  was  an  astringent 
Imrk,  and  not,  as  some  have  supposed,  our  mace. 

-•.  lib.  ix.  cap.  7.     Frans(Syn.  Plant.  Fl. classical,  p.  135, 1835)  considers  xduAKiv  to  be  our 
nutmeg. 

lib.  Xii   cap.  63,  ed.  Valp.  «  Lib.  ii.  tract,  ii.  cap.  436  and  503. 
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with  a  reddish  pubescence.  Females: — scarcely  different  from  the  males,  except 
that  the  pedicel  is  frequently  solitary.  Fruit  pyriforni,  smooth  externally,  about 
the  size  of  a  peach,  marked  by  a  longitudinal  groove.  Pericarp  fleshy,  dehiscing 
by  two  nearly  equal  longitudinal  valves.  AriUode1  (false  aril),  commonly 
Mace,  large,  fleshy,  branching,  scarlet ;  when  dry,  yellow,  brittle,  and  somewhat 
horny.  Seed  (nutmeg  in  the  shell,  offie.)  within  the  arilloid,  oval  or  ovate  •  its 
outer  coat  (testa,  tunica  externica,  or  shell)  is  dark  brown,  hard,  glossy ;  its  inner 
coat  (endopleura  sen  tunica  interna)  closely  invests  the  seed,  and  dips  down  into 
the  substance  of  the  albumen,  giving  it  a  marbled  or  ruminated  appearance.  The 
nucleus  or  nw£(the  round  or  true  nutmeg  of  the  shops)  consists  chiefly  of  the  olea- 
ginous albumen;  the  so-called  veins  of  which  are  processes  of  the  endopleura 
which  have  a  reddish-brown  colour,  and  abound  in  oil ;  the  embryo  is  at  the  base  of 
the  seed ;  radicle  inferior,  hemispherical ;  cotyledons  2,  large,  flat,  foliaceous,  fan- 
shaped  ;  plumule  2-lobed. 

Hab. — Molucca  Islands,  especially  the  group  called  the  Banda  or  Nutmeg  Isles.1 
Cultivated  in  Java,  Sumatra,  Penang  (Prince  of  Wales  Island),  Singapore,  l>en<'al 
Bourbon  Islands,  Madagascar,  and  some  parts  of  the  West  Indies. 

Myiiistica  FiTri,  Houtt,  Blume;  M.  tomentosa.j  Thunberg;  M.  dactybidet,  Gaertn.  (the 
synonymes  excluded);  Nux  moschata  fructu  oblongo,  C.  Bauh.;  Nux  myristica  mas,  Clusins  —  A 
native  of  the  Banda  Isles. —  Fruit  elongated,  ellipsoidal,  rusty,  tomentose.  Sepd  elongated, 
ellipsoidal,  covered  by  a  membranaceo  fleshy,  orange  coloured,  insipid  arilloid  (mace);  outer 
coat  (testa)  dark  brown,  hard;  nucleus  acerb,  slightly  aromatic,  grayish  ash-coloured,  cylindrical, 
ellipsoidal,  rugous,  marked   by  a  furrow. — Yields  the  long  nutmeg  of  the  shops. 

Colonel  Sykes3  says,  that  M.  ductyloides  is  frequently  imposed  upon  the  ignorant  for  the  real 
nutmeg. 

Closely  allied  to  this  is  the  M.  malabahica,  Lam., or  Malabar  Nutmeg ;  it  is  the  Panam-pdka 
of  Rheede  (Hist.  Malab.  part  iv.  tab.  5),  The  latter  authority  says  that  the  nucleus  resembles 
the  date  in  size  and  figure.  Unlike  the  male  or  long  nutmeg,  it  has  scarcely  any  flavour  or 
odour.  Rheede  adds,  that  "the  Turkish  and  Jewish  merchants  mix  these  nutmegs  with  tlie 
true  long  ones,  and  the  mace  with  good  mace,  selling  them  together.  They  also  extract  from 
these  inferior  articles  an  oil,  with  which  they  adulterate  that  of  a  more  genuine  quality.''1  The 
Malabar  nutmeg,  according  to  Rheede,  differs  from  the  long  nutmegs  in  size,  hardness,  and 
especially  in  flavour. 

Curing. — In  the  Banda  Isles  there  are  three  harvests  annually ;  namely,  the 
principal  one  in  July  or  August,  the  second  in  November,  and  the  third  in  March 
or  April.  The  ripe  fruit  is  gathered  by  means  of  a  barb  attached  to  a  long  stick; 
the  mace  separated  from  the  nut,  and  both  separately  cured. 

Mace  is  prepared  for  the  market  by  drying  it  for  some  days  in  the  sun.  Some 
flatten  it  by  the  hands  in  single  layers ;  others  cut  off  the  heels,  and  dry  the  mace 
in  double  blades.4  In  rainy  weather,  artificial  heat  is  employed  for  drying  it.  At 
first,  the  mace  is  crimson  or  blood-red,  but  after  a  few  months  acquires  the  golden 
colour  preferred  by  the  dealers.5  The  Dutch  sprinkle  the  mace  with  salt  water 
prior  to  packing  it  in  the  sacks  called  sokkol.6 

*  The  laciniate  envelope  of  the  nutmeg,  usually  called  the  aril,  and  which  constitutes  the  Bub«tance 
eallecf%nace.  is  said  by  M.  Planchon  to  be  nothing  but  an  expansion  of  the  exostorae,  and,  therctorc,  un 
arillode  or  false  aril. 

a  The  Dutch  endeavoured  to  confine  the  growth  of  the  nutmeg  to  three  of  the  Banda  Isles  ;  viz. 
or  Banda  proper,  Banda-Ncira,  and  Way  (Pulo  Ay) ;  but  their  attempts  were  partly  frustrated  by  a  pigeim, 
called  the  nutmeg  bird  or  nut-eater  (a  species  of  Carpophaga<,  which,  extracting  the  nutmeg  from  its  pulpy 
pericarp,  digests  the  mace,  but  voids  the  nutmeg  in  its  shell,  which,  falling  in  a  suitable  situation,  readily 
germinates.  Young  plants  thus  obtained  are  used  for  transplanting  into  the  nutmeg  parks.  Burin?  the 
time  that  the  English  had  possession  of  the  Molucca  Islands  (namely,  from  1700  to  l~(r2;  and,  again,  from 
1810  to  1814),  they  exported  plants  to  Bencoolen  in  Sumatra,  to  Penang,  India,  and  other  places.  In  1811 
the  nutmeg  tree  was  sent  from  Bencoolen  to  Sumatra,  where  it  is  now  largely  cultivated.  (For  a  sketet 
of  the  culture  and  trade  in  nutmegs,  and  of  the  monopolizing  policy  of  the  Dutch,  the  reader  is  ^'(!'":' 
to  Crawford's  History  of  the  Indian  Archipelago,  vol.  i.  p.  505;  vol.  ii.  p.  437;  vol.  iii.  p.  406.)  To  keep 
up  the  price  of  this  spice,  the.  Dutch  used  to  burn  nutmegs  when  the  crops  were  superabundant !  (■ ce 
Hooker's  Bot.  Mag.  vol.  i.  N.  S.  i.  1827,  t  2756-2757;  also  Stephenson  and  Churchill's  Med.Bot.  vol.  III. 
pi.  104.) 

3  Madras  Journal  of  Science,  No.  22,  p.  161  (quoted  by  Graham  in  his  Catalogue  of  the  Plants  growing 
in  Bombay  and  its  Vicinity,  1839).  .      „„ 

4  Newbold,  Polit.  and  Statist.  Account  of  the  British  Settlements  in  the  Straits  of  Malacca,  vol.  1-  IWJj 

5  Oxley,  Some  Account  of  the  Nutmeg  and  itsCultivation^in  the  Journal  of  the  Indian  Archipelago  ""a 
Eastern  Asia.  October  1848,  p.  611,  Singapore.  .  . 

6  C.  B.  Valentini,  India  Literatce,  Epist.  xxv.,  contained  in  M.  B.  Valentini's  Historia  SumplM** 
reform.  1716. 
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Nutmegs  require  more  care  in  curing,  on  account  of  their  liability  to  the  attacks 
of  an  inject  (the  nutmeg  insect).  It  is  necessary  to  have  them  well  and  carefully 
dried  in  their  shells,  as  in  this  state  they  are  secure  from  the  attack  of  this  insect.1 
In  order  to  effect  this  they  are  placed  on  hurdles  or  gratings,  and  smoke-dried  for 
about  two  months  by  a  slow  wood-fire,  at  a  heat  not  exceeding  140°F.  (In  the 
Banda  Isles  they  are  first  sun-dried  for  a  few  days.)  When  thoroughly  dried,  tho 
nuts  rattle  in  the  shells,  which  are  then  cracked  with  wooden  mallets,  and  the 
worm-eaten  and  shrivelled  nuts  thrown  out. 

To  prevent  the  attacks  of  the  insect  the  nuts  are  frequently  limed.  For  the 
English  market,  however,  the  brown  or  unlined  nutmegs  are  preferred.  The  Dutch 
lime  them  by  dipping  them  in  a  thick  mixture  of  lime  and  water;  but  this  pro- 
considered  to  injure  their  flavour.  Others  lime  them  by  rubbing  them 
with  recently  prepared,  well-sifted  lime.  This  process  is  sometimes  practised  in 
London. 

After  being  garbled,  the  nutmegs  are  packed  for  transportation  in  tight  casks, 
the  insides  of  which  have  been  smoked  and  covered  with  a  coating  of  fresh  water 
and  lime.     Newbold  says  the  unlimed  nutmegs  are  mixed  with  cloves. 

The  dried  produce  of  a  nutmeg  tree  consists  of  nutmeg,  mace,  and  shell,  in  the 
following  proportions  :  In  15  parts  of  the  whole  produce  there  are  2  parts  of  mace, 
5  of  shell,  and  8  of  nutmegs.  Hence,  although  nutmegs  in  the  shell  may  keep 
better  than  the  clean  or  shelled  nutmegs,  yet  the  heavy  allowance  required  for  the 
shell  (viz.  about  one-third)  is  a  serious  objection  to  their  preservation  in  this  form. 

Description.  1.  Of  Nutmegs  (Nuces  moschafse). — In 
commerce,  two  kinds  of  nutmegs  are  met  with;  one  called  Fi<*.  299. 

the  true  or  round,  the  other  the  long  or  wild. 

a.  True  or  Round  Nutmeg ;  the  female  nutmeg  •  nux 
myristica  feemina,  Clusius;  nux  moschata  fructu  rotundo, 
('.  Kauh. — This -sort  is  the  produce  of  Myristica  fragrans. 
It  is  about  an  inch  in  length.  Its  shape  is  roundish  or 
elliptical,  like  that  of  the  French  olive.  Externally,  it  is 
marked  with  reticular  furrows.  The  colour  of  the  unlimed 
or  Lrou-n  nutmegs  is  ashy  brown ;  that  of  limed  nutmegs  is 
brown  on  the  projecting  parts,  and  white  (from  the  pres- 
ence of  lime)  in  the  depressions.  Internally,  nutmegs  are 
pale  reddish-gray,  with  red  veins.  The  odour  is  strong, 
but  pleasant,  peculiar,  and  aromatic.  The  taste  is  agreeable 
and  aromatic. 

Occasionally,  the  round  nutmeg  is  imported  in  the  shell.  Tnte  or  Round  Nulmeff 
This  is  dark  and  shiny.  surrounded  by  its  mace. 

A  very  small  nutmeg,  not  larger  than  a  pea,  has  been     (Fr°VrveTweT  pre' 
described  under  the  name  of  the  royal  nutmeg  (riux  mos- 
chata  regia). 

In  the  Loudon  Market,  the  following  are  the  sorts  of  round  nutmegs  distinguished  by  the 
dealers : — 

1.  Penang  nutmegs.— These  are  unlimed  or  brown  nutmegs,  and  fetch  the  highest  price.  They 
■  ii"  sometimes  limed  here  lor  exportation,  as  on  the  continent  the  limed  sort  is  preferred.  Ac- 
cording to  Newbold,  the  average  amount  annually  raised  at  Penang  is  400  piculs  (of  133A  lbs 
each). 

Dutch  or  Batatrian  nutmegs.— These  are  limed  nutmegs.     In  London,  they  scarcely  fetch  so 
high  a  price  as  the  Penang  sort 

3.— Singapore  nutmegs  —These  are  a  rougher,  unlimed,  narrow  sort,  of  somewhat  less  value 

than  the  Dntch  kind.     According  to   Mr.  Oxley,  4,085,361  nutmegs  were  produced  at  Sin<m- 

ibout  258   piculs  (of  133$  lbs.  each);    but  the  greater  number  of  the  trees 

had  DO)  come  into  full   bearing,  and   it  was  estimated  that  the  amount  would,  in  1849  be  5U0 


1  Crawford,  Hist,  of  the  Ind.  Archip. 
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Fig.  300.  0.  Long  or  Wild  Nutmegs;1  the  male  nutmeg  ;  nux  mm*. 

tica  mas,  Clusius;  nnx  moschata  fructu  oblongo,  C.  Bauhin.— 
This  is  the  produce  of  Myristica  fatua.  It  is  met  with  in  cum,. 
merce  in  three  forms :  in  the  shelled  or  clean  state  (A 
wild  nutmegs),  contained  within  the  shell  (long  or  wild  nut- 
megs in  the  shell),  and  with  mace  dried  around  them  {lonq  or 
wild  nutmegs  covered  with  mace). 

The  long  or  wild  nutmeg  in  the  shell  in  shape  is  oblon* 
like  that  of  the  date;  its  length  about  an  inch  and  a  half 
The  shell  is  bony,  somewhat  brittle,  externally  shiny  ami 
brown,  internally  dull,  grayish-white.  The  contained  set 
paler  coloured  and  less  aromatic  than  in  the  preceding 
Some  specimens  are  almost  insipid.  Are  these  the  Malabar 
wild  nutmegs  before  referred  to  (see  ante,  p.  412)?  The 
mace  which  is  sometimes  found  in  the  long  nutmeg  is  insipid. 

2.  Of  Mace  (Macis). — Two  kinds  of  mace  are  found  in 
commerce;  one  called  true  or  genuine,  the  other  wild  or 

a.    True  or  genuine  mace. — This  is  the  produce  of  the  round 

or  true  nutmeg.     It  occurs  in  single  or  double  blades,  flat, 

irregularly  slit,  smooth,  slightly  flexible  or  brittle  membrane, 

of  a  pale  cinnamon-yellow  or  golden-yellow  colour,  and 'an 

odour  and  taste  analogous  to  those  of  nutmegs.     Although  the  natural  colour  of 

mace  is  red,  yet  red-coloured  mace  is  looked  on  suspiciously. 

The  London  dealers  distinguish  three  sorts  of  genuine  mace  : — 

1.  Penang  mace. — This  fetches  the  highest  price.  It  is  flaky  and  spread.  The  annual  quan- 
tity produced  in  Penang  is  about  130  piculs  (of  133 J  lbs.  each). 

2.  Dutch  or  Batavian  mace. — This  is  a  fleshy  sort;  it  scarcely  fetches  so  high  a  price  as  the 
Penang  sort. 

3.  Singapore  mace.— This  is  a  somewhat  inferior  kind. 

fi.  Wild  or  false  mace. — This  is  a  dark  red  mace,  the  produce  of  the  long  or 
wild  nutmeg,  and  is  also  devoid  of  aromatic  flavour. 

Composition.— Nutmegs  were  analyzed  in  1823  by  Bonastre.2  In  1824,  an 
analysis  of  mace  was  made  by  N.  E.  Henry.3 


Long  or  Wild  Nutmeg, 
surrounded  by  its  mace. 

(From  a  dry  commercial 
specimen.) 


Nutmeg. 
Bonastre' s  Analysis. 

Volatile  oil 6.0 

Liquid  fat 7.6 

Solid  fat 24.0 

Acid  (?) 0.8 

Starch     2.4 

Gum    1.3 

Ligneous  fibre 54.0 

Loss     4.0 

Nutmeg 100.0 


Mack. 

N.  E.  Henry's  Analysis. 
Volatile  oil. 

Red  fat  oil  soluble  in  alcohol. 
Yellow  fat  oil  insoluble  in  alcohol. 
Alcoholic  extractive. 
Amidin. 
Ligneous  fibre  with  lime. 


Mace. 


The  volatile  oils  and  the  futs  will  be  noticed  hereafter,  as  they  are  employed  in  medicine. 
The  starch  occurs  in  small  compound  grains. 

Chemical  Characteristics. — The  presence  of  starch  in  both  nutmegs  .ami 
mace  may  be  detected  by  a  solution  of  iodine,  which  gives  them  a  blue  tint  [ioduk 
of  starch).  Both  of  these  substances  yield,  by  distillation  with  water,  a  volotik 
oil,  characterized  by  its  peculiar  odour;  and  both  yield,  by  expression,  a  ju ed 
butyraceous  oil. 

Physiological  Effects. — The  activity  of  both  nutmegs  and  mace  depends  on 
the  volatile  oil  which  they  contain.  Swallowed  in  moderate  quantities,  they  pro- 
duce the  before-described  effects  of  the  spices  (see  vol.  i.  p.  250).     In  large  doses 

1  Sir  J.  E.  Smith  (Rees's  Cyclopadia)  says  that  in  1797  they  were  received  from  Banda  under  the  name  of 
New  Guinea  nutmegs.  A  specimen  of  the  fruit  and  leaves,  preserved  in  spirit  in  the  Banksian  collection, 
is  marked  the  long  nutmeg  from  Sumatra. 

*  Journ.  de  Pharm.  t.  ix.  p.  281,  1823.  »  Ibid.  t.  x.  p.  281,  1824. 
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they  prove  narcotic,  and  cause  giddiness,  delirium,  praocordial  anxiety,  sleepiness, 
or  actual  stupor.  Instances  of  this  kind  are  mentioned  by  Bontius,1  Kumphius,3 
Schmid,4  and  Cullen.5  In  the  case  related  by  the  last-mentioned  authority, 
two  drachms  of  powdered  nutmegs  produced  drowsiness,  which  gradually  increased 
to  complete  stupor  and  insensibility.  The  patient  continued  for  several  hours  alter- 
nately delirious  and  sleeping,  but  ultimately  recovered.  Purkinje6  has  confirmed 
these  statements  by  experiments  made  on  himself.  I  am  acquainted  with  a  case  in 
which  the  narcotic  effects  of  a  whole  nutmeg  have  been  several  times  experienced. 

Uses. — The  principal  consumption  of  nutmegs  and  mace  is  for  dietetical  pur- 
poses. They  serve  to  flavour,  and,  by  their  stimulant  properties,  to  assist  the  diges- 
tive process.  Food  highly  seasoned  with  substances  may  prove  these  injurious  in 
cerebral  affections  (apoplexy,  for  example),  on  account  of  their  narcotic  properties. 

Medicinally  they  are  used,  like  other  spices,  as  stimulants,  carminatives,  and 
flavouring  ingredients.  Nutmeg  is  an  important  constituent  in  the  con/ectio  aro- 
matica  (see  p.  393)  so  frequently  employed  as  a  cordial  and  antacid  in  bowel 
complaints.  In  mild  cases  of  diarrhoea,  I  frequently  employ  nutmeg  as  a  substi- 
tute for  opium.  It  may  be  taken  in  warm  brandy  and  water,  unless  the  use  of 
spirit  be  contraindicated. 

Administration. — Either  nutmeg  or  mace  maybe  taken  to  the  extent  of  a 
scruple  or  half  a  drachm,  in  powder  obtained  by  grating ;  or  the  volatile  oil  of 
these  substances  may  be  used  in  doses  of  ny  to  niv. 

1.  OLEUM  MYRISTICjE,  E.  D.  [U.  S.] ;  Oleum  Nucis  Moschatse;  Oleum 
Nucistse  aethereum ;  Essential  Oil  of  Nutmeg ;  Volatile  Oil  of  Nutmeg. — (Pro- 
cured by  submitting  Nutmegs  and  Water  to  distillation.) — The  usual  produce  of 
volatile  oil  in  the  distillations  at  Apothecaries'  Hall,  London,  is  4.5  per  cent. ;  but 
the  oil  is  generally  imported.  It  is  colourless,  or  pale  yellow,  has  the  odour  and 
taste  of  nutmegs,  and  a  viscid  consistence.  By  agitation  with  water  it  separates 
into  two  oils,  one  lighter,  the  other  heavier  than  water.  By  keeping,  it  deposits 
crystals  of  stearoptene  (myristicine),  which  are  fusible  at  212°  F.,  volatile,  soluble 
in  alcohol,  in  ether,  and  in  boiling  water ;  from  the  latter  liquid  myristicine  sepa- 
rates in  a  crystalline  form  as  the  liquid  cools.  According  to  Mulder,  the  stearop- 
tene consists  of  Cl8H1G05.  Volatile  oil  of  nutmegs  is  seldom  employed  medicinally. 
Its  dose  is  "lj  to  "lv,  taken  on  sugar,  or  dissolved  in  spirit. 

2.  OLEUM  MACIDIS ;  Essential  Oil  of  Mace.—  This  is  colourless  or  pale  yellow, 
lighter  than  water,  and  has  the  flavour  and  odour  of  mace.  Its  composition,  effects, 
and  uses  are  similar  to  those  of  nutmegs. 

I,  MYRISTICjE  ADEPS,E.;  Mi/risticce  Oleum,  L.;  Oleum  vel  Balsamum  Nucistse; 
Butter  of  Nutmegs ;  Expressed  or  Concrete  Oil  of  Nutmegs. — In  the  shops,  it  is 
usually  denominated  expressed  oil  of  mace.  It  is  prepared  by  beating  the  nutmegs 
to  a  paste  (which  is  to  be  inclosed  in  a  bag,  and  then  exposed  to  the  vapour  of. 
water),  and  afterwards  expressing  by  heated  plates.  It  is  imported  in  oblong  cakes' 
(covered  by  some  monocotyledonous  leaves,  commonly  called  flag  leaves),  which 
have  the  shape  of  common  bricks,  but  whose  size  is  somewhat  smaller.  Its  colour 
is  orange,  its  consistence  firm,  its  odour  fragrant,  like  that  of  the  seeds  from  which 
it  is  obtained.  In  1804,  it  was  examined  by  Schrader,7  who  found  that  16  parts 
of  concrete  oil,  expressed  by  himself,  consisted  of  1  part  of  volatile  oil,  6  parts  of 
brownish-yellow  fat,  and  9  parts  of  white  fat.  Iu  16  parts  of  the  commercial 
concrete  oil,  he  found  $  volatile  oil,  8  J-  yellow  fat,  and  7  parts  of  white  fat.  The 
volatile  oil  and  yellow  fat  are  soluble  in  both  cold  alcohol  and  cold  ether.  The 
white  fat  (known "by  the  name  of  corpus  pro  balsamis,  or  mater  lalsamorum),  is 

M ■'<■  Tndar.  *  Herb.  Amboyn.  vol.  ii.  p.  21 

-led  by  Murrnv,  Aj>/>.  Mtd.  vol.  vi.  p,  11.5.  «  /4,Vi 

/    vol.  ii   |i    •' 
■  Quoted  by  Wibmer,  Dm  Wirk.  <I.  Arzn>iw   ,\.  Giftc,  Bd.  iii.  S.308. 

rhurli    fur   '..  I'/iuri/iari,  .  |-(i(,  p 
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soluble  in  boiling  alcobol  and  boiling  ether  ;  but  is  insoluble  in  cold  alcohol  and 
ether.  It  has  been  more  recently  examined  by  Dr.  L.  Playfair,1  who  calls  it  myrb 
tine  (formerly  sericine).  By  saponification  it  yields  glycerine  and  myristic  ai 
H-703,  HO).  Playfair  mentions  a  false  butter  of  nutmegs,  composed  of  animal  tat, 
boiled  with  powdered  nutmegs,  and  flavoured  with  sassafras.  The  specimen  may 
be  relied  on  as  pure,  if  it  dissolve  in  four  times  its  weight  of  strong  boiling  alcohol 
Qr  half  that  quantity  of  ether. 

Expressed  oil  of  nutmegs  is  occasionally  employed  externally  in  chronic  rheuma- 
tism and  palsy.     It  is  a  constituent  of  Emplastrum  Picis  (see  ante,  p.  302). 

4.  SPIRITUS  MYRISTICjE,  L.  E.  [U.  S.]  ;  Spirit  of  Nutmeg.— (Nutmegs,  bi 
lijss  [31J.  U.  &].$  Proof  Spirit  [Diluted  Alcohol,  U.  &],  Cong.  j. ;  Water  Qj, 
Mix  them,  then  [with  a  slow  fire,  L.~]  let  a  gallon  distil.) — It  is  frequently  pre- 
pared by  mixing  volatile  oil  of  nutmegs  with  proof  spirit.  It  is  cordial  and  carmi- 
native; and  is  employed  in  doses  of  f 3J  to  f3iv,  as  a  pleasant  addition  to  stimulant, 
narcotic,  or  purgative  draughts. 

5.  ESSENTIA  MYRISTIC^l  MOSCIIATJE,  D. ;  Essence  of  Nutmeg.— (Volatile  Oil  of 

Nutmegs  f^j ;  Stronger   Spirit  f3ix.     Mix  with   agitation,  D.) — Used  as  a  sub- 
stitute for  the  Spirit  of  Nutmeg.     Dose,  a  few  drops  on  a  lump  of  sugar. 


Order  XXXVII.  THYMELACEiE,  Lindl— DAPHNADS. 

Thymele.b,  Jussieu. — Daphxoide.e,  Endl. 

Characters. — Calyx  inferior,  tubular,  coloured;   the   limb  4  cleft,  seldom   5  cleft,  with  an 
imbricated  aestivation.     Corolla  0,  or  sometimes,  scale-like  petals  in  the  orifice  of  the  calyx. 
Stamens  definite,  inserted   in  the  tube  or  its  orifice;  often  8,  sometimes  4,  less  frequently,  S; 
when  equal  in  number  to  the  segments  of  the  calyx,  or  fewer,  opposite  to  them;  anthem 
dehiscing  lengthwise  in  the  middle.     Ovary  composed  of  a  single  carpel,  with  1  solitary  pendu- 
lous anatropal  ovule;  style  1  ;  stigma  undivided.     Fruit  hard,  dry,  and  nut-like,  or  dm. 
Albumen  0,  or  thin   and  fleshy;  embryo  straight;  cotyledons  plano-convex,  sometimes  lobed  and 
crumpled  ;  radicle  short,  superior;  plumule  inconspicuous. — Stem  shrubby,  very  seldom  herbaceous, 
with  tenacious  bark.     Leaves  without  stipules,  alternate  or  opposite,  eniire.     Flowers  ca| 
spiked,  terminal  or  axillary,  occasionally  solitary,  sometimes  unisexual  by  abortion, often  inclosed 
in  an  involucre  (R.  Brown,  with  some  additions). 

Properties. — The  prevailing  property  of  the  plants  of  this  order  is  acridity.  This  depends 
on  a  principle  contained  in  the  bark  and  pericarp.  The  liber  of  many  species  is  remarkably 
tough,  and  is  applied  to  various  useful  purposes;  as  for  making  ropes,  whips,  a  kind  of  cloth, 
&c. — The  Lageita  lintearia  or  the  Lace  Bark  Tree,  which  possesses  the  medicinal  proper- 
ties of  mezereon,  and  has  been  used  in  the  same  cases,2  is  provided  with  a  bark,  which  maybe 
separated  into  20,  30,  or  more  laminae,  which  are  fine  and  white  like  gauze;  and  of  these, 
caps,  ruffles,  and  even  whole  suits  of  ladies'  clothes,  have  been  made.3  Some  few  years  since, 
a  quantity  of  the  stiffened  lagetta  cloth  was  imported  into  Liverpool  under  the  name  of  guana. 

147.  DAPHNE  MEZEREUM,  Zum.-COMMON 
MEZEREON  OR  SPURGE-OLIVE. 

Sex.  Syst.  Octandria,  Monogynia. 
(Radicis  cortex,  L. — Root-bark,  E.  D.) 

History. — Tragus*  is  the  earliest  author  who  mentions  this  plant.5  He  calls  it 
Thymelaea.  The  Mezereon  of  Avicenna,6  and  of  other  Arabian  authors,  is  declared 
by  0.  Bauhin  to  be  Chameieea  tricocca  (now  called  Cueorum  tricoceon),  a  plant  of 
the  order  Euphorbiaceae ;  but  it  is  probably  identical  with  the  ^a^txai'a  of  Diosco- 
rides,  which  is  declared  by  Sibthorpe7  and  Fraas8  to  be  Daphne  dleoides. 

1  Lond.  Ed.  Dub.  Phil.  Mag.  vol.  xviii.  p.  102,  1841 ;  and  Ann.  de  Chim.  et  dt  Phys.  3me  ser.  t.  iii-  P- 
2-23,  1841.  ,„, 

a  Wright's  Med.  Plants  of  Jamaica.  3  Sloane's  Nat.  Hist,  of  Jamaica,  vol.  11.  p.«- 

4  Hist.  Stirpium   1532.  i  Sprengel.  Hist.  Rci  Herb.  Proef.  xi. 

6  Lib.  2ndus,  tract.  2ndus,  cap.  461.  '  Prod.  Fl.  Gracm. 
*  Zynops.  Plant.  Fl.  Classics,  1845. 
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Botany.  Gen.  Char. — Flowers  hermaphrodite.  Calyx  funnel-shaped;  limb 
in  4  segments;  throat  without  scales.  Stamina  8,  inclosed  within  the  tube,  in- 
serted in  2  rows  near  the  throat.  Hypogynous  scales  0.  Ovary  1-celled.  Style 
terminal,  very  short;  stigma  capitate.  Drupe  baccate,  1-seeded,  naked,  with  a 
ctnstaoeous  putamen  or  stone.  Seed  inverted;  albumen  0;  embryo  orthotropal; 
cotyledons  plano-convex  (Endlicher). 

Sp.  Char. — Flowers  naked  on  the  stem,  sessile,  about  3  together.  Leaves  lan- 
ceolate, deciduous  (Smith). 

S/<  in,  bushy,  4  or  5  feet  high,  with  upright,  alternate,  smooth,  tough,  and  pliant 
branches;  leafy  while  young.  Leaves  scattered,  stalked,  lanceolate,  smooth,  2 
inches  long,  appearing  after  the  flowers,  and  soon  accompanied  by  flower-buds  for 
the  next  season.  Flowers  highly,  and  to  many  persons  too  powerfully,  fragrant, 
I  in  little  tufts  on  the  naked  branches,  with  several  brown,  smooth,  ovate 
bracteas  underneath.  Calyx  like  a  corolla  in  texture,  crimson  all  over ;  the  tube, 
externally  hairy.     Berries  scarlet. 

Hab. — Indigenous.  Plentiful  near  Andover.  Flowers  in  March.  Collected 
for  medicinal  purposes  in  Kent  and  Hampshire. 

Var.  flore  albo  has  white  flowers  and  yellow  fruit. 

V;ir.  (lutumnak  lias  larger  leaves  and  flowers  in  the  autumn. 

Dkscripti©n  op  the  Bark. — The  root-bark  (cortex  radio's  mezerei)  is  alone 
employed  in  this  country.  It  is  tough,  pliable,  and  when  dry  fibrous;  externally 
brown  and  corrugated;  internally  white,  tough,  and  cottony.  It  occurs  in  strips  of 
several  inches  long.  When  chewed,  the  taste  is  at  first  sweetish ;  afterwards  an 
acrid  burning  sensation  is  felt  in  the  mouth  and  fauces,  and  extends  to  the  gullet 
and  stomach  if  the  bark  and  saliva  be  swallowed.  This  sensation  continues  for 
several  hours.     The  odour  of  the  fresh  root  is  faint,  but  marked. 

The  stem-bark  (cortex  caudicis  vel  caulis  mezerei)  is  usually  considered  to  be 
somewhat  less  active  than  the  root-bark;  but  in  the  Dublin,  United  States,  and 
most  of  the  continental  Pharmacopoeias,  the  bark  of  both  root  and  stem  is  included 
under  the  general  name  of  mezereon  bark  (cortex  mezerei).  The  stem-bark,  in  the 
fresh  state,  is  externally  somewhat  darker  and  rougher  than  the  root-bark ;  but  it 
is  most  readily  recognized,  in  the  fresh  state,  by  the  green  colour  of  the  cellular 
integument  beneath  the  epidermis. 

In  Germany,  the  bark  of  the  stem  and  larger  branches  is  removed  in  spring, 
folded  in  small  bundles,  and  dried  for  medicinal  use.  It  is  imported  from  Ham- 
burgh. 

1  am  informed  by  Mr.  M'Culloch,  of  Covent  Garden  Market,  that  the  root-bark 
commands  nearly  three  times  the  price  of  the  stem-bark.  The  bark  is  stripped 
from  the  crushed  roots  while  fresh  and  soft. 

Sometimes  the  entire  root  (bark  and  wood)  of  mezereum  is  used  instead  of  the 
root-bark;  but  this  proceeding  is  highly  objectionable,  as  the  wood  possesses  only 
a  feeble  acridity. 

The  bark  of  other  species  of  Daphne  (as  of  D.  Gnidium  and  D.  Laureola)  is 
said  to  be  sometimes  substituted  for  that  of  the  mezereon. 

Mr.  Squire'  states  that 

l.'t1,'  lbs.  of  fresh  mezereon  )  3M  lbs.  of  wood. 

rool  produced  by  drying    S  3'-i  lbs.  of  bark,  dry;  equivalent  to  8\4  lbs.  of  fresh  bark. 
3  lbs.  ol  items  produced  ■}.{  lb.  of  dried  bark. 

COMPOSITION. — The  bark  of  the  stem  was  analyzed  by  C.  G.  Graelin  and  Bar,1' 
and  found  to  consist  of  wax,  an  acrid  resin,  daphnin,  a  trace  of  volatile  oil,  yellow 
doburing  principle,  uncrystallizable  but  fermentable  sugar,  nitrogenous  gummt/ 
matter,  reddish  brown  extractive,  woody  fibre,  free  malic  acid,  and  malates  of  pot- 
ash,  lime,  and  magnesia. 

1  Pkarmactutieal  Journal,  vol.  i.  p  395,  1849.  '  L.  Gmelin,  Handb,  d.  Chm.  Bd.  ii.  S.  1317. 

vol.  n. — 27 
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1.  Acrid  Rf.six. — Obtained  by  boiling  the  bark  in  alcohol ;   when  the  solution 
wax  is  deposited.     The  supernatant  liquid  is  to  be  evaporated,  and  the  residual  extraci 
with  water.     The  resin  then  left  behind  is  dark  green,  and  soluble  in  both  alcohol  and 
To  this  substance  mezereon  owes  its  acridity.     There  is,  however,  some  reason  to  suspi 
this  resin  is  itself  a  compound  of  two  principles,  viz.  an  acrid,  vesicating,  fixed  oil,  and 
substance.     The  resin  is  rendered   soluble  in  water  by  means  of  the  other  constituents 
bark.     Mr.  Squire  could  not  obtain  any  blistering  effect  from  the  resin  extracted  by  ale 

2.  Daphnin. — A  peculiar  crystalline  principle,  having  a  bitter,  slightly  astringent  tasti 
soluble  in  alcohol  and  ether,  but  possesses  neither  basic  nor  acid  properties.     Gmelin  ami  Bar 
consider  it  to  be  analogous  to  asparagin.     It  is  not  the  active  principle  of  mezereon. 

3.  Acrid  Volatile  Oil? — According  to  Mr.  Squire,  mezereon  contains  a  volatile  acri 
stance  which  is  carried  off  by  the  vapour  of  water,  but  not  by  the  vapour  of  alcohol.     )|, 
that  "the  pungent  odour  given  off  by  boiling  mezereon  root  in  water  over  a  lamp  is  so  p 
ful,  that,  after  holding  my  head  over  it  for  a  short  time,  great  irritation  was  produced,  and  it 
was  difficult  to  carry  on  respiration." 

Physiological  Effects. — All  parts  of  the  plant,  but  more  especially  the  bark 
and  the  fruit,  are  endowed  with  excessive  acridity;  in  virtue  of  which  the] 
irritation  and  inflammation  in  tissues  to  which  they  are  applied.     When  swallowed, 
therefore,  in  large  quantities,  they  prove  poisonous.     The  topical  action  of 
reon  bark  is  that  of  an  irritant,  and,  when  the  bark  has  been  applied  to  the  skin, 
vesicant. 

A  decoction  of  mezereon  bark,  taken  in  moderate  quantities,  sometimes  ap] 
to  promote  the  action  of  the  secreting  and  exhaling  organs  (especially  the  kidneys 
and  the  skin).  But  Dr.  Alex.  Russell1  could  not  observe,  upon  the  strictest  intjuiry, 
"  that  it  sensibly  increases  any  of  the  secretions,  more  than  the  same  quantity  of 
any  small  liquor  would  do."  In  some  cases  it  proves  laxative,  where  the  patients 
are  easily  moved,  and  large  doses  disturb  and  irritate  the  stomach.  Richter8  says 
that,  under  the  long-continued  use  of  mezereon,  the  saliva  acquires  a  peculiar 
odour.  In  larger  doses  it  causes  dryness  and  heat  in  the  throat,  increased  saliva, 
pain  in  the  stomach  and  bowels,  and  sometimes  vomiting  and  purging — the 
being  occasionally  bloody.  The  urinary  organs  are  sometimes  specifically  affected 
by  it ;  irritation,  analogous  to  that  produced  by  cantharides,  being  set  up  by  it.  An 
affection  of  the  cerebro-spinal  system  (marked  by  great  feebleness,  giddiness,  inca- 
pability of  keeping  the  erect  posture,  and  slight  convulsive  movements)  is  occasion- 
ally brought  on.3  I  am  unacquainted  with  any  cases  which  have  proved  fatal  from 
the  use  of  mezereon  bark.  Vicat*  mentions  the  case  of  a  dropsical  patient,  in  whom 
the  wood  caused  diarrhoea,  pain,  and  vomiting,  which  continued  for  six  weeks. 

Uses. — In  this  country,  mezereon  is  scarcely  ever  employed  alone.  It  is  usually 
administered  in  conjunction  with  sarsaparilla  (see  ante,  p.  278),  and  is  employed 
as  a  sudorific  and  alterative  in  venereal,  rheumatic,  scrofulous,  and  chronic  cutane- 
ous diseases.  Decoction  of  the  root-bark  of  mezereon  was  recommended  to  the 
notice  of  the  profession,  by  Dr.  Alexander  Russell,5  as  a  very  efficacious  remedy  in 
cases  of  venereal  nodes  and  nocturnal  pains.  Dr.  Home6  also  speaks  of  it  as  "  a 
powerful  deobstruent  in  all  venereal  tumours  of  the  scirrhous  kind,  where  mercury 
has  failed."  But  Mr.  Pearson,7  after  many  years'  observation  of  it,  says,  "  I  feel 
myself  authorized  to  assert  unequivocally,  that  the  mezereum  has  not  the  power  of 
curing  the  venereal  disease  in  any  one  stage,  or  in  any  one  form."  Dr.  Cullen'' 
employed  it  with  success  in  some  cutaneous  diseases. 

As  a  topical  remedy,  it  is  sometimes  applied  to  relieve  toothache.  It  is  occa- 
sionally used  as  a  masticatory.  Dr.  Withering9  cured  a  case  of  difficulty  of  swal- 
lowing (arising  from  a  paralytic  affection)  by  mezereon,  which  he  directed  to  be 
chewed  frequently.  In  France,  the  bark  of  both  Daphne  Mezereum  and  D.  uw- 
dium  is  used  as  a  vesicatory.10     The  mode  of  applying  it  is  this:  First  soften  the 

1  Med.  Observ.  and  Inq.  vol.  iii.  p.  194.  -  Ausfuhr.  Arzneimittell.  Bd.  ii.  S.  193. 

3  Vogt,  Pharmakodynanuk.  Bit.  ii.  S.  30.5,  2te  Aufl.  *  Orfila,  Toxicol.  Gen. 

5  Op   supra  cit.  vol.  iii.  p   189.  «  Clin.  Exper.  and  Hist.  . 

1  Observ.  on  the  Effects  of  various  Articles  of  the  Mat.  Med.  1800.  *  M»«-  »**' 

9  Arrangement  of  Brit.  Plants,  vo\    ii.  p  490,  7th  edit.  ., 

10  J.  A.  Leroy.  Essai  svr  VUsage  dt  VEcorce  <!u  GarOH,  ou  Trailf  des   Effels  des  Exutoires  employe 
contre  les  Maladies  rebelles.  Paris,  1771 
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bark  by  soaking  it  in  bot  vinegar  and  water,  and  tben  apply  it  to  the  part  by  a 
compress  and  bandage.  Tbe  application  is  to  be  renewed  night  and  morning,  until 
vesication  is  produced. 

Administration. — Mezereon  is  usually  administered  internally,  in  the  form  of 
decoction.    It  is  a  constituent  of  the  decoctwm  sarzce  composition  (see  ante,  p.  278). 

As  a  masticatory,  a  few  grains  of  the  bark  may  be  chewed. 

For  external  use,  an  ointment  prepared  with  the  extract  is  sometimes  employed. 

Antidote. — In  a  case  of  poisoning  by  mezereon,  evacuate  the  contents  of  the 
stomach  as  speedily  as  possible,  and  give  emollient  drinks,  opiates,  and  the  vegeta- 
ble acids.  To  counteract  inflammatory  symptoms,  the  usual  antiphlogistic  treat- 
ment should  be  adopted. 

1.  DECOCTUM  MEZEREI,  E. ;  Decoction  of  Mezereon. — (Mezereon  Bark,  in  chips, 
5ij ;  Liquorice  Root,  bruised,  J ss  ;  Water  Oij.  Mix  them,  and  boil  down  with 
a  gentle  heat  to  a  pint  and  a  half,  and  strain.) — Stimulant  and  sudorific.  Used 
in  chronic  rheumatism,  and  secondary  syphilis.  Dose,  f^iv  to  f^viij,  three  or  four 
times  a  day. 

From  Mr.  Squire's  observations,  already  referred  to,  it  appears  that  ebullition  is 
injurious  to  (he  action  of  mezereon,  by  dissipating  a  volatile  active  principle. 

2.  EXTRACTTM  MEZEREI  ALCOIIOLICUM ;  Alcoholic  or  Spirituous  Extract  of  Meze- 
reon.— A  tincture  of  mezereon  is  first  made  with  rectified  spirit,  and  the  spirit  then 
drawn  off  by  distillation. 

In  the  Prussian  Pharmacopoeia,  the  alcoholic  extract  is  directed  to  be  digested  in 
ether,  and  from  the  ethereal  tincture  is  obtained  by  distillation  the  extractum  meze- 
rei  a  ihereum. 

Extract  of  mezereon  is  greenish  or  brownish-green  coloured,  and  is  insoluble  in 
water.  Mr.  Squire  obtained  a  drachm  of  dry  resin  (alcoholic  extract)  by  digesting 
half  an  ounce  of  the  bruised  bark  in  ten  ounces  of  alcohol,  and  then  distilling  off 
the  alcohol.     During  the  distillation,  none  of  the  pungency  of  the  root  came  over. 

Extract  of  mezereon  is  used  for  the  preparation  of  a  blistering  ointment  or  tissue. 

3.  UNGIJENTUM  MEZEREI  [U.  S.] ;  Mezereon  Ointment.— The  Prussian  Pharma- 
copoeia directs  this  to  be  prepared  by  mixing  3j  of  the  ethereal  extract  of  meze- 
reon with  §j  of  wax  ointment.  In  the  Hamburgh  Codex,  it  is  prepared  by  dis- 
solving Jij  of  the  spirituous  extract  in  a  small  quantity  of  spirit,  and  then  mixing 
Jviij  of  purified  lard  and  £j  of  white  wax. — [The  U.  S.  Pharm.  directs  to  take  of 
Mezereon,  sliced  transversely,  four  ounces ;  Lard  fourteen  ounces ;  White  Wax  two 
ounces.  Moisten  the  mezereon  with  a  little  alcohol,  and  beat  it  in  an  iron  mortar 
until  reduced  to  a  fibrous  mass ;  then  digest  it,  by  means  of  a  salt-water  bath,  with 
the  lard  and  wax  previously  melted  together,  for  twelve  hours;  strain  with  strong 
expression,  and  allow  the  strained  liquid  to  cool  slowly,  so  that  any  undissolved  mat- 
ters may  subside.  From  these  separate  the  medicated  ointment.] — The  ointment  is 
used  as  an  irritant.  Applied  to  ulcers  or  wounds,  it  serves  to  excite  suppuration. 
Air.  Squire  states  that  an  ointment  made  by  boiling  the  root  in  lard  soon  spoils  by 
keeping. 

148.  Daphne  Laureola,  Linn. — Spurge-laurel. 

(Cortex.) 

Lavrtola,  Gerard ;  Parkinson,  205. — This  is  another  indigenous  species  of  Daphne.  It  has 
Irooping  axillary  racemes  of  green  flowers,  evergreen  lanceolate  leaves,  and  black  berries.  Mr. 
Squire  says  that  7  lbs.  of  the  root  yielded  4  lbs.  5  oz.  of  fresh  bark,  or  1  lb.  l£  oz.  of  dry  hark  • 
and  11  pound!  of  the  steins  yielded  1$  lbs.  of  fresh  bark,  which,  when  dried,  weighed  f  lb' 
The  liber  ia  remarkably  lough.  In  odour,  and  irritating  etfect  on  the  throat,  the  bark  of  the 
laurel  appeared  to  him  to  be  weaker  than  that  of  mezereon.  Half  an  ounce  of  the 
braised  bark  yielded  bun   45  grs.  of  alcoholic  extract.    In  its  effects,  spurge-laurel  resembles 

mezereon.     Parkinson  ntions  its  emmenagogue  properties.     Some  years  ago,  a  farrier  gave 

a  girl,  at.  17,  three  pills  to  procure  abortion.     They  caused  violent  vomiting, convulsions  (dur- 
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ing  which  she  aborted),  coma,  and  paralysis, from  which  she  slowly  recovered.     A  microsoonh 
examination  of  the  fragments  of  leaves  in  the  pills  led  the   late  Mr.  Edwin  Quel 
that  the  poison  was  this  plant. 

149.  Daphne  G-nidium,  Linn.— The  Flax-leaved  Daphne. 

(Cortex.) 

©i/jusXai'a,  Dioscorides,  lib.  iv.  cap.  173.     The  berries  were  the  kokkoi  j/vifc'oi,  grana  gnidia  or 

gnidian  berries  used  by  Hippocrates.'  The  properties  of  this  species  of  Daphne  resembl 

of  Mezereon.     In   France,  the    bark  (called  garou)  is  used   in  the  way  before  describ 
Daphne  Mezereum)  as  a  vesicatory. 


Order  XXXVIII.  POLYGONACE^E,  Lindl— BUCK- 
WHEATS. 

Polygone;e,  Jussieu. 

Charactehs. — Calyx  free,  often  coloured,  imbricated   in  aestivation.      Stamens  very  rarely 
perigynous,  usually  definite  and  inserted  in  the  bottom  of  the  calyx ;  anthers  dehiscing  length- 
wise.    Ovary  free,  usually  formed  by  the  adhesion  of  3  carpels,  1-celled,  with  a 
ovule,  whose  foramen  points  upwards;  styles  and  stigmas  as  many  as  the  carpels.     Ovul 
tropal.     Nut  usually  triangular,  naked,  or  protected  by  the  calyx.     Seed  with  farinaceous  albu- 
men, rarely  with  scarcely  any;  embryo  inverted,  generally  on  one  side,  sometimes  in  thi 
radicle  superior,  long. — Herbaceous  plants,  rarely  shrubs.    Leaves  alternate,  their  stipules  cohering 
round  the  stem  in  the  form  of  an  ochrea  (or  boot);  when  young  rolled  backwards,  occ;i 
wanting.     Flowers  occasionally  unisexual,  often  in  racemes  (Lindley). 

Properties. — The  herbaceous  plants  are  distinguished  by  their  acidulous  character.  They 
owe  this  to  the  presence  of  vegetable  acids,  chiefly  oxalic  acid.  This  is  found  in  the  form  of  a 
superoxalate  of  potash  (or  soda),  which  communicates  to  the  leaves  and  petioles  refreshing 
and  refrigerant  qualities.  The  roots  contain  colouring  and  astringent  matter,  and  often  oxalate 
of  lime.  Some  of  them  are  purgative.  The  seeds  of  some  species  serve  as  a  kind  ol  < 
cattle,  and,  in  times  of  scarcity,  for  man. 

150.  RHEUM— RHUBARB. 

Sex.  Syst.  Enneandria,  Monogynia. 
(Rheum  Sinense;  Rhci,  species  incerta  ;  Radix,  L.     The  root  of  undetermined  species.— J?.  D.) 

History. — Dioscorides2  speaks  of  a  root  which  he  calls  rha  or  rhcon  ('pa 
and  which  has  beeD  regarded  by  some  as  identical  with  our  rhubarb.  "Rha,  by 
some  called  rheon,  grows/'  says  Dioscorides,  "in  those  countries  which  are  beyond 
the  Bosphorus,  and  from  which  it  is  brought.  It  is  a  root  which  is  black  externally, 
like  to  great  centaury,  but  smaller  and  redder,  odourless,  loose  or  spongy,  and  some- 
what smooth  internally."  Pliny3  gives  a  similar  account  of  it,  under  the  name  of 
rhacoma ;  it  comes,  he  says,  from  the  countries  beyond  Pontus,  resembles  the  black 
costus,  is  odourless,  and  has  a  hot,  astringent  taste.  Prosper  Alpinus4  was  of  opin- 
ion that  the  rha  of  Dioscorides  was  the  root  of  Rheum  rhaponticum,  which  Alpine 
obtained  from  Thracia,  in  1608,  A.  D.,  and  cultivated  at  Pavia.  The  later  Greek 
writers  "are  supposed  to  have  been  acquainted  with  our  rhubarb.  Alexander  of 
Tralles5  is  the  first  who  speaks  of  it.  He  used  it  in  weakness  of  the  liver  and 
dysentery.  Paulus  JEgineta  says  that,  in  the  crudities  and  vomiting  of  pregnant 
women,  we  may  give  "the  knot-grass,  boiled  in  water,. for  drink;  and  likewise  dill, 
and  the  pontic  root,  called  rha  in  the  dialect  of  its  native  country ;"°  and,  in  noticing 
the  practice  of  the  ancients,  he  says,  "  alvine  discharges  they  promoted  by  giving 
turpentine  to  the  extent  of  an  olive,  when  going  to  rest;  or,  when  they  wisl 

1  See  also  Paulus  JEgineta,  Syd.  Soc.  edit,  by  Dr.  Adams,  vol.  iii.  p.  179. 

5  Lil)-  ui-  Ci>P-  "•  '    3  Hist.  Nat.  lib.  xxvi   cap.  105,  ed.  Valp. 

«  De  Rhapontteo,  1012.  s  j,jb.  vjjj.  cap\  3. 

s  Paulus  JSgineta,  Syd.  Soc.  edit,  by  Dr.  Adams,  vol.  i.  book  i.  Sect.  1,  |>.  I 
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purge  more  effectually,  by  adding  a  little  rhubarb,"  [rheon.]1     This  is  the  first 
notice  of  the  purgative  properties  of  rhubarb. 

In  one  of  the  Arabian  authors  (Mesue,  the  younger)  we  find  three  kinds  of  rhu- 
barb mentioned:  The  Indian,  said  to  be  the  best;  the  Barbarian;  and  the  Turkish, 
which  is  the  worst  of  all. 

Botany.  Gen.  Char. —  Calyx  petaloid,  6-parted,  withering.  Stamina  about 
9,  inserted  into  the  base  of  the  calyx.  Styles  3,  reflexed.  Stigmas  peltate,  entire. 
Achenium  3-cornered,  winged,  with  the  withered  calyx  at  the  base.  Embryo  in  the 
centre  of  the  albumen  (Lindley). 

It  is  not  yet  ascertained  what  species  of  Rheum  yields  the  officinal  rhubarb.  Several  species, 
now  cultivated  in  this  country,  have  been,  at  different  times,  declared  to  be  partially  or  wholly 
the  source  of  it.     Formerly,  Rheum  Rhaponlicum  was  supposed  to  yield  it.2 

In  17o2,  R.  undulatum  was  sent  from  Russia  to  the  Messrs.  Jussieu  at  Paris,  and  to  Rand  of 
Chelsea,  as  the  true  rhubarb.  This  is  the  species  which  Linnaeus  described  as  R.  Rhabarbarum.3 
About  1750,  at  the  desire  of  Kauw  Boerhaave,  first  physician  to  the  Emperor  of  Russia,  the 
senate  commissioned  a  Tartarian  merchant,  a  dealer  in  rhubarb,  to  procure  them  some  seeds  of 
nuine  plant.  This  he  did,  or  pretended  to  do;  and, on  sowing  them,  two  species  of  Rheum 
were  obtained  ;  namely,  the  undulatum  and  the  palmalum.4  In  1762,  seeds  of  the  latter  species 
were  received  by  Dr.  Hope,  of  Edinburgh,  from  Dr.  Mounsey,  at  Petersburg;  they  were  sown, 
and  the  plants  cultivated  with  success.5  The  root  of  this  species  being  found  to  agree,  in  many 
of  its  characters,  with  that  of  genuine  rhubarb,  led  to  the  belief  that  the  palmalum  was  the  true 
species.  The  inquiries  of  Pallas,  however,  raised  some  doubts  about  the  correctness  of  this 
opinion  ;  for  the  Buchanans  declared  themselves  unacquainted  with  the  leaves  of  the  palma- 
tum,  and  described  the  true  plant  as  having  round  leaves,  with  a  few  incisions  only  at  the  mar- 
gin. This  description  agreed  best  with  Rheum  compadum,  the  roots  of  which  were  declared,  by 
Millar,  who  cultivated  the  plant,  to  be  as  good  as  foreign  rhubarb.6  Georgi  says,  that  a  Cossack 
pointed  out  to  him  the  leaves  of  the  R.  undulatum  as  the  true  species.7  These  accounts  were 
not  satisfactory  to  the  Russians;  and,  in  consequence,  in  1790,  Sievers,  an  apothecary,  went  to 
Siberia,  under  the  auspices  of  Catherine  II.,  with  a  view  of  settling  the  question  ;  but,  after  four 
years  of  persevering  attempts  to  reach  ths  country  where  the  true  rhubarb  grew,  or  even  to 
obtain  the  seeds,  he  was  obliged  to  be  satisfied  with  negative  results  only.  "  My  travels,"  says 
he,  "as  well  as  acquaintance  with  the  Buchanans,  have  satisfied  me  that  as  yet  nobody — that 
is,  no  scientific  person — has  seen  the  true  rhubarb  plant.  All  that  is  said  of  it  by  the  Jesuits 
is  miserable,  confused  stuff;  all  the  seeds  procured  under  the  name  of  true  rhubarb  are  false ; 
all  the  plantations,  from  those  of  the  Knight  Murray  down  to  the  flowerpot  of  a  private  indi- 
vidual, will  never  yield  true  rhubarb.  Until  further  determination,  I  hereby  declare  all  the 
descriptions  in  all  the  Materia  Medicas  to  be  incorrect.'8  Calau,9  Apothecary  in  the  Rhubarb 
Factory  at  Kiachta,  and  who,  from  his  appointment,  might  be  expected  to  know  the  origin  of 
the  rhubarb  be  receives  from  the  Buchanans,  says,  "All  that  we  know  of  the  rhubarb  plant  or 
its  origin  is  defective  and  wrong;  every  sacrifice  to  obtain  a  true  plant  or  the  seed  has  been  in 
vain;  nor  has  the  author  been  enabled  to  obtain  it.  A  severe  prohibition  from  the  Chinese 
government  prevents  all  possibility  of  eliciting  the  truth." 

Himalayan  rhubarb  is  obtained  from  several  species  of  Rheum  :  viz.  R.  Emodi,  Wallieh  ;l°  R. 
Webbianum,  Royle;"  R. spiciforme, Royle ;  and  R.  Moorcroflianum^oyXe;  but  there  are  no  reasons 
for  supposing  that  they  yield  any  of  the  rhubarb  of  European  commerce.  It  is  not  improbable 
that  the  species  yielding  the  officinal  rhubarb  is  yet  undescribed.  Dr.  Royle,12  after  referring 
to  the  accounts  of  different  authors,  as  to  the  precise  locality  of  the  country  yielding  Russian 
rhubajb,  concludes  that  it  is  within  95°  of  E.  long,  in  35°  of  N.  latitude— that  is,  in  the  heart  of 
'J  liibet.  And  he  adds,  "as  no  naturalist  has  visited  this  part,  and  neither  seeds  nor  plants  have 
been  obtained  thence,  it  is  as  yet  unknown  what  species  yields  this  rhubarb." 

The  late  Mr.  Anderson,  of  the  Apothecaries' Botanic  Garden,  Chelsea,  furnished  me  with  the 
fresh  roots  of  thirteen  species  of  Rheum  :  viz.  R.  palmatum,  undulatum,  compadum,  Rhaponlicum, 
Emodi,  crauinervium,  caspiewn,  tartaricum,  hybridum,  confluent,  Fischeri,  bardani/olium,  and  bulla- 
imn.  Having  carefully  dried  these  by  artificial  heat,  I  found  that  one  species  only,  viz.  R.  palma- 
tum, closely  resembled  Asiatic  rhubarb  in  the  combined  qualities  of  odour,  colour,  and  marbling: 
R,  undulatum  agreed  tolerably  well  in  colour  and  marbling,  but  not  in  odour.  It  deserves,  how- 
ever,  to  be  noticed  thai  the  specimens  examined  were  of  unequal  ages— some  forming  the  root- 
root-braoohes  of  the  respective  plants— a  circumstance  which  considerably  dimi- 
due  of  a  comparative  examination  of  them.     Furthermore,  all  the  samples  were 


'  Tbid   honk  i    Sect.  43,  p.  64.     See  also  vol.  iii.  pp.  317  and  478. 
Q  Alston,  Mm.  Mid.  vol.  i.  p. 608.  »  ibid. 

'  Murray,  Amp.  Mid.  vol.  iv.  p.  463 

*  Hope,  I'/iil.  Trims,  vol.  Iv.  for  tlic  year  17G5,  p.  290. 

'  Tbid.  pr300. 
n  -ni.  Suppl.  to  ih.  Sdinb.  .V  «•  Disp.  p  »  Pharm.  Journ.  vol.  ii.  p.  658,  lt-43 

a  £;'     '  "  mutt,  of  the  Bot.  of  the  Himal.  Mount. 
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probably  injured  by  the  wet    season.     The   root-branches  of  R.  crassinervium  (from 

plant  of  six  or  seven  years  old,  but  which  had  not  flowered)  did  not  resemble  Asiatic  rhubarb 

in  either  colour  or  odour.1 

Species — I.    With  compound  racemes. 

1.  Rheum  palmatum,  Linn.  L.  D.  Palmated  Rhubarb.  Commonly  known 
to  gardeners  as  the  True  Turkey  Rhubarb. — "Leaves  roundish-cordate,  half  pal. 
mate;  the  lobes  pinnatifid,  acuminate,  deep  dull  green,  not  wavy,  but  uneven,  and 
very  much  wrinkled  on  the  upper  side,  hardly  scabrous  at  the  edge,  minutely 
downy  on  the  under  side ;  sinus  completely  closed ;  the  lobes  of  the  leaf  .standing 
forward  beyond  it.  Petiole  pale  green,  marked  with  short  purple  lines, 
obscurely  channelled  quite  at  the  upper  end.     Flowering  stems  taller  than  t 

any  other  species,"  (Lindley.) — Perennial.  Grows  spontaneously  in  the  Mongolian 
empire,  on  the  confines  of  China.2  Its  leaf-stalks  make  excellent  tarts  and  pud. 
dings. 

Prof.  Guibourt3  observes  that  out  of  the  roots  of  R.  palmatum,  undulatum,  compactum,  and  Rha- 
ponticum,  those  of  the  first  species  possess  only  the  exact  odour  and  taste  (grittiness  exi 
of  the  China  rhubarb. 

2.  Rheum  undulatum,  Linn.  D.  Wave-leaved  Rhubarb. — "  Leaves  oval,  ob- 
tuse, extremely  wavy,  deep  green,  with  veins  purple  at  the  base,  often  shorter  than 
the  petiole,  distinctly  and  copiously  downy  on  each  side,  looking  as  if  frosted  when 
young,  scabrous  at  the  edge;  sinus  open,  wedge-shaped,  with  the  lower  lobes  of  the 
leaves  turned  upwards.  Petiole  downy,  bloody,  semicylindrical,  with  elevated 
edges  to  the  upper  side,  which  is  narrower  at  the  upper  than  the  lower  end,"  (Lind- 
ley.)— Perennial.  Grows  in  Siberia  (Georgi  and  Pallas,  cited  by  Murray),3  and 
China  (Ammann,  quoted  by  Lindley).  Cultivated  in  France,  and  yields  part  of 
the  French  Rhubarb.*  It  was  formerly  cultivated  at  Siberia  as  the  real  officinal 
plant ;  but,  as  genuine  rhubarb  could  not  be  procured  from  it,  its  cultivation  has 
been  given  up.5 

3.  Rheum  compactum,  Linn.;  T hick-leaved  Rhubarb. — " Leaves  heart-shaped, 
obtuse,  very  wavy,  deep  green,  of  a  thick  texture,  scabrous  at  the  margin,  quite 
smooth  on  both  sides,  glossy  and  even  on  the  upper  side;  sinus  nearly  closed  by 


Fig.  301. 


Fig.  302. 


Rheum  palmatum. 


Rheum  compactum. 


the  parenchyma.  Petiole  green,  hardly  tinged  with  red,  except  at  the  base,  semi- 
cylindrical,  a  little  compressed  at  the  sides,  with  the  upper  side  broad,  flat,  bordered 
by  elevated  edges,  and  of  equal   breadth  at  each   end,"  (Lindley.) — Perennial. 

1  In  1831,  Geijrer  (Pharm.  Central  Blattfur  1831,  S.  209)  made  a  comparative  examination  of  Hie  roots 
of  R.  Etnodi.  compactum.  undulatum,  and  Rhaponticvm. 
Q  Murray,  App.  Med.  vol.  iv.  p   363.  3  Hist.  Des.  Drogs. 

*  App.  Med.  •  Guibourt,  Hist,  des  Drogues.  6  Ibid. 
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Rheum  Emodi. 


-  in  Tartary  and  China.  Cultivated  in  France,  and  yields  part  of  the  French 
rhubarb.*  This  rhubarb  is  a  very  fair  imitation  of  that  from  China;  but  is  dis- 
tinguished by  its  reddish  tint,  its  different  odour  (common  to  it,  to  R.  undulatum, 
and  R.  rhaponticum),  its  close  and  radiated  marbling,  its  not  tinging  the  saliva, 
and  its  not  grating  under  the  teeth. 

4.  Rheum  Emodi,  Wallich;  R.  australe,  Don. — "  Leaves  cordate,  acute,  dull 
green,  but  little  wavy,flattish,  very  much  wrinkled, 
distinctly  rough,  with  coarse  short  hairs  on  each 
side  ;  sinus  of  the  base  distinctly  open,  not  wedge- 
shaped,  but  diverging  at  an  obtuse  angle,  with  the 
lobes  nearly  turned  upwards.  Petioles  very  rough, 
rounded  angular,  furrowed;  with  the  upper  side 
depressed,  bordered  by  an  elevated  edge,  and  very 
much  narrower  at  the  upper  than  the  lower  end," 
(  Lindley.) — Perennial.  Grows  on  the  Himalayas. 
It  yields  part  of  the  Himalayan  rhubarb.  Its 
stalks  make  excellent  tarts  and  puddings. 

5.  RHEUM  Webbianum,  Roy le.  Choor  Mount- 
ain, Niti  Pass.  Yields  part  of  the  Himalayan 
rhubarb. 

6.  Rheum  Rhaponticum,  Linn.;  Common  or 
Khapontic  Rhubarb. — Grows  in  Thrace;  borders 
of  the  Kuxine  Sea;  north  of  the  Caspian;  Siberia, 
&0.  Cultivated  in  this  country  for  the  leaf-stalks, 
which  are  used  for  tarts  and  puddings ;  whence  it 
is  frequently  termed  culinary  or  tart  rhubarb.  Grown  largely  at  Banbury,  in 
Oxfordshire,  on  account  of  its  roots,  which,  when  dried,  constitute  English  or  Ban- 
bury rhubarb.2     Cultivated  also  in  France,  and  yields  part  of  the  French  rhubarb. 

7.  R.  crassinervium,  Fischer. — Habitation  unknown.  Sent  from  St.  Peters- 
burg to  the  Apothecaries'  Garden,  Chelsea.  Its  roots  possess,  according,  to  the  late 
Mr.  Anderson,  the  colour  and  odour  of  Turkey  rhubarb.3 

8.  R.  LEUOOEEHIZUM,  Pallas;  R.  nanum,  Sievers.  Lcdebour,  Fl.  PI.  Ross.  t. 
492.  Deserts  of  the  Kirghis,  and  south  of  Siberia  and  Altai  Mountains.  Said  to 
yield  white  or  imperial  rhubarb. 

9.  R.  HTBRIDUM,  Murray,  Comtn.  Gott,  t.  i. — Cultivated  as  a  culinary  rhubarb. 
II.    With  spiciform  racemes. 

10.  Rheum  spiciforme,  Royle. — Kherang  Pass,  and  other  places  in  Kunawar. 
Also  Thibet. 

11.  I  In  hum  Moorcroftianum,  Royle ;  Small-stalked  Rhubarb. — Niti  Pass,  in 
♦  he  Himalayas.  This  and  the  preceding  species  have  denser  and  more  yellow  roots 
than  the  two  other  Himalayan  species  of  Rheum  above  noticed  (viz.  R.  Emodi  and 
R.    \Y( bbianiim). 

PREPARATION. — The  method  of  curing  or  preparing  Asiatic  rhubarb  for  the 
market  varies  somewhat  in  different  localities.  Iu  China  it  is  as  follows :  The 
roots  arc  dug  up,  cleansed,  cut  in  pieces,  and  dried  on  stone  tables,  heated  beneath 
by  B  fire.  During  the  process,  the  roots  are  frequently  turned.  They  are  after 
wards  pierced,  strung  upon  cords,  and  further  dried  in  the  sun.4  In  tartary,  the 
Moguls  .ut  the  roots  in  small  pieces,  in  order  that  they  may  dry  the  more  readily, 
and  make  a  hole  in  the  middle  of  every  piece,  through  which  a  cord  is  drawn,  in 
order  to  suspend  them  in  any  convenient  place.  They  hang  them,  for  the  most 
part,  about  their  tents,  and  sometimes  on  the  horns  of  their  sheep.5     Sievers,  how- 


Ibonrt,  supra  rit. 
";;'"  '»>■»'«■  ■■»<thnr,  in  the  Pharmaceutical  Journal,  vol.  vi.  p.  76,  1S46;    also  a  paper  by  Mr   W 

a  the  some  volume,  p.  74.  '       3  T  ;nHii,.    K   wj 

'  ""  "''I'11  ;<    ,i  HUtdt.  In  Ckint,  t.  iii.  p.  4M  wnaiej,  ti.  Med. 

»  Hull,  Travels  from  St.  I'rlcrshur^  to  divers  parts  of  Asia,  vol.  i.  p.  311. 
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ever,  states  that  the  roots  are  cut  in  pieces,  strung  upon  threads,  and  dried  under 
sheds,  so  as  to  exclude  the  solar  rays;  and  the  same  author  tells  us  that  sometimes 
a  year  elapses  from  the  time  of  their  collection  until  they  are  ready  for  exportation  > 

Varieties  and  Description. — The  various  sorts  of  rhubarb  (radix  rh 
commerce  may  be  conveniently  arranged  in  four  divisions,  respectively  distinguished 
as  Muscovitic  or  Russian,  Can(<m,  Himalayan,  and  European. 

1.  Muscovitic  or  Russian  Rhubarb  (Radix  Rhei  Muscovitici,  Ruthenici  vel 
Rossici). — Under  this  head  are  included  those  sorts  of  Asiatic  rhubarb  which  are 
brought  into  Europe  by  way  of  Russia.  The  principal  and  chief  sort  is  the 
Rhubarb.  Two  other  inferior  sorts,  called  respectively  Bucharian  and  Siberian 
Rhapontic  Rhubarb,  are  occasionally  imported,  but  are  not  found  in  the  shops. 
Tasc.hhent  and  White  Rhubarb  are  other  Russian  sorts  which  I  have  not  met  with. 

1.  Russia  Crown  Rhubarb. — This  is  Chinese  rhubarb,  which  is  taken  in  ex- 
change, on  behalf  of  the  Russian  crown,  at  Kiachta.  In  Russia,  it  is  known  as 
Chinese  rhubarb  ;  in  Europe,  it  is  frequently  called  Bucharian  rhubarb,  not  b 
it  is  the  growth  of  Bucharia,  but  from  the  circumstance  of  a  few  Bucharian  fami- 
lies having  been  the  purveyors  to  the  Russian  crown  for  a  century.  It  might  witli 
propriety  be  termed  Chinese-Russian  rhubarb.  In  English  commerce,  it  is  com- 
monly called  Turkey  rhubarb  (radix  rhei  turcici),  because  formerly  this  description 
of  rhubarb  came  into  Europe  by  way  of  Natolia.3 

The  barter  of  rhubarb  is  carried  on  by  the  Russian  government,  under  a  contract  made  with 
Buchanans  at  Kiachta  for  ten  years,  and  confirmed  by  the  Chinese  government.  Acem 
this  contract,  the  Buchanans  undertake  to  furnish  a  certain  quantity  of  rhubarb  annually  to  the 
Russian  crown,  for  a  certain  quantity  of  goods  of  a  certain  quality,  and  to  deliver  up  all  rhu- 
barb not  approved  of,  without  remuneration,  and  permit  it  to  be  burnt  by  the  Russian  govern- 
ment. 

The  rhubarb  grows  wild  in  Chinese  Tartary,  especially  in  the  province  Kansu.  It  is  col- 
lected on  that  long  chain  of  mountains  of  Tartary,  destitute  for  the  most  part  of  woods,  and 
which  arises  not  far  from  the  town  of  Selin,and  extends  to  the  south  as  far  as  the  lake  Kokonor, 
near  Thibet.3  It  is  generally  gathered  in  summer,  from  plants  of  six  years  of  age.  When  the 
root  is  dug  up  it  is  washed,  to  free  it  from  earthy  particles,  peeled,  bored  through  the  centre, 
strung  on  a  thread,  and  dried  in  the  sun.  In  autumn,  all  the  dried  rhubarb  collected  in  the 
province  is  brought  in  horse-hair  sacks,  containing  about  200  lbs.  to  Sinin  (the  residence  of  the 
dealers),  loaded  on  camels,  and  sent  over  Mongolio  to  Kiachta,  Canton,  Macao,  and  partly  lo 
Pekin.  All  the  rhubarb  brought  to  Kiachta  undergoes  an  examination,  prescribed  by  the  Impe- 
rial Russian  Medical  Council,  according  to  directions  of  the  Russian  government.  The  selec- 
tion of  the  rhubarb  bartered  for  by  Russian  merchants  takes  place  in  the  custom-house  at 
Kiachta;  and  of  that  for  the  crown,  in  a  house  for  that  purpose  on  the  Chinese  borders. 

In  this  selection,  the  following  rules  are  chiefly  to  be  observed  : — 4 

a.  To  reject  pieces  obtained  from  dead  plants,  which  are  porous,  of  a  gray  colour,  and,  be- 
sides fibre  and  oxalate  of  lime,  contain  little  of  the  other  constituents  of  rhubarb. 

b.  To  reject  pieces  that  are  small,  derived  from  young  plants,  and  which  are  of  a  pale  colour, 
and  without  much  virtue. 

c.  To  reject  roots  of  other  plants,  which  are  casually  or  purposely  mixed  with  the  rhubarb. 

d.  To  pare  the  rhubarb.  This  is  done,  first,  to  remove  remaining  portions  of  the  bark  and  the 
upper  part  of  the  foot;  and,  secondly,  to  cleanse  those  parts  that  may  be  stained  with  the  sweat 
of  the  camels. 

e.  To  perforate  all  pieces,  and  examine  their  interior. 
/.  To  re-dry  those  roots  which  may  be  moist. 

As  the  rhubarb  taken  in  exchange  by  the  crown  is  not  permitted  to  be  imported  into  the 
European  part  of  Russia,  except  in  quantities  of  1,000  poods,  or  40,000  pounds,  the  roots  ap- 
proved of,  after  the  examination,  are  packed  in  bags,  and  placed  where  there  is  a  free  current 
of  air,  until  the  necessary  quantity  has  accumulated,  which  is  then  packed  in  cases  capable  of 
containing  4 — 5  poods.  These  chests  are  covered  with  linen  and  pitched,  then  sewed  into 
skins  and  marked  with  the  year  of  the  importation  of  the  root,  and  sent  to  Moscow. 

Crown  rhubarb  is  imported  in  chests  holding  from  156  to  160  lbs.  each.  Each 
chest  is  pitched  on  the  outside  and  covered  with  a  hempen  cloth  and  a  hide.  On 
the  outside  of  the  chest  is  a  printed  paper,  stating  the  year  in  which  the  rhubarb 

1  Duncan,  Suppl.  to  the  Edinb.  New  Disp.  p.  88.  a  .Murray,  App.  Med.  vol.  iv.  p.  379. 

*  Pallas,  Voyages  en  differ.  Prov.  de  V Empire  de  Russie,  t.  iv.  p.  216,  et  seq. 
4  Calau,  Pharm.  Journ.  vol.  ii.  p.  658,  1843. 
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was  imported  into  Russia,  and  the  weight  of  the  chest, 
copy  (reduced  in  size)  of  one  of  these  papers : — l 


The  following  is  a  literal 
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The  best  prices  are  obtained  for  those  chests  whose  rhubarb  is  in  small  pieces 
(for  retailing),  has  a  bright  colour,  and  is  sound  and  hard.  The  shapes  of  the' 
are  various,  being  angular,  rounded,  irregular,  &c.  The  flat  surfaces  and 
angles  which  the  pieces  present  show  that  the  cortical  portion  of  the  root  has  been 
removed  by  slicing  (and  not  by  scraping,  as  in  the  Canton  rhubarb).  Holes  are 
observed  in  some  of  the  pieces  extending  completely  through;  they  have  been 
made  for  the  purpose  of  hanging  the  pieces  to  dry;  but  all  traces  of  the  cord  have 
been  carefully  removed,  and  the  holes  scraped  or  filed  to  get  rid  of  all  decayed  por- 
tions. The  holes  which  extend  only  partially  through  the  pieces  are  borings  which 
have  been  made  to  examine  the  condition  of  the  interior  of  the  pieces. 

Externally,  the  pieces  are  covered  with  a  bright  yellow-coloured  powder,  usually 
said  to  be  produced  by  the  mutual  friction  of  the  pieces  in  the  chests  during  their 
passage  to  this  country;  though  many  druggists  believe  it  is  derived  from  the  pro- 
i  rouncing  (that  is,  shaking  in  a  bag  with  powdered  rhubarb),  before  its  ex- 
portation. The  odour  is  strong  and  peculiar,  but  somewhat  aromatic.  It-is  con- 
sidered l,y  druggists  to  be  so  delicate,  that  in  all  wholesale  drug-houses  a  pair  of 
gloves  is  kept  in  the  Russian  rhubarb  drawer,  with  which  only  are  the  assistants 
permitted  to  handle  the  pieces.  When  chewed,  it  feels  gritty  under  the  teeth,  from 
the  presence  of  numerous  crystals  of  oxalate  of  lime  ;  it  communicates  a  bright  yel- 
low colour  to  the  saliva,  and  has  a  bitter,  slightly  astringent  taste. 

Beneath  the  dust  with  which  the  pieces  are  covered,  the  surface  has  a  reddish- 
wlute  tint,  owing  to  the  intermixture  of  white  and  red  parts.  The  yellowish-white 
parts  have  the  form  of  lines  or  veins,  which,  by  their  union  with  each  other,  assume 
a  reticular  form.  Irregularly  scattered  over  the  surface  we  observe  small  star-like 
spots  and  depressions,  of  a  darker  colour.  The  transverse  fracture  is  uneven,  and 
presents  numerous  brownish-red  or  dark  carmine-coloured  undulating  veins.     The 

1  The  following  is  a  translation  of  the  above  label  :  — 
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longitudinal  fracture  is  still  more  uneven,  and  shows  the  longitudinal  direction  of 
the  veins,  which  are  often  interrupted  with  white.  The  surface  obtained  by  cutting 
is  more  or  less  yellow,  and  often  exposes  the  veins,  disposed  in  groups. 

By  boiling  very  thin  slices  of  the  root  in  water,  and  then 
Fig.  304.  submitting  them  to  the  microscope,  we  observe  cellular  tissue 

annular  ducts,  and  numerous  conglomerate  raphides  (clumps  of 
crystals  of  oxalate  of  lime).     From  100  grs.  of  Russian  rhu- 
barb, the  late  Mr.  Edwin  Quekett  procured  between  35  and 
40  grs.  of  these  raphides.1     Turpin  considered  the  presence  of 
these  crystals  sufficient  to  distinguish   Russian  and  Ch 
rhubarb  from  that  grown  in  Europe;  but  in  some  specimens  of 
Euglish  rhubarb  I  have  met  with  them  in  as  great  abund 
as  in  foreign  rhubarb.    According  to  Raspail,2  they  are  situated 
in  the  interstices  of  the  elongated  tissue;  but  this  Btatemi 
erroneous,  the  situation  of  the  crystals  being  iu  the  interior  of 
Crystals  of  Oxalate        the  cells. 

of  Lime  in  Russian         The  small  pieces  of  crown  rhubarb  are  usually  picked  out 

Mubarb.  and  sold  as  radix  rhei  turciei  electa^  the  larger  pieces  and  dust 

being  employed  for  powdering. 

The  powder  of  Russian  rhubarb  is  of  a  bright  yellow  colour,  with  a  reddish  tint; 

but,  as  met  with  in  the  shops,  it  is  almost  invariably  mixed  with  the  powder  of 

English  rhubarb. 

2.  White  or  Imperial  Rhubarb. — When  Pallas  was  at  Kiachta,  the  Bucharian  merchant*,  who 
supplied  the  crown  with  rhubarb,  brought  some  pieces  of  rhubarb  as  white  as  milk,  with  a 
sweet  taste,  and  the  same  properties  as  rhubarb  of  the  best  quality.3  It  is  not  met  with  in 
English  commerce  as  a  distinct  kind  ;  and  it  is  almost  unknown  in  Russia4     But  in  the 

of  Russian  rhubarb  there  are  occasionally  found  pieces  having  an  unusually  white  appearance; 
these  I  presume  to  be  the  kind  alluded  to.5  White  rhubarb  is  said  to  be  the  produce  of  R. 
leucorrhizum,  Pallas  (R.  nanutri,  Sievers.) 

3.  Taschkent  Rhubarb. — This  is  the  refuse  of  the  true  Russian  rhubarb,  which  comes  hy  way 
of  Taschkent.  It  differs  but  little  from  the  crown  rhubarb.  On  account  of  its  cheapness,  it, like 
the  Bucharian  sort,  is  employed  for  purposes  for  which  the  crown  rhubarb  of  Russia  is  too  ex- 
pensive.    I  have  not  met  with  it  in  English  commerce. 

4.  Bucharian  Rhubarb  {Rheum  buchuricum.) — Grassman,  an  apothecary,  at  St.  Petersburg, 
who  has  described  this  sort,6  considers  it  to  be  the  rhubarb  which,  according  to  Pallas,  is  ob- 
tain ed  from  Rheum  undulatum,  and  which,  in  the  Pharmacopeia  Rossica,  for  1798,  was  denomi- 
nated radix  rharbarbi  sibirici.  As  it  is  not  under  the  control  of  the  crown,  in  Russia,  it 
goes  no  examination,  and  inferior  and  rotten  pieces,  therefore,  are  often  met  with.  On  account 
of  its  cheapness  it  is  used,  in  Russia,  in  veterinary  medicine. 

In  1840,  some  of  it  was  received  here  by  Mr.  Faber,  from  Russia,  to  whom  I  am  indebted 
for  samples  of  it.  It  is  described  as  being  carried  into  the  latter  country  by  way  of  Nisclmy, 
where  it  is  trimmed  for  the  Moscow  market. 

This  kind  of  rhubarb  is  intermediate  between  the  Chinese  and  Russian  or  Muscovite  rhu- 
barb, but  is  of  inferior  quality.  The  pieces  are,  more  or  less,  rounded  or  flattened,  and  wei^h 
from  one  to  two  ounces  each.  Some  of  them  appear  to  have  been  deprived  of  their  cortical 
portion  by  scraping,  as  in  the  Chinese  rhubarb ;  but  in  others,  the  cortex  has  been  removed  by 
slicing.  Most  of  them  are  perforated  by  a  hole,  apparently  for  the  purpose  of  drying  them; 
but  in  none  of  the  holes  are  there  any  remains  of  the  cord  used  in  suspending  the  roots.  The 
holes,  moreover,  appear  to  have  been  cleaned  out,  as  in  the  Russian  rhubarb,  for  no  portion  of 
decayed  rhubarb  is  seen  in  them.  Some  of  the  pieces  are  dense,  but  most  of  them  are  lighter 
than  good  Russian  rhubarb.  Internally,  they  are  often  decayed  and  dark  coloured.  Their  tex- 
ture is  sitnilar  to  that  of  genuine  rhubarb.  The  odour  is  also  like  that  of  rhubarb,  but  much 
feebler;  the  taste  is  bitter  and  astringent.  When  chewed,  this  rhubarb  feels  gritty  under  the 
teeth.     Its  colour  is  darker  than  that  of  good  Russian  rhubarb. 

5.  Siberian  Rhubarb  :  Rheum  sibiricumJ — This  is  the  sort  which  Grassman  has  described  as 
Siberian  rhapontic  rhubarb.  In  1845,  three  chests  of  it  came  to  England  from  St.  Petersburg, 
under  the  name  of  Bucharian  rhubarb,  and  were  sold  by  public  sale  at  fid.  per.  lb. 

1  Lindley's  Introduction  to  Botany,  3d  ed.  p.  553.  .  „„ 

'  Chim.  Organ.  2  Voyages,  t.  iv.  p.  ZW- 

4  Grassman  ;   Buchner's  Repert.  Bd.  xxxviii.  S.  179,  1831. 
6  Consult  Gcebel  and  Kunze,  Pharm.  Waarenkundt, 

$  Buchner's  Repertorium,  Bd.  xxxviii.  S.  179,  !j$31.  .     .  . 

1  For  a  notice  of  this  and  two  preceding  varieties,  see  a  paper  by  the  author  in  the  Pharmaceutical  Jou 
nal,  vol.  iv.  pp.  445  and  500,  1845. 
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In  iu  general  appearance,  it  agreed  with  rhubarb  grown  in  this  country,  and  known  as  Eng- 
i.  rhubarb.  It  had  been  decorticated,  though  imperfectly  so,  as  portions  of  the  dark  brown 
cortex  were  here  and  there  left  adherent.  The  pieces  were  all  more  or  less  cylindrical,  seldom 
exceeding  four  inches  in  length  and  an  inch  in  diameter,  and  on  the  average  weighed  about  100 
each  ;  the  longest  piece  was  six  inches  in  length;  and  an  inch  and  a  half  in  diameter. 
The  broadest  piece  was  somewhat  flattened,  and  about  three  inches  in  its  broadest  diameter. 
Its  colour  was,  in  general,  darker  than  that  of  the  ordinary  rhubarb,  but  was  of  the  same  kind 
of  tint  lis  odour  was  remarkably  sweet,  similar  to  what  I  have  perceived  when  drying  the 
roots  of  different  species  of  Rheum  cultivated  in  England.  When  chewed  it  was  not  gritty. 
lis  taste  was  mucilaginous,  bitterish,  but  not  astringent.  The  fracture  of  the  smaller  and  sound 
pi'"-  was  similar  to  that  of  English  stick  rhubarb;  the  larger  pieces  were  decayed,  dark 
brown,  and  tasteless  in  the  centre. 

2.  Canton  Rhubarb. — This,  like  the  Russian  crown  rhubarb,  is  the  produce  of 
China,  but  is  exported  from  Canton.  It  is  usually  known  in  English  commerce  as 
Chiitrs,  or  East  Indian  rhubarb  (radix  rhei  chinensis  seu  indici.~)  It  is  imported 
either  directly  from  Canton,  or  indirectly  by  Singapore  and  other  parts  of  the  East 
Indies,  and  is  probably  the  produce  of  the  province  of  Se-tchuen  (Du  Halde),  of 
Hoo-nan  and  Iloo-pih,  as  well  as  of  other  provinces  (Gutzlaffe  and  Reed). 

Three  kinds  of  Canton  rhubarb  are  known  in  commerce ;  these  are,  the  untrim- 
med  or  half-trimmed^  the  trimmed,  sometimes  called  the  Dutch  trimmed,  and  what 
I  have  called  stick  rhubarb. 

0.  Half-trimmed  or  nut  rimmed  Canton  Rhubarb. — This  is  usually  Chinese  or 
East  Indian  rhubarb  of  the  shops.  It  is  called  "  untrimmed,"  or  "  half-trimmed," 
because  the  cortical  portion  of  the  root  has  been  incompletely  scraped  (not  sliced) 
off;  and  consequently  the  pieces  have  a  rounded  character,  and  are  devoid  of  th 
flat  surfaces  and  angles  produced  by  slicing  (as  in  the  Russian  and  Dutch  trimmed 
rhubarbs).  The  inferior  pieces  present  the  remains  of  the  greenish-brown  or  blackish 
cortex.  The  pieces  are  frequently  cylindrical  or  roundish,  but  sometimes  flattened  ; 
in  trade,  they  are  distinguished  as  rounds  and  flats.  They  are  generally  perforated 
with  holes,  in  many  of  which,  we  find  portions  of  the  cords  by  which  they  were 
suspended.  These  holes  arc  smaller  than  those  observed  in  Russian  rhubarb,  and 
that  portion  of  the  root  forming  their  sides  is  usually  dark-coloured,  decayed,  and  of 
inferior  quality.  The  best  pieces  are  heavier  and  more  compact  than  that  of  the  Rus- 
sian kind;  and  are  covered  with  an  easily  separable  dust.  When  this  is  removed,  we 
observe  that  the  surface  is  not  so  regularly  reticulated,  is  of  a  more  yellowish-brown 
than  reddish-white  colour,  and  has  coarser  fibres  than  Russian  rhubarb.  On  the 
liner  pieces,  we  notice  numerous  star-like  spots  or  depressions.  The  fracture  is 
uneven;  the  veins,  especially  towards  the  middle,  have  a  less  determinate  direction, 
and  are  of  a  duller  or  reddish-brown  colour,  and,  in  very  bad  pieces,  of  an  umber- 
brown  colour,  with  a  gray  substance  between  the  veins. 

The  odour  of  this  species  is  much  less  powerful  than  that  of  Russian  rhubarb, 
and  is  somewhat  less  aromatic.  The  taste,  grittiness  when  chewed,  and  microscopic 
appearances,  are  similar  to  those  of  Russian  rhubarb.  The  colour  of  the  powder 
is  of  a  more  dull  yellow  or  brownish  cast. 

This  sort  of  rhubarb  is  imported  in  chests  and  half  chests;  the  former  contains 
one  picul  (133J  lbs.),  the  latter  half  a  picul.  The  chests  are  oblong,  have  been 
coarsely  put  together,  and,  except  in  shape,  resemble  tea-chests;  and,  like  the  lat- 
ter, are  lined  with  sheet-lead.     The  cover  is  a  double  one. 

When  this  sort  arrives  in  London,  it  is  hand-picked,  tared,  and  sorted  into  three 
qualities— -bright  and  sound,  dark  and  horny,  and  worm-eaten.  This  is  not  done 
with  Russian  rhubarb. 

^  7.  Dutch-trimmed  or  Batavian  Rhubarb,  offic.  (Rhubarbe  de  Perse,  Guibourt.) — 
This  kind  of  rhubarb  is  closely  allied  to,  if  It  be  not  identical  with,  the  preceding 
in  its  texture.  In  commerce,  however,  it  is  always  regarded  as  distinct.  It  is 
imported  from  Canton  and  Singapore  in  chests,  each  containing  one  picul,  (133£ 
lbs.)  It  has  been  dressed  or  trimmed  to  resemble  the  Russian  crown  rhubarb, 
which  it  does  in  shape,  size,  and  general  appearauce  ;  for  the  cortical  portion  of  the 
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root  seems  to  have  been  separated  by  slicing,  and  hence  the  pieces  have  the  buds 
angular  appearance  on  the  surface  that  the  Russian  rhubarb  has.  The  pieces  aw 
frequently  perforated,  and  in  the  holes  are  found  the  remains  of  the  cord  by  which 
the  root  has  been  suspended;  in  this  it  differs  from  the  Russian  crown  rhubarb 
In  the  drug-trade,  this  kind  of  rhubarb  is  said  to  be  trimmed,  and,  according  to 
the  shape  of  the  pieces,  they  are  called  flats  or  rounds  The  colour  and  weight  of 
the  pieces  are  variable.  c 

8.  Ca?iton  Stick  Rhubarb.*— In  1844,  five  cases  of  this  rhubarb  were  imported  from  I 
and  were  sold  by  public  sale,  at  8d.  per  pound. 

All  the  pieces  but  one  of  my  sample  are  cylindrical,  about  two  inches  long,  from  half  to 
three-quarters  of  an  inch  in  diameter,  and  weigh  each  on  the  average  about  100  grains  The 
piece  to  which  I  have  referred  as  forming  the  exception  is  shaped  like  a  flattened  cylinder  cut 
obliquely  at  one  end;  its  greatest  length  is  about  two  and  a  half  inches,  its  greatest  breadth  two 
inches  and  a  quarter;  while  its  depth  is  about  one  inch,  and  its  weight  is  about  two  i 
Mr.  Faber,  from  whom  I  received  it,  tells  me,  that  on  the  examination  of  a  quantity  of  Canton 
stick  rhubarb  he  found  several  such  pieces. 

Most  of  the  pieces  are  decorticated.     These  resemble  English  stick  rhubarb  in  their 
and  colour,  except  that  they  are,  perhaps,  somewhat  paler.     The  taste  is  bitter,  and  son 
astringent,  but  considerably  less  so  than  that  of  good,  half-trimmed,  Canton  Rhubarb.    By  chew, 
ing  it,  little  or  no  grittiness  is  perceptible. 

This  kind  of  rhubarb  is  probably  obtained  from  the  root-branches  of  the  plant  which 
the  usual  Canton  rhubarb. 

3.  Himalayan  Rhubarb  (Radix  Rhei  Himalayanensis  ;  Radix  RJiei  India).— 
Rhubarb,  the  produce  of  the  Himalayas,  which  makes  its  way  through  the  plains 
of  India,  through  Kahlsee,  Almora,  and  Butan,  is  probably,  from  its  usual  dark 
colour  and  spongy  texture,  the  produce  of  either  or  both  R.  Emodi  and  R.  Webbia- 
num;  the  roots  of  R.  spiciforme  and  R.  Moorcroftianum  being  lighter  ooloured 
and  more  compact  in  structure. 

I  have  met  with  two  sorts  of  Himalayan  rhubarb : — 

9.  Large  Himalayan  Rhubarb;  Rhubarb  from  Rheum  Emodi?— I  .am  indebted 
to  Dr.  Wallich  for  some  specimens  of  this  sort  of  rhubarb.  He  obtained  them  from 
the  inhabitants  of  the  Himalayas,  who  had  strung  the  pieces  around  the  necks  of 
their  mules.  It  has  scarcely  any  resemblance  to  the  officinal  rhubarb.  The  pieces 
are  cylindrical,  and  are  cut  obliquely  at  the  extremities;  the  cortex  of  the  root  is 
not  removed;  the  colour  is  dark-brown,  with  a  slight  tint  of  yellow;  they  are  with- 
out odour,  and  have  a  coarse  fibrous  texture. 

In  November,  1840,  when  China  rhubarb  was  very  scarce  and  dear,  nineteen 
chests  of  Himalayan  rhubarb  were  imported  from  Calcutta  into  this  country.  The 
chests  were  of  the  usual  Calcutta  kind,  made  of  the  hard,  heavy,  brittle  Bengal 
wood.     The  weight  per  chest  was  gross  1  cwt,  2  qrs.  2G  lbs. 

The  pieces  varied  considerably  in  size  and  shape;  some  were  twisted,  cylindrical, 
furrowed  pieces,  put  obliquely  at  the  extremities,  about  four  inches  long,  and  an 
inch  and  a  half  in  diameter.  Others  were  circular  disks,  about  three  inches  in 
diameter,  two  inches  thick,  and  weighed  about  four  ounces  each.  Besides  these, 
semicylindrical,  angular,  and  other-shaped  pieces  were  met  with,  and  were  obviously 
obtained  by  slicing  the  root.  Some  of  the  pieces  were  decorticated,  others  were 
coated.  The  general  colour  was  dark  brown;  the  prominent  decorticated  and  paler 
parts  having  an  ochre-brown  tint.  It  had  a  feeble  rhubarb  odour,  and  a  bitter 
astringent  taste.  When  broken,  it  did  not  present  the  marbled  texture  character- 
istic of  ordinary  rhubarb.  By  chewing  it,  little  or  no  grittiness  was  perceived.  It 
was  exceedingly  light,  and  worm-eaten. 

This  was  the  first  shipment  of  Himalayan  rhubarb  ever  made  to  this  country. 
Two  chests  sold  at  4d.  per  lb. ;  the  remainder  at  Id.  per  lb.2 

10.  Small  Himalayan  Rhubarb;  Rhubarb  from  Rheum  Webbia  num. —I  am 
indebted  to  Dr.  Royle  for  this  sort.     It  is  the  same  as  that  referred  to  in  the  ex- 

'  See  a  paper  by  the  author  in  the  Pharmaceutical  Journal,  vol.  iv.  p.  440,  1845. 
Dr.  Royie  [IUust.  of  the  Botany  of  the  Himalayan  Mountains,  p.  316   f:ivs  that  the  Himalayan  rhu- 
barb se  Is  for  only  one-tenth  of  the  price  of  the  best  rhubarb,  resembling  in  quality  the  Russian,  and  winch 
is  found  in  India. 
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perimcnts  of  Mr.  Twining.1  The  pieces  are  short  transverse  segments  of  the  root- 
brunches,  of  a  dark  brownish  colour,  odourless,  or  nearly  so,  with  a  very  bitter 
gent  taste,  and  in  quality  do  not  essentially  differ  from  the  roots  given  me  by 
Dr.  Wallich. 

4.  European  Rhubarb  {Radix  Rhei  Europxty. — This  is  rhubarb  cultivated  in 
Europe.     The  only  two  sorts  with  which  I  am  acquainted  are  the  English  and  French. 

11.  English  Rhubarb  [Radix  Rhei  Anglici). — This  is  the  produce  of  Rheum 
Rhaponticum,  cultivated  in  the  neighbourhood  of  Banbury  in  Oxfordshire. 

The  hi-tory  of  this  rhubarb  is  not  a  little  curious.  It  appears  that  Mr.  Wm.  Hayward,  an 
apothecary  at  Banbury,  was  the  original  cultivator  of  rhubarb  in  that  locality.  From  his  own 
Statement*  it  appears  that  he  began  to  culivate  it  about  the  year  1777.3  In  1789  he  obtained 
n  silver  medal,  and  in  1794  a  gold  medal,  from  the  Society  of  Arts,  for  the  cultivation  of  what 
he  terms  "the  true  Turkey  rhubarb;'4  the  plant  for  which  the  Society  offered  the  premium 
being  the  "  R.  palmatum,  or  true  rhubarb.''5  Mr.  Hayward  died  in  1811,  and  his  plants  were 
purchased  by  the  father  of  one  of  the  present  cultivators. 

At  present  there  are  three  cultivators  of  Banbury  rhubarb;  viz.  Mr.  R.  Usher  of  Overthorpe 
and  Bodicott,  Mr.  T.  'Fustian  of  Milcombe,  and  Mr.  E.  Hughes  of  Neithorp.  These  parties  grow 
altogether  about  12  acres  of  rhubarb.  Only  one  species  is  in  cultivation,  and  that  I  find  to  be 
R.  rhaponticum.  I  have  examined  specimens  of  it  sent  to  me  by  Mr.  Rye,  surgeon  of  Ban- 
bury, and  to  the  Pharmaceutical  Society  by  Mr.  W.  Bigg.  Mr.  Usher  states  that  no  other  species 
was  ever  cultivated  at  Banbury;  and  that  he  cannot  produce  English  rhubarb  from  the  "Giant 
rhubarb,"  or  any  other  sort.6 

At  Banbury,  the  rhubarb  is  obtained  from  roots  of  three  or  four  years  old.  They 
are  dug  up  in  October  or  November,  freed  from  dirt,  deprived  of  their  outer  coat 
by  a  sharp  knife,  exposed  to  the  sun  and  air  for  a  few  days,  and  dried  on  basket- 
work  in  drying-houses  heated  by  stove-pipes  or  brick  flues.  Mr.  Hayward  accele- 
rated the  curing  process  by  scooping  a  hole  in  the  largest  pieces;  and  dried  both 
these  and  the  smaller  pieces  strung  on  packthread,  and  hung  in  a  warm  room. 

The  root-stock  yields  the  trimmed  English  rhubarb;  the  root-branches  yield  the 
cuttings  or  stick  English  rhubarb.  The  produce  of  the  process  of  trimming  is  called 
raspings,  and  serves  for  powdering. 

Trimmed  or  dressed  English  rhubarb  is  the  kind  frequently  observed  in  the  show- 
bottlea  of  druggists'  windows,  and  was  formerly  sold  in  Cheapside  and  the  Poultry 
for  "  Turkey  rhubarb"  by  persons  dressed  up  as  Turks.  It  occurs  in  various-sized 
and  shaped  pieces,  which  are  trimmed  and  frequently  perforated,  so  as  to  represent 
a  rhubarb  ;7  some  of  the  pieces  are  cylindrical  in  their  form,  and  are  evidently 
segments  of  cylinders;  others  are  flat.  This  kind  of  rhubarb  is  very  light,  spongy 
cially  in  the  middle  of  the  large  flat  pieces),  attractive  of  moisture,  pastv  under 
the  pestle,  and  has  a  reddish  or  pinkish  hue  not  observed  in  the  Asiatic  kind.  In- 
ternally it  has  usually  a  marbled  appearance;  the  streaks  are  pinkish,  parallel,  and 
have  a  radiated  disposition,^  and  in  the  centre  of  some  of  the  larger  pieces  the 
ti  iture  is  soft  and  woolly,  and  may  be  easily  indented  by  the  nail.  Its  taste  is 
astringent  and  very  mucilaginous;  it  is  not  at  all,  or  only  very  slightly,  gritty 
under  the  teeth;  its  odour  is  feeble,  and  more  unpleasant  than  either  the  Russian 
or  Bast  Indian  kinds.  The  microscope  discovers  in  it,  for  the  most  part,  very  few 
crystals  of  oxalate  of  lime. 

The  common  stick  English  rhubarb  (called  at  Banbury  the  cuttings')  occurs  in 
angular  or  roundish  pieces,  of  about  five  or  six  inches  long,  and  an  inch  thick. 
When  fractured  it  presents  the  radiated  appearance,  and  the  red-coloured  streaks, 
of  the  kind  last  mentioned.  Its  taste  is  astringent,  but  very  mucilaginous;  it  is 
not  gritty  under  the  teeth ;  it  breaks  very  short. 


1  Trims.  Med.  ntui  PAy«.  Sot.  of  Calcutta,  vol.  iii.  p.  111. 

•    frmis.  Soci*tf  of  Arts,  vol.  viii.  pp.  ?/>  and  70,  1790, 

1  The  cultivation  of  rhubarb  in  Britain  was  long  since  recommended  by  Sir  William  Fordvee  in  'i  work 

""''  ■  ''"»''  »/  Cultivating  end  Curing  Rhubarb  in  Britain    for 

bond.  1  •"»»,  jut 

'  I'.'"  '  '    xii-  PP-  895-880,  1784.  >  Ibid.  vols.  vii.  p.  281   and  xi   n  28<> 

,l;"rll"rl1"  N|r    Blgg'a  Answers  to  Qutrie$(dnwz  up  bv  the  author),  and  the  author' sA7>/, 

ury  Rhubarb,  in  the  Pharmauutital  Journal,  vol.  vi.  pp.  7:3,  7-1   and  70  ™w  8Ao'e 

I  le  of  trimming,  in  the  Chinese' or  East  India  style  of  trimmim, 

■nd  o   ■mall  trimmed   piece*  like  truncs  d  Sac  trimmed  Banbury  rhubarb,  are  contained   nthe 

n  of  the  Pharmaceutical  Society.  '  "ll""ll,R 
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English  rhubarb  is  extensively  employed  by  druggists  to  adulterate  the  ] 
of  Asiatic  rhubarb. 

12.    French  rhubarb  (Radix  Rhei  Galilei). — This  kind  of  rhubarb  is  pro 
from  Rheum  Rhapontieum,  undulation,  and    especially  compactum.1     Tin 
cultivated  at  Rheumpole,  a  place  not  far  from  Lorient,  in  the  department  of  Mor> 
bihan.     Rheum  p  alma  turn  is  no  longer  cultivated  there.     Through  the  kindn 
Professor  Guibourt,  I  possess  two   kinds  of  French  rhubarb.     One  of  tin 
calls  flat,  and   is  probably  the  produce   of  R.  rhapontieum;  the  other  he  terms 
round,  and  is  the  produce  of  R.  compactum. 

Composition. — Few,  if  any,  articles  of  the  materia  medica  have  been  so  fre- 
quently the  subject  of  chemical  investigation  as  rhubarb.  Many  chemists  have 
submitted  it  to  examination  for  the  purpose  of  discovering  all  its  proximate  prin- 
ciples. Among  these,  may  be  mentioned  Schrader2  in  1807,  N.  E.  Henry3  in  1M4, 
Brande4  in  1821,  Hornemann5  in  1822,  Peretti6  in  1826,  Buchner  and  Herbergei! 
in  1831,  Lucae8  in  1833,  0.  Henry9  in  1836,  Brandes10  in  1836,  and  Schlossberger 
and  Doepping  in  1814. u 

But  several  of  the  more  important  chemical  examinations  of  rhubarb  have  been 
made  with  the  view  chiefly  of  discovering  the  one  or  more  active  principles  of 
rhubarb.  Among  these  I  include  the  investigations  of  Trommsdorff,12  I'faff," 
Nani,14  Caventou,15  Carpenter,16  Dulk,17  and  especially  of  Schlossberger  and  Doepp- 
ing, before  quoted. 

One  hundred  grains  of  the  finest  Russian  rhubarb,  according  to  Mr.  Brande,  lost  44.2  grs.  by 
being  repeatedly  digested   in    alcohol  (sp.  gr.  0.815).     By  evaporation,  the  alcoholic   solution 
yielded  a  residue  of  3G  grains  (the  loss  8.2  grs.  may  be  ascribed  to  water),  of  which  1( 
(resin?)  were  insoluble  in  water. 

The  rhubarb  left  after  the  action  of  alcohol  weighed,  when  dried  at  212°  F.,  55.8  grs,  It 
yielded  to  water  31  grs.  (gum?)  The  insoluble  residue,  weighing  24.8  grs.,  must  have  con- 
sisted of  woody  fibre,  oxalate  of  lime,  &c. 


Bitter  principle  of  Pfaff 

Yellow  colouring  matter  of  Henry 

Astringent  extractive 

Oxidized  tannin     

Mucilage     

Substance  extracted  by  potash  lye 

Oxalic  acid 

Woody  fibre 

Moisture 

Rhapontiein 

Starch 

Loss  [water  and  odorous  matter  ?] 

Rhubarb 

The  woody  fibre  being  incinerated,  yielded — 

Potash 

Charcoal 

Silica 

Carbonate  of  magnesia 

Alumina  with  oxide  of  iron 

Carbonate  of  lime 

Ashes 


Hornemann'1  s  Analyses. 


Russian. 


16.042 

9.563 
14.687 

1.458 
10.000 
28.333 

1.042 
14.583 

3.333 


100.000 


trace 

0.208 
2  416 
0  208 
0.208 

5.663 


8.873 


English 
[Chinese?] 


14  .375 
9.166 

16.458 
1.249 
8.333 

30.416 
0.833 

15.416 
3.125 


trace 
0  208 
0.416 
0.208 
0.208 
7.083 


8.123 


Sicilian 
[English?] 


10.156 

2.187 
10.417 
0.833 
3.542 
41042 

8.542 
6.043 

1 .012 
14.583 
1.614 


Lvcae's 
Analyiis. 


Rheum 
Emodi. 


4.220 
7.500 

8  l> 
0.409 

55.833 
1  309 

10  334 


1:904 


100.000  100.000 


[uanti- 
ties  of]  o 
lime,    aJ 
na.  and 

lie-in.       wire 

too  uninll  I" 
be  Mscuratelj 
determii 


0.2(18 
(i  155 
0  208 
0  572 
3354 


4.997 


Guibourt,  op.  supra  cit. 

Berlinisches  Jahrburh  f.  d.  Pharmacie  auf  das  J.  1807,  p.  123. 

Bull.de  Pharm.  vi.  87,  1814.  4  Quart.  Journ.  of  Science,  voj.  x.  p. 

Berl.  Jahrb.  Bd.  xxiii.  p   252,  1822.  «  Journ.  i)e  Pharm.  xiv.  536,  1828 

Buchner's  Repertor.  Bii .  xxxviii.  p   337.  1831.  f  Ibid    fur  1834,  p 

Journ.  de  Pharm.  audi.  893,  1836.  '"Pharm   Central-Blatl  ftir  1836,  | 

Ann.  der  Chem.  u.  fharm.  Bd.  1.  p.  196,  1814  ;   and  Pharm.  Journal,  vol.  iv.  p    136,  1844. 

Journ   ile.  Pharm.  iii.  I,  p.  106. 

Syst.  d.  Mat.  Med.  Bd.  iii.  p.  23.  1814  ;  and  Bd.  vi.  p.  306,  1821. 

Biblioth.  VniV.  xxxiii.  232.  '5  Journ.  de  Pharm.  t.  xii    p.  22 

Philadeljihia  Journal  of  Pharmacy,  vol.  i.  p.  139. 

Arch.  d.  Pharm.  Bd.  xvii.  p.  26:  also,  Pharm.  Central-Blatl  fur  1839,  p.  102. 
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Brandts' s  Analysis.  Schlossberger  and  Doepping's  Analysis. 

(Chinese  Rhubarb.)  (Moscow  and  Chinese  Rhubarb.) 

Pure  rhabarberic  acid 2.0    1.  Chrysophanic  acid. 

Impure  rhabarberic  acid     7.5  |  2.  Three  resins  (aporetine,  phaoretine,  and  erythro- 

Gallic  ;tcid,  with  some  rhabarberic  acid     ...  2.51  retine.) 

Tannin 9.0    3.  Extractive  matter 

Colouring  extractive 

■tallizable  susrar,  with  tannin 11.0 

nl 4.0 

Gummy  extractive  taken  up  by  caustic  potash  14.4 

Pectic  acid 4.0 

Malate  and  vallate  of  lime 11 

Oxalate  (if  lime 11.0 

Sulphate  of  potash,  and  chloride  of  potassium  1.5 

Phosphate  of  lime  with  oxide  of  iron 0.5 

Silica 1.0 

Woody  fibre 25-0 

AVatef 2.0 


4.  Tannic  acid. 

5.  Gallic  acid. 

6.  Sugar. 

7.  Pectine. 

H.  Oxalate  of  lime. 

9.  Ashes  (containing  potash,  soda,  silica  and  sand, 
traces  of  sesquioxide  of  iron,  phosphate  of 
lime,  and  magnesia,  sulphuric,  muriatic  (chlor- 
ine;, phosphoric  and  carbonic  acids. 


Rhubarb 100.0 

Schlossberger  and  Doepping  conclude  that  the  flavour,  relation  to  chemical  reagents,  and  thera- 
peutical properties  of  rhubarb,  depend  on  the  conjoint  operation  of  the  resin,  the  colouring  mat- 
ter, and  the  extractive;  modified  perhaps  in  some  degree  by  the  other  ingredients. 

1.  Odorous  Matter  of  Rhubarb  (Volatile  Oil?). — In  none  of  the  analyses  of  rhubarb  is 
any  mention  made  of  a  distinct  odorous  principle;  yet  it  appears  to  me  that  such  must  exist. 
As  the  colour  and  odour  bear  no  proportion  to  each  other  in  different  kinds  of  rhubarb,  it  is 
tolerably  clear,  that  they  cannot  depend  on  one  and  the  same  principle.  The  odorous  principle 
is  probably  a  volatile  oil,  but  it  has  not  hitherto  been  isolated.  A  few  years  since,  Dr.  Bressy 
announced  to  the  Academic  de  Medecine  that  he  had  separated  it,  but  the  committee  appointed  to 
repeat  his  experiments  was  unable  to  procure  it  by  his  process.1  Zenneck2  says  that  the  rhu- 
barb odour  is  imitated  by  a  mixture  of  nitric  acid,  aloes,  and  chloride  of  iron. 

2.  Ykllow  Cristalline  Granular  Matter  of  Rhubarb.  Chrysophanic  Acid  (so  called 
from  xpuroc,  gold,  and  faivu,  I  shine)  ;  Rheic  Acid.  Cl0HsO3.  Found  in  Russian  and  Canton 
rhubarb;  in  the  roots  of  Rheum  Rhaponticum  and  Rumex  obtusifolius;  and  in  Parmelia  parie- 
tina  (see  emit,  p.  69).  In  the  pure  or  more  or  less  impure  state,  it  lias  been  long  known 
under  the  names  of  rhabarbaric  acid,  rheumin,  rhabarberin,  and  rhein.  It  may  be  procured  from 
rhubarb  by  means  of  ether  in  Robiquet's  displacement  apparatus. 

Pure  chrysophanic  acid  is  a  beautiful,  clear,  yellow,  odourless,  and  tasteless  substance,  which 
separates  in  granular  masses,  and  shows  little  disposition  to  crystallize.  It  is  tolerably  soluble 
in  hot  rectified  spirit  of  wine;  not  very  soluble  in  ether,  even  when  boiling;  and  almost  insolu- 
ble in  cold  water,  but  more  soluble  in  boiling  water.  Heated,  it  evaporates,  emits  yellow  fumes 
which  condense  and  form  yellow  flocculi,  and  at  the  same  time  a  part  becomes  carbonized.  It 
dissolves  in  alkalies,  producing  a  beautiful  red  colour;  if  the  potash  solution  be  evaporated  to 
dryness,  the  red  colour  changes  to  violet,  and  then  to  a  beautiful  blue.  It  dissolves  in  oil  of 
vitriol,  forming  a  beautiful  red  solution,  from  which  water  precipitates  yellow  flocculi. 

3.  Resins.  According  to  Schlossberger  and  Doepping,  rhubarb  contains  three  resins  soluble 
in  alcohol,  but  insoluble  in  water. 

a.  Aporetine  (from  otto,  from,  and  jjutivh,  resin)   is  a   product  or  deposit  of  the  resin  of  rhu- 
barb.    It    is   black  and   shining  when    dry;    slightly  soluble  in   hot  spirit,  ether,   cold 
and   hot  water;   very  soluble  in  ammonia  and  potash. 
6.  Phaorttine  (from  <f>aio'c,  red  brown,  and  pmivr,);  Brown  resin  of  rhubarb.     C'6H*(X     It  is 
yellowish  brown,  very  slightly  soluble  in  water  and  ether;  very  soluble  in  spirit  and  its 
alkalies,  and  may  be  thrown  down  from  the  latter  solution  by  the  mineral  acids. 
y.  Erytharetine  (from  tfufle'e,  red,  and  pnTtvn) ;  Red  rttm  of  rhubarb.     O'H'O*.     It  is  yellow, 
soluble  in   «ther,  very  soluble  in   alcohol;  forms  rich    purple  combinations  with  potash' 
and  ammonia,  which  are  very  soluble  in  water.     To  this  resin,  as  well  as  to  chrysopha- 
nic acid,  rhubarb  chiefly  owes  its  colour. 
I.  Hitter  I'uincu'lk;    Extract**?     Rhubarb  contains  a  bitter  principle;   but  most  of  the 
substances  which    have  been  announced  as  the  bitter  principle  of  rhubarb,  under  the  name 
of  caphopierilt  ('  from  na<piw,  I  exhale,  and   wixfo'f,  bitter),  or  rhabarberin,  are  themselves  com- 
pounded of  two  or  more  principles.     Schlossberger  and  Doepping  describe  the  extractive  mat- 
ter of  rhubarb  as  having  a  bitter  taste,  but  not  the  flavour  of  rhubarb. 

-niiM.KNT  Matter  (Tannic  and  Gallic  adds)  —  The  red  veins  are  the  seat  of  the 
astringent  matter.  This  is  proved  by  brushing  the  cut  surface  of  rhubarb  with  a  weak  solution 
nf  a  ferruginous  salt;  the  red  veins  only  undergo  a  change  of  colour. 

ti.   Iniiikfeiient  Substahcm. — Rhubarb  contains  a  considerable  quantity  of  starch  and  pec- 

vegetable  jelly.      The  starch  consists  of  small  grains,  with  a   very  distinct  nucleus  or 

lnliim,  and  arranged  in   groups,  each  of  2,  3,  or  more  grains.     Sugar  also  may  be  detected  by 

Trommer's  teal  and  fermentation  (see  ante,  p.  15U).    Cellulose  and  mucilage  aleo  are  present     ' 


Dict.dcsDrog  t.  iv.  p. 435.  "  Pharm.  Central-Blatt  fur  1835 
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7.  Oxalate  of    Lime. — The  conglomerate  raplikles  before  noticed    (sec  ante,  p.  426)  are 
crystals  of  oxalate  of  lime.     They  may  be  separated  in  great  abundance  by  boiling  Russian  it 
China  rhubarb  in  water  until  the  cohesion  of  the   tissue  is  completely  destroyed.     When  i|le 
decomposed   tissue  is  well  shaken  with  water,  the  crystals   fall    to  the  bottom  of  the 
Heated  to  redness,  they  are  changed   into  carbonate  of  lime.     A  solution  of  them   in  (lj|uie(j 
nitric  acid,  or  a  solution  obtained    by  boiling   the  crystals  with  a   solution  of  carbonate 
forms,  with    nitrate  of  silver,  a   white    precipitate   (oxalate  of  silver),  which   explode 
heated.     It  has  been  already  stated   that  the   late  Mr.  Edwin  Quekett  obtained  from  35  to  40 
per  cent,  of  oxalate  of  lime  from  Russian  rhubarb. 

'     8.  Rhaponticin. — A  yellow,  crystallizable,  odourless,  tasteless  substance,  obtained  from  the 
root  of  European  (English?)  rhubarb.    It  is  insoluble  in  cold  water, ether,  and  the  volai 
but  soluble  in  24  times  its  weight  of  boiling  water,  and  twice  its  weight  of  absolute  alcohol.' 

Chemical  Characteristics. — If  the  powder  of  rhubarb  be  heated  in  a  glass 
capsule  over  a  lamp,  an  odorous  yellow  vapour  (oil?  or  resin  with  chrysopham 
is  obtained,  which  communicates  a  red  colour  to  a  solution  of  caustic  potash.  The 
aqueous  infusion  of  rhubarb  is  rendered  green  by  the  sesquichloride  of  iron  (tonn« 
yallate  of  iron);  with  a  solution  of  gelatin  it  yields  a  copious  yellow  precipitate 
((annate  of  gelatin),  which  is  dissolved  on  the  application  of  heat,  or  by  the  addi- 
tion of  an  excess  of  gelatin ;  with  a  solution  of  disulphate  of  quinia,  a  yellowish 
precipitate  (tannale  of  quinia);  with  the  alkalies  (potash,  soda,  and  ammonia), a 
red-coloured  solution  (soluble  alkaline  chrysophanates) ;  with  lime-water,  a  i 
precipitate  (chrysophanate  of  lime);  with  the  acids  (the  acetic  excepted),  precipi- 
tates ;  and  with  various  metallic  solutions  (as  of  acetate  of  lead,  protochloride  of 
tin,  protonitrate  of  mercury,  and  the  nitrate  of  silver),  precipitates  (principally 
metallic  chrysophanates  and  tannates). 

Distinguishing  characteristics  of  rhubarb  and  turmeric. — Paper  stained  by  a 
strong  decoction  of  tincture  of  rhubarb  is  not  affected  by  boracic  acid,  or  by  the 
borates  rendered  acid,  whereas  turmeric  paper  is  reddened  by  these  agents.3  lience 
the  presence  of  turmeric  in  powdered  rhubarb  may  be  detected  by  this  mean-. 

Differential  characteristics  of  the  commercial  sorts  of  rhubarb. — All  the  different 
commercial  sorts  of  rhubarb  contain  the  same  constituents,  but  in  different  propor- 
tions; hence  the  differential  characteristics  are  founded  on  relative  or  comparative 
differences,  not  on  absolute  ones.  English  rhubarb  usually  contains  a  smaller 
quantity  of  crystals  of  oxalate  of  lime,  and  a  larger  quantity  of  starch.  It,  there- 
fore, is  less  gritty  between  the  teeth.  In  general,  a  decoction  of  Russian,  Dutch- 
trimmed,  or  of  China  rhubarb,  becomes,  with  a  solution  of  iodine,  greenish-blue 
{iodide  of  starch)  :  after  a  few  minutes  the  colour  disappears,  and  no  iodine  can  be 
detected  in  the  liquor  by  starch,  unless  nitric  acid  be  previously  added.  A  decoc- 
tion of  English  rhubarb,  however,  is  rendered,  by  a  solution  of  iodine,  intensely  blue 
(iodide  of  starch),  the  colour  not  completely  disappearing  by  standing.  These  pe- 
culiarities, however,  are  not  constant.  Some  specimens  of  Russian  rhubarb,  however, 
contain  so  much  starch  that  they  react  on  iodine,  like  those  of  English  rhubarb. 

Physiological  Effects,  a.  On  Animals. — On  the  solipedes  rhubarb  acts  as 
a  tonic,  confining  its  action  principally  to  the  stomach,  whose  digestive  power  it 
augments.  On  the  camivora  it  operates,  in  doses  of  half  a  drachm,  in  the  same 
way ;  but,  in  doses  of  several  drachms,  as  a  purgative.  On  the  larger  herbivora  it 
may  be  given  to  the  extent  of  several  ounces  without  causing  purgation.3  Tiede- 
inann  and  Gmelin4  detected  it  by  its  yellow  colour  in  the  serum  of  the  blood  of  the 
mesenteric,  splenic,  and  portal  veins,  and  in  the  urine  of  dogs  to  which  rhubarb 
had  been  administered  by  the  mouth.     They  failed  to  recognize  it  in  the  chyle. 

£.  On  Man. — In  small  doses  (as  from  four  to  eight  grains)  it  acts  as  an  astrin- 
gent tonic,  its  operation  being  principally  or  wholly  confined  to  the  digestive  organs. 
In  relaxed  conditions  of  these  parts  it  promotes  the  appetite,  assists  the  digestive 
process,  improves  the  quality  of  the  alvine  secretions,  and  often  restrains  diarrhoea. 
In  large  doses  (as  from  a  scruple  to  a  drachm)  it  operates,  slowly  and  mildly,  as  a 

1  Berzelius,  Traiti  de  Chim.  vi.  205.  3  Faraday,  Quart.  J  urn.  of  Science,  vol.  vi.  p.  IS- 

3  Moiroud,  Pharm.  Viter.  p.  260. 

"Versuche  u  d.  Wege  avf  welch.  Subst.  au>  d.  Magen  u.  Darmk.  gelang.  S.  10-12. 
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purgative,  sometimes  causing  slight  griping.  It  never  inflames  the  mucous  mem- 
brane of  the  alimentary  canal,  as  jalap,  scammony,  colocynth,  and  some  other 
drastic  purgatives  are  capable  of  doing.  The  constipation  which  follows  its  cathar- 
tic effect  has  been  ascribed  to  the  operation  of  its  astringent  matter.  In  febrile 
complaints  and  inflammatory  diseases  it  sometimes  accelerates  the  pulse,  and  raises 
the  temperature  of  the  body ;  whence  the  impropriety  of  its  use  in  these  cases. 

Under  the  use  of  rhubarb  the  secretions,  especially  the  urine,  become  coloured 
by  it.  According  to  Heller,  the  colour  which  the  urine  acquires  under  the  employ- 
ment of  this  medicine  depends  on  the  acid  or  alkaline  condition  of  this  secretion ; 
if  acid,  it  is  yellow;  if  alkaline,  it  becomes  reddish-yellow  or  blood-red.  From 
burger's  experiments,1  it  appears  that  the  colour  is  communicated  to  the 
urine  by  the  plueoretine  and  erythroretine,  and  not  by  the  chrysophanic  acid,  which, 
when  pure,  neither  operates  on  the  bowels  nor  colours  the  urine.  Urine  coloured 
by  rhubarb  stains  the  linen,  and  is  reddened  by  caustic  potash. 

The  cutaneous  secretion  (especially  of  the  arm-pits)  also  becomes  coloured  under 
the  use  of  rhubarb.  The  milk  of  nurses  who  have  taken  it  is  said  to  acquire  a 
purgative  property. 

Rhubarb  has  for  a  long  period  been  considered  to  possess  a  specific  influence  over 
the  liver,  to  promote  the  secretion  of  bile,  and  to  be  used  in  jaundice.  These 
opinions,  which,  as  Dr.  Cullen2  correctly  observed,  have  no  foundation  either  in 
theory  or  practice,  arose  from  the  absurd  doctrine  of  signatures. 

Considered  in  relation  to  other  medicinal  agents,  rhubarb  holds  an  intermediate 
rank  between  the  bitter  tonics  on  the  one  hand,  and  the  drastics  on  the  other. 
From  the  first  it  is  distinguished  by  its  purgative  qualities ;  from  the  latter,  by  its 
tonic  operation  and  the  mildness  of  its  evacuant  effects.  As  a  purgative,  it  is  per- 
haps more  closely  allied  to  aloes  than  to  any  other  cathartic  in  ordinary  use ;  but 
is  distinguished  by  its  much  milder  operation,  and  its  want  of  any  specific  action  on 
the  large  intestines. 

The  comparative  power  of  the  several  kinds  of  rhubarb  has  scarcely  been  ascer- 
tained with  precision.  The  remarks  above  made  apply  to  the  Russian  and  Chinese 
varieties,  whose  power  is  about  equal.  From  experiments  made  by  Dr.  Parry,  at 
the  Bath  Hospital,  it  appears  that  the  purgative  qualities  of  the  English  rhubarb 
are  scarcely  so  strong  as  those  of  the  Russian  and  Chinese  varieties;  but  the  differ- 
ence is  not  great.3  For  several  years  past,  English  rhubarb  has  been  exclusively 
employed  at  the  London  Hospital;  and  no  complaints  have  been  made  respecting 
its  operation.  Himalayan  rhubarb  is,  according  to  Dr.  Twining,4  almost  equal  to 
Russian  rhubarb  in  its  purgative  effects;  but  is  less  aromatic,  though  more  astrin- 
gent 

I  sks.— The  remedial  value  of  rhubarb  depends  on  the  mildness  and  safety  of 
its  operation,  and  on  its  tonic  and  astringent  influence  over  the  alimentary  canal. 

1.   As  a  purgative. — There  are  many  cases  in  which  the  above-mentioned  quali- 
ties render  rhubarb  peculiarly  valuable  as  a  purgative.     In  mild  cases  of  diarrhoea 
it  sometimes  proves  peculiarly  efficacious,  by  first  evacuating  any  irritating  matter 
contained   in  the    bowels,  and   afterwards  acting  as  an  astringent.     Given   at  the 
commencement  of  the  disease,  it  is  a  very  popular  remedy;  and  though  doubtless 
Hen   employed  unnecessarily  (since,  as  Dr.  Cullen  has  justly  observed,  in 
many  oases  do  further  evacuation  is  necessary  or  proper,  than  what  is  occasioned' by 
the  disease),  ye!  it  rarely,  if  ever,  does  harm.     Sulphate  of  potash  is  a  very  useful 
adjunct   to  it,  and  promotes  its  purgative  operation.     Antacids  (as  chalk  or  maa- 
are  frequently  conjoined  with  it.     It  is  not  fitted  for  inflammatory  or  febrife 
in   infant's  purgative  it  is  deservedly  celebrated.     It  is  well  adapted 
iriety  of  children's  complaints;  but  is  peculiarly  adapted  to  scrofulous  sub- 
nd  those  afflioted  with  enlargement  of  the  mesenteric  glands,  accompanied 

irmauvtieal  Journal,  vol.  viii.  p.  180, 1848.  3  »„.    .,  . 

'  Stephenson  and  Churchill,  Med.  Bat.  Mat.  Med. 

Boe.  of  Calcutta,  vol.  iii.  p.  411 
\ol,.   II, — 28 
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with  tumid  belly  and  atrophy.  Magnesia,  sulphate  of  potash,  or  calomel  may  be 
associated  with  it,  according  to  circumstances.  For  an  ordinary  purgative  in 
habitual  costiveness  it  is  scarcely  adapted,  on  account  of  the  constipation  which  fol. 
lows  its  purgative  effect. 

2.  As  a  stomachic  and  tonic. — In  dyspepsia,  accompanied  with  a  debilitated 
condition  of  the  digestive  organs,  small  doses  of  rhubarb  sometimes  prove  bene- 
ficial, by  promoting  the  appetite  and  assisting  the  digestive  process.  In  scro/ulout 
enlargement  of  the  lymphatic  glands,  in  children,  rhubarb,  in  small  doses,  is  often 
combined  with  mercurial  alteratives  (as  the  hydrargyrum,  cum  crcta),  or  with  anta- 
cids (as  magnesia  or  chalk),  and  frequently  with  apparent  advantage. 
•  3.  As  an  external  application. — Sir  Evcrard  Home1  used  it  as  a  topical  applica- 
tion to  promote  the  healing  of  indolent  non-painful  ulcers.  The  powder  is  to  be 
lightly  strewed  over  the  ulcer,  and  a  compress  applied.  In  irritable  ulcers  ao 
eighth  part  of  opium  is  to  be  added.  When  applied  to  large  ulcers  it  has  pro- 
duced  pretty  active  purging.2  The  powder  of  rhubarb,  incorporated  with  saliva 
and  rubbed  on  the  abdomen,  proves  purgative.3 

Administration. — The  powder  of  Russian  or  China  rhubarb  may  be  exhibited, 
as  a  stomachic  and  tonic,  in  doses  of  from  five  to  ten  grains;  as  a  purgative,  from 
a  scruple  to  a  drachm.  The  dose  of  indigenous  rhubarb  should  be  about  twice  as 
much  as  the  above. 

"  By  roasting  it  with  a  gentle  heat,  till  it  becomes  friable  [rheum  torrefactum\ 
its  cathartic  power  is  diminished,  and  its  astringency  supposed  to  be  increased," 
(Lewis.) 

1.  INFDSUM  RIIEI,  L.  E.  D.  [U.  S.];  Infusion  of  Rhubarb.— (Rhubarb, 

[in  coarse  powder,  E.~\,  3iij  [gj,  E.  •  3ij,  J).~\;  Boiling  [distilled,  L.~\  Water  Oj 
[^ix,  D. ;  fjxviij,  E.~\;  [Spirit  of  Cinnamon  f^ij,  E.~\.  Macerate  for  two  [one  hour, 
D.~\  hours  in  a  lightly-covered  vessel,  and  strain  [through  linen  or  calico,  E.].)— 
[The  product  should  measure  about  eight  ounces,  J).~]  [The  U.  S.  Pharm.  directs 
Rhubarb,  bruised,  3i )  Boiling  Water  Oss.  Digest  for  two  hours  in  a  covered 
and  strain.]  Boiling  water  extracts  from  rhubarb  chrysophanic  acid,  resin,  tannin, 
gallic  acid,  sugar,  extractive,  and  starch.  As  the  liquor  cools,  it  becomes  turbid. 
Infusion  of  rhubarb  is  stomachic  and  gently  purgative.  It  is  usually  employed  a- 
an  adjunct  to,  or  vehicle  for,  other  mild  purgatives  or  tonics.  The  alfcal 
magnesia  are  sometimes  conjoined.  The  stronger  acids,  and  most  metallic  solu- 
tions, are  incompatible  with  it.     Dose,  f3J  to  f,f  ij. 

2.  TINCTURA  RHEI,  E.  [U.S.];  Tincture  of  Rhubarb.— (Rhubarb,  in  moderately 
fine  powder,  giijss  [jiij,  U.  #.];  Cardamom  Seeds,  bruised,  gss;  Proof  Spirit  [Di- 
luted Alcohol,  U.  $.]  Oij.  Mix  the  rhubarb  and  cardamom  seeds,  and  proceed 
by  the  process  of  percolation,  as  directed  for  tincture  of  cinchona.  This  tincture 
may  also  be  prepared  by  digestion.) — The  alcoholic  tincture  of  rhubarb  contains 
chrysophanic  acid,  tannin,  resin,  and  uncrystallizable  sugar.  Cordial,  stomachic, 
and  mildly  purgative.     Dose,  as  a  stomachic,  fjj  to  f'3iij ;  as  a  purgative,  f^ss  to 

l  TINCTURA  RHEI  COMPOSITA,  L.  D. ;  Compound  Tincture  of  Rhiiharb.-{\{\n- 
barb,  sliced,  gijss  [Siij,  D.~\;  Liquorice,  bruised,  3vi  [gss,  D.~\;  Saffron  3"j  [5jJ> 
Z>.];  [Ginger,  bruised,  3iij,  L. ;  Cardamom  Seeds  $i,  D.~\;  Proof  Spirit  Oij- 
Macerate  for  seven  [fourteen,  Z*.]  days,  then  express  and  strain.) — Cordial,  stimu- 
lant, stomachic,  and  mildly  purgative.  A  popular  remedy  in  various  disordered 
conditions  of  the  alimentary  canal,  especially  at  the  commencement  of  diarrhoea, 
also  in  flatulent  colic.  It  is  a  very  useful  adjunct  to  purgative  mixtures,  in  ca§es 
in  which  the  use  of  a  cordial  and  stomachic  cathartic  is  required.  Dose,  as  a  sto- 
machic, f3J  to  f3iij ;  as  a  purgative,  f^ss  to  f^jss. 

1  Tract.  Observ.  on  the  Treatment  of  Ulcers,  p.  06,  1801. 

3  Arnemann,  Chirurg.  Arzneim.  6ste  Aufl.  S.  23)4. 

1  Alibert,  Nouv.  Elem.  de  Thirap.  t.  ii.  p.  275,  et  seq.  5me.  fed. 
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4.  TINCTl'RA  RHEI  ET  ALOES,  E.  [U.S.];  Tincture  of  Rhubarb  and  Aloes.— (Rhu- 
barb, in  moderately  fine  powder,  §iss;  Socotrine  or  East  Indian  Aloes,  in  moder- 
ately tine  powder,  3vj;  Cardamom  Seeds,  bruised,  3v;  Proof  Spirit  Oij.  Mix  the 
powders,  and  proceed  as  for  the  tincture  of  cinchona.) — [The  U.  S.  Pharm.  directs 
Rhubarb,  bruised,  5*;  Aloes,  in  powder,  3vi;  Cardamom,  bruised,  gss;  Diluted 
Alcohol  Oij.  Macerate  for  fourteen  days,  express,  and  filter  through  paper.]  A 
cordial  and  stomachic  purgative,  in  doses  of  from  fgss  to  fsj. 

5.  TIMTURA  RHEI  ET  GENTIAME,  E.  [U.S.];  Tincture  of  Rhubarb  and  Gentian.— 
(Rhubarb,  in  moderately  fine  powder,  gij;  Gentian,  finely  cut  or  in  coarse  powder, 
§88;  Proof  Spirit  [Diluted  Alcohol,  U.  £.]  Oij.  Mix  the  powders,  and  proceed 
as  directed  for  tincture  of  cinchona.) — Stomachic,  tonic,  and  feebly  purgative. 
Dose,  as  a  tonic,  f3j  to  fjiij ;  as  a  very  mild  purgative,  f|ss  to  f|j. 

(i.  YINDI  RHEI,  E.  1).  [U.  S.]j  Wine  of  Rhubarb.— (Rhubarb,  in  coarse  powder, 
ov  [S".i>  l>\)  Canella,  in  coarse  powder,  3ij  [Proof  Spirit  f|v,  E.];  Sherry  Oj 
and  fgxv  [Oij,  D.J.  Digest  for  seven  days,  strain,  express  strongly  the  residuum, 
and  filter  the  liquors.) — [Rhubarb,  bruised,  |ij  ;  Canella,  bruised,  3j;  Diluted  Alco- 
hol f.s'ij;  Wine  Oj.  Macerate  for  fourteen  days,  with  occasional  agitation,  then 
express  and  filter  through  paper,  U.S.] — Cordial,  stomachic,  and  mildly  purgative. 
Used  in  the  same  cases  as  the  compound  tincture  of  rhubarb.  Dose,  as  a  stoma- 
chic, f3J  to  f'3iij ;  as  a  purgative,  fjss  to  f 3 j . 

7.  EXTRACTUM  RHEI,  L.  E.  D.  [U.  S.];  Extract  of  Rhubarb.— {Rhubarb,  pow- 
dered, 3xv;  Proof  Spirit  Oj  J  Distilled  Water  Ovij.  Macerate  for  four  days  with 
a  gentle;  beat,  afterwards  strain,  and  set  by,  that  the  dregs  may  subside.  Pour  off 
the  liquor,  and  evaporate  it,  when  strained  to  a  proper  consistence,  L. — The  pro- 
cess of  the  Edinburgh  and  Dublin  Colleges  is  as  follows  :  Take  of  Rhubarb  fb j ; 
Water  Oy.  Cut  the  rhubarb  into  small  fragments;  macerate  it  for  twenty-four 
hours  in  three  pints  of  the  water,  filter  the  iiquor  through  a  cloth,  and  express  it 
with  the  hands  or  otherwise  moderately;  macerate  the  residuum  with  the  rest  of  the 
water  for  twelve  hours  at  least;  filter  the  liquor  with,  the  same  cloth  as  before,  and 
express  the  residuum  strongly.  The  liquors,  filtered  again,  if  necessary,  are  then 
to  lie  evaporated  together  to  a  proper  consistence  in  a  vapour-bath.  The  extract, 
however,  is  obtained  of  finer  quality  by  evaporation  in  a  vacuum  with  a  gentle 
heat.) — [The  U.  S.  /'harm,  directs  Rhubarb,  in  coarse  powder,  tbj  ;  Diluted  Alcohol 
a  sufficient  quantity.  Mix  the  Rhubarb  with  an  equal  bulk  of  coarse  sand,  moisten 
it  thoroughly  with  Diluted  Alcohol,  and  having  allowed  it  to  stand  fin-  twenty-four 
hours,  put  it  into  a  percolator,  and  add  Diluted  Alcohol  gradually  until  four  pints 
of  filtered  liquor  are  obtained;  then,  by  means  of  a  water-bath,  evaporate  to  the 
proper  consistence.] 

The  Edinburgh  and  Dublin  Colleges,  it  will  be  observed,  employ  no  spirit  in  the 
above  process.  Great  care  is  required  in  the  preparation  of  this  extract,  as  both 
the  purgative  and  tonic  properties  of  rhubarb  are  very  apt  to  become  deteriorated 
by  the  process.  I  have  some  extract  prepared  in  vacuo  more  than  twenty  years 
ago,  which  still  preserves  the  proper  odour  and  flavour  of  rhubarb.  The  dose  of 
extract,  of  rhubarb,  as  a  purgative,  is  from  grs.  x  to  3^8. 

[8.  EXTRACTUM  RHEI  FLmDUM,  U.  S.  ;  Fluid  Extract  of  Rhubarb.— (Take  of  Rhu- 
barb, in  coarse  powder,  Jviij  ;  Sugar  $vj  Tincture  of  Ginger  §ss;  Oil  of  Fennel,  Oil 
of  Anise,  each  lr^iv ;  Diluted  Alcohol  a  sufficient  quantity.  To  the  Rhubarb,  pre- 
viously mixed  with  an  equal  bulk  of  coarse  sand,  add  twelve  fluidounces  of  Diluted 
Alcohol,  and  allow  the  mixture  to  stand  for  twenty-four  hours.  Transfer  the  mass 
to  a  percolator,  and  gradually  pour  upon  it  Diluted  Alcohol  until  the  liquid  which 
has  little  of  the  odour  or  taste  of  the  rhubarb.  Evaporate  the  tincture  thus 
obtained,  by  means  of  a  water-bath,  to  five  fluidounces;  then  add  the  sugar,  and 
after  it  is  dissolved,  mix  thoroughly  with  the  resulting  fluid  extract,  the  tincture  of 
ginger  holding  the  oils  in  solution. — This  is  an  excellent  and  efficient  preparation 
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in  doses  of  f^i — ij.     It  may  be  given  to  children  in  small  doses.     By  addition  to 
magnesia  it  constitutes  an  effective  combination.] 

9.  PILULE  RHEI,  E.  [U.S.];  Rhubarb  PiUs.— (Rhubarb,  in  fine  powder,  nine 
parts;  Acetate  of  Potash  one  part ;  Conserve  of  Bed  Rosea  five  •parts.  Heat  them 
into  a  proper  mass,  and  divide  it  into  five-grain  pills.) — [Rhubarh,  powdered,  Jvi* 
Soap  3ij-  Make  a  mass  with  water,  and  divide  into  120  pills.  The  soap  renders 
them  antacid,  U.  S.~] — Stomachic  and  purgative.  The  acetate  of  potash  is  em- 
ployed, I  presume,  to  prevent  the  pills  becoming  hard  by  keeping.  Each  pill  con- 
tains nearly  three  and  a  half  grains  of  rhubarb. 

10.  PILULA  RHEI  COMPOSITE,  L.  E.  [U.  S.]j  Pilose  Rhei  Composite,  D.j  Con- 

pound  Pills  of  Rhubarb. — (Rhubarb,  powdered,  5'v  [twelve  parts,  E.]j 
powdered,  Jiij  [nine  parts,  E.];  Myrrh,  powdered,  3'j  [six  //arts,  E.];  Soup  Zgg 
[six  parts,  E.];  [Oil  of  Caraway  rt\,xv,  L.,  Oil  of  Peppermint  one  part,  K.]; 
Treacle,  q.  s.  [Conserve  of  Bed  Boses  five  parts,  E.].  Mix  them,  and  beat  them 
into  a  proper  mass  [and  divide  this  into  five-grain  pills.  [The  C  S.  Pharm.  directs 
Bhubarb,  in  powder,  §i;  Aloes,  in  powder,  3vj  ;  Myrrh,  in  powder,  Jsbj  Oil  of 
Peppermint  f3ss.  Beat  them  with  water  so  as  to  form  a  mass,  to  be  divided  into 
two  hundred  and  forty  pills.]  This  pill  may  be  also  made  without  oil  of  pepper- 
mint, when  so  preferred,  E.  The  Dublin  College  orders  of  Bhubarb,  in  fine  pow- 
der, giss;  Hepatic  Aloes,  in  fine  powder,  3ix;  Myrrh,  in  fine  powder,  Castile  Soap, 
of  each,  3vi ;  Oil  of  Peppermint  i$\;  Treacle,  by  weight,  gij.j — Tonic  and  mildly 
purgative.     Dose,  ^j,  or  two  to  four  pills. 

11.  PILULE  RHEI  ET  FERRI,  E.;  Pills  of  Rhubarb  and  Iron.— (Dried  Sulphate  of 
Iron  four  parts;  Extract  of  Bhubarb  ten  parts;  Conserve  of  Bed  Boses  about 
five  parts.  Beat  them  into  a  proper  pill  mass,  and  divide  into  five-grain  pills.) — 
Tonic.     Dose,  two  to  four  pills. 

12.  PULVIS  RHEI  COMPOSITUS,  E.  D. ;  Compound  Powder  of  Rhubarb.— (Mag- 
nesia,  Ibj  [gvi,  D.~]',  Ginger,  in  fine  powder,  f  ij  [gi,  D.~\;  Bhubarb,  in  fine  pow- 
der, giv  [gij,  D.~\.  Mix  them  thoroughly,  and  preserve  the  powder  in  well-closed 
bottles.) — A  very  useful  antacid  and  mild  stomachic  purgative,  especially  adapted 
for  children.     Dose,  for  adults,  9j  to  3ss;  for  children,  gr.  v  to  gr.  x. 

[11.  SYRUPUS  RHEI,  U.  S. ;  Syrup  of  Rhubarb.— (Take  of  Bhubarb,  bruised,  two 
ounces;  Boiling  Water  a  pint ;  Sugar  two  pounds.  Macerate  the  rhubarb  in  the 
water  for  twenty-four  hours  and  strain ;  then  add  the  sugar,  and  proceed  in  the 
manner  directed  for  syrup.) — This  is  a  mild  astringent  and  laxative,  and  may  be 
used  in  bowel  affections.     The  dose  is  from  f3j  to  fgj. 

14.  SYRUPUS  RHEI  AROMTICUS,  U.  S.j  Aromatic  Syrup  of  Rhubarb;  Spiced 
Syrup  of  Rhubarb. — (Take  of  Bhubarb,  bruised,  two  ounces  and  a  half;  Cloves, 
bruised,  Cinnamon,  bruised,  each  half  an  ounce;  Nutmeg,  bruised,  two  drachms; 
Diluted  Alcohol  two  pints;  Syrup  six  pints.  Macerate  the  rhubarb  and  aroma- 
tics  in  the  diluted  alcohol  for  fourteen  days,  and  strain ;  then,  by  means  of  a 
water-bath,  evaporate  the  liquor  to  a  pint,  and,  while  it  is  still  hot,  mix  it  with  the 
syrup  previously  heated;  or  it  may  be  made  by  displacement.) — This  syrup  is  cordial, 
carminative,  and  slightly  laxative.  It  is  well  adapted  to  weak  and  relaxed  con- 
ditions of  the  bowels,  as  in  chronic  diarrhoea,  dysentery,  and  infantile  bowel  com- 
plaints, with  feeble  action.     The  dose  is  f3J  to  fgss.] 

151.  RUMEX  ACETOSA,  Zum.-COMMON  SORREL. 

Sex.  Syst.  Hexandria,  Trigynia. 
(Folia.) 

History. — Dioscorides1  mentions  this  as  the  fourth  sort(Tt't  aprov  nSoj)  of  xuita$ov, 
which  some  call  oloXij. 

1  Lib.  ii.  cap.  140. 
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Botany.  Gen.  Char. — Sepals  6,  the  3  inner  (petal*)  larger,  subsequently  be- 
coming enlarged  (enlarged  or  permanent  petals),  converging,  and  finally  conceal- 
ing the  nut.  Stamens  0.  Stigmas  in  many  fine  tufted  segments.  Embryo  late- 
ral. 

Sp.  Char. — Leaves  oblong,  sagittate  or  hastate,  veiny.  Flowers  dioecious.  Inner 
sepals  (petals)  roundish,  cordate,  with  a  very  minute  tubercle  at  the  base. 

Hab. — Indigenous.  Woods  and  pastures  common.  Perennial.  Flowers  in 
June. 

DESCRIPTION. — Sorrel  leaves  have  an  agreeable,  acid,  slightly  astringent  taste. 

COMPOSITION. — I  am  unacquainted  with  any  analysis  of  this  plant.  The  leaves 
are  composed  of  superoxalate  of  potash,  tartaric  acid,  mucilage,  fecula,  chlorophylle, 
tannic  acid,  and  woody  fibre. 

PHYSIOLOGICAL  Effects. — Slightly  nutritive.  Refrigerant  and  diuretic.  Es- 
teemed antiscorbutic. 

I  3ES. — Employed  as  a  pot-herb  and  salad — from  the  latter  use  of  it,  it  has  been 
termed  green-sauce.'1  Rarely  applied  medicinally.  A  decoction  of  the  leaves  may 
be  administered  in  whey,  as  a  cooling  and  pleasant  drink,  in  febrile  and  inflamma- 
tory diseases.  In  some  parts  of  Scandinavia  bread  is  made  of  it  in  times  of  scarcity.3 
Rut  the  use  of  aliments  containing  oxalic  acid  may,  as  suggested  by  Laugier,  under 
some  circumstances,  dispose  to  the  formation  of  mulberry  calculi. 

152.  RUMEX  HYDROLAPATHUM,  m«.-GREAT 
WATER  DOCK. 

Ruracx  aquaticus,  D. 

Sex.Syst.  Hexandria,  Trigynia. 

(Radix.) 

History. — This  is  not  the  R.  aquaticus  of  Linnaeus. 

Rotany.     Gen.  Char. — See  Rumex  Acetosa. 

Sp.  Char. — Inner  sepals  (petals)  ovate-triangular,  entire  or  slightly  toothed,  all 
tubcrcled.  Racemes  panicled,  leafless.  Leaves  lanceolate,  narrowed  at  the  base; 
petiole  flat  on  the  upper  side. — Stem  3 — 5  feet  high.  Leaves  often  more  than  a  foot 
long. 

Hab. — Indigenous.  Ditches  and  river  sides.  Perennial.  Flowers  in  July  and 
August. 

DESCRIPTION. — The  herb  and  root  were  formerly  used  under  the  name  of  Jierba 
it  radix  britannicse.  The  root  is  inodorous,  but  has  an  acrid  bitter  taste.  The 
flowers  are  called,  by  Pliny,"  vibonea. 

COMPOSITION. — I  am  unacquainted  with  any  analysis  of  the  plant.  The  root 
contains  tannic  acid. 

I'm  BIOLOGICAL  Effects. — The  root  is  astringent,  and  is  reputed  antiscorbutic. 

I  -is — Scarcely  employed.  Has  been  exhibited  internally  in  scurvy,  skin  dis- 
iiid  rheumatism.  The  powdered  root  has  been  used  as  a  dentifrice;  the 
decoction  of  the  root  as  an  astringent  gargle  for  ulcerated  or  spongy  gums.  The 
druids  entertained  a  superstitious  veneration  for  this  plant. 

153.  POLYGONUM  BISTORTA,  Zom.-GREAT  BISTORT 
OR  SNAKE- WEED. 

Sex.  Si/st.  Ootandria,  Trigynia. 
(Radix.) 

HISTORY. — Tt  is  doubtful  by  whom  this  plant  is  first  mentioned.  It  was  cer- 
tainly noticed  by  the  herbalists  of  the  ICth  century. 

1  Witl  rol.il.  J  Clarke,  Travels  in  Scandinavia,  Part  III.  S.  ii.  p.  90,  1823. 

'  Jli>t.  Nat.  lib.  xxv.  cap.  vi.  ed.  Valp. 
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Botany.  Gen.  Char. —  Calyx  4 — 5-clcft,  more  or  less  coloured.  Stamens  5 — 8, 
in  2  rows,  generally  with  glands  at  the  base.  Styles  2 — 8,  more  or  less  united  at 
the  base.  Nut  1-seeded,  lenticular  or  8-cornercd,  inclosed  by  the  calyx.  Embryo 
lateral,  incurved;  cotyledons  not  contorted. 

Sp.  Char. — Stem  simple.  Linn*  oblong-ovate,  somewhat  cordate  and  wavy; 
petioles  winged.  Spike  dense,  terminal. — Flowers  flesh-coloured.  Stem  1 — 1 J  foot 
high. 

Hab. — Indigenous.     Meadows.     Perennial.     Flowers  in  June. 

Description. — Bistort  root  (radix  bistortse)  is  twice  bent  on  itself — hence  its 
name,  from  bis,  twice;  and  torta,  twisted  or  bent.  It  is  rugous  and  brown  ester* 
nally;  reddish  internally;  almost  inodorous;  it  has  an  austere,  strongly  astringent 
taste. 

Composition. — This  root  has  not  been  analyzed.  The  principal  constituents  arc 
tannic  acid,  starch,  oxalate  of  lime,  colouring  mutter,  and  woody  fibre. 

Physiological  Effects. — The  local  effect  is  that  of  a  powerful  astringent,  de- 
pending on  the  tannic  acid  which  it  contains ;  its  remote  effects  are  those  of  a  tonic 
(see  vol.  i.  p.  243).  The  presence  of  starcb  renders  the  root  nutritive — hence  in 
Siberia  it  is  roasted  and  eaten. 

Uses. — It  is  but  little  employed.  A  decoction  of  the  root  is  sometimes  em- 
ployed as  an  astringent  injection  in  leucorrhcea  and  gleet;  as  a  gargle  in  spongy 
gums  and  relaxed  sore-throat;  and  as  a  lotion  to  ulcers  attended  with  a  profuse  dis- 
charge. 

Internally  it  has  been  employed,  in  combination  with  gentian,  in  intermittents.  It 
has  also  been  used  as  an  astringent  in  passive  hemorrhages  and  chronic  alvine 
fluxes. 

Administration. — The  dose  of  the  powder  is  from  9j  to  3ss.  The  decoction 
(prepared  by  boiling  3 i j  of  the  root  in  Ojss  of  boiling  water)  may  be  administered 
in  doses  of  from  f'3j  to  f 5  i j . 


Order  XXXIX.  SALSOLACEiE,  Moquin.— SALTWORTS. 

Atiiiflices,  Jussieu. — Chenopode.k,  R.  Brown. — Chenopodiace.k,  Lindl. 

Characters. — Calyx  deeply  divided,  persistent,  with  an  imbricated  aestivation.  Corolla  0. 
Stamens  usually  inserted  into  the  receptacle  or  base  of  the  calyx,  opposite  the  segments  of  the 
latter,  and  equal  to  them  in  number  or  fewer.  Slaminodia  (squamulae  hypogyme)  in  a  few 
genera,  very  minute,  alternate  between  the  filaments  and  with  the  segments  of  the  calyx. 
Ovary  single,  superior,  or  occasionally  adhering  to  the  tube  of  the  calyx,  with  a  single  am  phi- 
tropal  ovule  attached  to  the  base  of  the  cavity;  style  in  2  or  4  divisions,  rarely  simple;  stigmas 
undivided.  Fruit  membranous,  utriculate,  sometimes  a  caryopsis,  rarely  a  berry.  Seed  wiih  or 
without  farinaceous  albumen;  embryo  curved  or  annular  (cydolobeee),  or  in  a  flat  spiral  (spirolo- 
bece). — Herbs  or  under-shrubs  sometimes  jointed.  Leaves  usually  alternate,  without  stipules. 
Flowers  very  small,  regular,  hermaphrodite  or  sometimes  by  abortion  unisexual.  (From  Lind- 
ley  chiefly.) 

Properties. — The  plants  of  this  family  are  characterized  by  the  large  quantity  of  alkali 
which  they  contain,  and  which  is  combined  with  an  organic  acid.  Those  which  inhabit  salt 
marshes  are  called  halophytes  (from  a\<;,sult,  and  <pvrov,  a  plant),  and  by  combustion  yield  barilla 
(see  vol.  i.  p.  514).  Those  in  most  common  use  for  this  purpose  belong  to  the  genera  Salsola, 
Salicornia,  and   Chenopodium. 

Many  of  the  plants  are  esculent,  and  some  of  them  are  used  as  pot-herbs  or  salads;  as  spinach 
[Spinacia  oleracea)  and  beet  [Beta  vulgaris) .  The  latter  is  extensively  cultivated  and  employed 
as  a  source  of  sugar;  and  a  variety  of  it,  called  Mangold- Wurzel,  is  used  for  feeding  cattle. 
The  seeds  of  Chenopodium  Quinoa  are  employed  in  Peru  as  food,  under  the  name  of  petty  rice ; 
their  starch  urains  are  the  smallest  known. 

Volatile  oil  is  found  in  several,  which  owe  their  aromatic, carminative,  stimulant,  and  anthel- 
mintic properties  to  it. 
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[154.  Chenopodium  Anthelminticum,  Lvmeaa. 

Sex.Syst.     Pentandria,  Digynia. 
(Chenopodium,  U.  S.     Wormseed.     The  fruit  of  the  plant.) 

Gen.  Char. —  Calyto  five-parted,  with  five  angles.  Corolla  none.  Style  bifid, 
rarely  trifid.  Seed  one,  lenticular,  horizontal,  covered  by  the  closing  calyx. 
(Nuttatt.) 

Sp.  Char. — Leaves  oblong,  lanceolate,  sinuate,  and  dentate,  rugose.  Racemes 
naked.     Style  one,  tbree-cleft  (Elliot). 

The  common  names  by  -which  this  plant  is  known  in  the  United  States  are  Jeru- 
salem Oak,  Wormseed,  Goosefoot,  and  Stinkweed. 

Description. — The  root  of  the  plant  is  perennial  and  branched.  Stem  upright, 
herbaceous,  much  branched,  deeply  grooved,  from  two  to  four  feet  high.  Branches 
fastigiatc,  giving  to  the  plant  a  shrubby  appearance.  Leaves  sessile,  scattered,  and 
alternate,  attenuate  at  each  end,  with  strongly  marked  nervures,  oval  or  oblong, 
deeply  sinuate,  studded  beneath  with  small  globular,  oleaginous  dots.  Flowers 
small,  numerous,  of  a  yellowish-green  colour,  and  collected  in  long,  axillary,  dense, 
leafless  spikes. 

Hab. — This  species  of  Chenopodium  is  found  in  most  parts  of  the  United  States. 
It  grows  in  old  fields,  along  roadsides,  in  moist  and  sandy  situations.  It  flowers  in 
June  and  July ;  and  from  August  until  cold  weather  the  seeds  may  be  collected. 

The  seeds  are  small,  not  larger  than  the  head  of  a  common-sized  pin,  irregularly 
spherical,  very  light,  of  a  dull  greenish-yellow  colour,  approaching  to  brown,  and 
having  a  bitterish,  somewhat  aromatic,  pungent  taste.  The  odour  and  taste  are  due 
to  the  volatile  oil  that  they  contain ;  this  is  found  in  other  parts ;  in  fact,  the  whole 
plant  contains  it,  and  hence  the  uniform  flavour  possessed  by  them. 

The  properties  of  the  seeds  are  vermifuge,  which  appears  to  have  been  known 
soon  after  the  establishment  of  the  British  Colonies  in  America,  especially  in  Vir- 
ginia, where  they  were  first  used  for  this  purpose.  The  herb  is  spoken  of  by 
Bchoepf  and  Kalm,  with  others,  in  terms  of  commendation.  The  vermifuge  power, 
by  long  trial,  has  been  decidedly  proved.  As  an  antispasmodic  it  has  also  been 
used.  Plenck  employed  it  with  success  in  five  or  six  cases  of  chorea  (Griffith,  On 
Chen.  Ant/a I.  in  Am.  Journ.  of  Pharmacy,  vol.  v.  p.  180),  and  this  success  has 
been  confirmed  by  other  writers. 

The  Chenopodium  anthelminticum  has  sometimes  been  confounded  with  the  C. 
ambrosioides,  which  is  a  smaller  plant,  and  distinguished  by  the  leafy  spikes  of 
flowers.     The  sensible  properties  are  similar. 

The  seeds  are  given  in  the  form  of  an  electuary,  pulverized  and  mixed  with 
molasses  or  syrup;  but  the  quantity  required  to  be  taken  is  liable  to  produce  nau- 
sea and  sickness.     Dose  9j  to  9ij  given  twice  or  thrice  daily. 

The  expressed  juice  is  sometimes  administered;  the  dose  is  sss;  or  a  decoction 
of  the  leaves  may  be  employed ;  this  is  best  prepared  with  milk,  in  the  proportion 
of  ,5J  leaves  to  Oj  of  milk  or  water.     It  may  be  flavoured  with  aromatics. 

OLEUM  CIIENOPODII,  U.  S. ;  CHI  of  Wormseed.— This  oil  is  of  a  light  yellow 
colour  when  distilled,  but  its  colour  deepens  by  age  and  exposure.  It  has  in  a  high 
ree  the  flavour  of  the  plant.  Its  sp.  gr.  is  0.908.  It  is  obtained  by  distilling 
the  seeds;  but  the  whole  plant  may  be  used  for  this  purpose,  as  the  oil  is  abund- 
ant in  the  glands.  Sometimes  it  is  adulterated  with  spirit  of  turpentine,  or  other 
interior  volatile  oils;  this  must  be  determined  by  the  odour.  From  the  readiness 
with  which  it  may  be  given,  it  is  the  best  for  exhibition,  as  it  possesses  the  vermi- 
fuge properties  in  the  smallest  possible  compass.  The-dose  is  from  10  to  20  drops 
on  a  lump  of  sugar,  or  in  emulsion.  After  several  doses  have  been  given,  a  purga- 
tive, as  castor-oil,  may  be  interposed. — J.  C.] 
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155.  Chenopodium  Vulvaria,  Linn.— Stinking  Oraehe. 

Sea-.  Syst.  Pentandria,  Digynia. 
(Herba.) 

Chenopodium  olidum,  Smith,  Eng.  Flora.     Atriplex  fatida,  Cullen,  Mat.   Med,  vol.  ii 
Stinking  Goosefoot.     Indigenous.     Cultivated  at  Mitcham.     Sold  in  the  herb-shops  aa  a  populu 
emmenagogue  and  "  strengthener  of  the  womb."     In  the  fresh  state  it  has  a  nauseous  i: 
a  strong  offensive  odour  like  that  of  putrid  fish.     By  drying,  it  loses  its  smell,  and  pro1 
medicinal  qualities  also.    Dr.  Houlton  and   Mr.  Churchill1  declare  that  the  popular  notion  ofiti 
emmenagogue  powers  is  well  founded.     Dr.  Cnllen  regarded  it  as  a  powerful  antispasmodic  in 
hysteria.     The  recent  plant  has  been  used  in  the  form  of  infusion  or  tea,  and  conserve.     Mr 
Churchill  gave  the  inspissated   juice  or  extract  in  doses  of  from  five  to  fifteen  grains. 

Chenopodium  ambrosioides,  Linn.,  is  said  to  be  used  indiscriminately  with  tb 
Its  odour  is  weaker  and  less  offensive. 

CHENOPoniUM  Botrys,  Linn.,  is  also  esteemed  anthelmintic. 

SUBDIVISION  II.  COROLLIFLOR^E,  Be  Cand. 

MoXOPETALiE  COROLLA  HYPOGYNA,  JuSS.,  ET  COROLLA  PERIGYNA  (partim). 

GAMOPETAL.E,  Endl.  (partim). 

Calyx  gamosepalous,  i.  e.  sepals  more  or  less  united  at  the  base.     Petals  mostly  united,  distinct  at  the 
base  from  the  calyx.     Stamens  usually  adnate  to  the  corolla.     Ovary  mostly 
rarely  adnate  to  the  calyx.  ' 


Order  XL.  LABIATE,  Jussieu.— LABIATES. 

Lamiace2e,  Lindley. 

Characters. — Calyx  tubular,  inferior,  persistent,  the  odd  tooth  being  next  the  axis;  regnlar 
5-  or  10-toothed,  or  irregular  bilabiate  or  3- to   10  toothed.      Corolla  monopetalous,  hypo 

bilabiate;   the  upper  lip  undivided  or  bifid,  overlapping  the  lower,  which 
Fig.  305.  is   larger  and   3-lobed.     Stamens  4,  didynamous,  inserted  upon  the  corolla, 

alternately  with  the  lobes  of  the  lower  lip,  the  2  upper  sometimes  wai 
anthers  2-celled  ;  sometimes  apparently  unilocular  in  consequence  of  the 
confluence  of  the  cells  at  the  apex  :  sometimes  one  cell  altogether  obsolete, 
or  the  2  cells  separated  by  a  bifurcation  of  the  connective.  Ovary  deeply 
4-lobed,  seated  in  a  fleshy  hypogynous  disk  ;  the  lobes  each  containing  1 
erect  ovule;  style  1,  proceeding  from  the  base  of  the  lobes  of  the  ovary; 
stigma  bifid,  usually  acute.  Fruit,  1  to  4  small  nuts,  inclosed  within  the 
persistent  calyx.  Seeds  erect,  with  little  or  no  albumen  ;  embryo  erect; 
cotyledons  flat.  Herbaceous  plants  or  undershrubs.  Stem  4-cornered,  with 
opposite  ramifications.  Leaves  opposite,  divided  or  undivided,  without 
stipules,  replete  with  receptacles  of  aromatic  oil.  Flowers  in  opposite, 
Bilabiate  flower.        nearly  sessile,  axillary  cymes,  resembling  whorls;  sometimes  solitary,  or 

as  if  capitate  (Lindley). 
Properties. — The   medicinal  activity  of  the   plants  of  this  family  depends  on  volatile  oil, 
bitter  extractive,  and  astringent  matter. 

The  volatile  oil  resides  in  small  receptacles  (by  some  called  globular  glands)  contained  in  the 
leaves.  "These  glands  are  placed  quite  superficially,  or  rather  in  depressed  points,  and  are 
commonly  of  a  shining  yellow  colour.  We  may  regard  them  as  oleo-resinous  matter  separated 
from  glands  lying  on  the  under  surface.  When  macerated  in  strong  spirit  of  wine  they  remain 
unchanged,  and  appear  under  the  microscope  as  transparent,  probably  cellular,  vesicles,  filled 
with  a  yellow  granular  matter.v2 

The  bitter  extractive  is  found,  in  a  greater  or  less  quantity,  in  all  the  Labiatae.  It  is  this  prin- 
ciple which  communicates  the  bitterness  to  the  watery  infusion  of  these  plants. 

The  presence  of  astringent  matter  is  shown  by  the  green  colour  produced  when  a  ferruginous 
salt  is  added  to  the  infusion  of  some  of  the  Labiatae. 

The  volatile  oil  gives  to  these  plants  aromatic,  carminative,  and  slightly  stimulant  properties. 
The    bitter  extractive  renders   them  tonic  and   stomachic.     The  astringent  matter  is  usually  in 

1  Stephenson  and  Churchill's  Medical  Botany,  vol.  iv.  pi.  clxxvi.  1831. 
3  A'ees  and  Ebermaier,  Handb.  Med.-Pharm.  Bot.Th.  i.  S.  524. 
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ill  a  quantity  to  communicate  much  medicinal  activity,  though  it  must  contribute  to  the 
tonic  operation. 

The  perfumer  uses  some  labiate  plants  on  account  of  their  fragrant  odour ;  the  cook  employs 
other-  foi  their  flavour  and  condimentary  properties;  the  medical  practitioner  administers  them 
to  relieve  nausea  and  colicky  pains,  to  expel  wind,  to  cover  the  taste  of  nauseous  medicines, 
and  to  prevent  or  relieve  griping  pains. 

The  following  species,  enumerated  by  Loudon,1  are  cultivated  in  this  country  as  sweet  herbs: 
Common  or  Garden  Thyme  (Thymus  vulgaris,  Linn.),  Lemon  Thyme  (T.  eilriodorus,  Schreb.), 
Salvia  officinalis,  Linn.),  Clary  (S.  Sclarea,  Linn.),  Peppermint  (Mentha  piperita,  Linn.), 
Spearmint  (M.  viridis,  Linn.),  Pennyroyal  (M.  Pulegium),  Common  Marjoram  (Origanum  vul- 
gare,  Linn.),  Winter  Sweet  Marjoram  (O.  heracleolicum,  Linn.),  Sweet  Marjoram  (Major ana. 
.  Mcench.),  Pot  Marjoram  (M.  Unites,  Benth.),  Winter  Savory  (Satweja  monlana,  Linn.), 
Summer  Savory  (S.  hortentis,  Linn.),  Sweet  or  Larger  Basil  (Ocimum  Busilicum,  Linn.),  Bush  or 
Least  Basil  (().  minimum,  Linn.),  Rosemary  (Rosmarinus  officinalis,  Linn.),  and  Garden  Laven- 
der (Lavandula  vera,  De  Cand.).  Some  of  these  species  have  been,  or  are,  used  in  medicine, 
and  several  of  them  are  officinal. 

Besides  the  labiate  plants  contained  in  the  British  pharmacopoeias  and  to  be  noticed,  a  con- 
siderable number  of  other  species  have  been  at  different  times  introduced  into  medicinal  use. 
Some  of  these  are  deficient  in  volatile  oil,  but  abound  in  a  bitter  principle,  on  which  account 
they  have  been  employed  as  stomachics  and  tonics;  such  are  Water  Germander  (Teucrium 
Scordium, Linn.), Wall  Germander  (T.  Chamadrys,  Linn.),  and  Ground  Pine  (JtjxigaChamapitys, 
Smith);  the  two  last  of  which  have  been  used,  as  I  have  before  mentioned,  as  anti-arthritic 
remedies  (see  ante,  p.  387).  Others  abound  in  essential  oil.  and  are  consequently  more  aro- 
matic, stimulant,  and  carminative;  such  are  Cat-Thyme  (Teucrium  Marian,  Linn),  Common 
Hyssop  (Hyssopui  officinalis,  Linn.),  Dittany  of  Crete  (Amaracus  Dictamnus,  Benth.),  &c.  Teu- 
crium Folium  ha.s  been  used  in  diarrhoea,  dysentery,  and  cholera. 


Tribe  I.  Ocimoidete,  Benth. 

Stamens  bent  downwards. 

156.  LAVANDULA  VERA,  De  CW -COMMON  OR  GARDEN- 
LAVENDER. 

Lavandula  angustifolia,  Ehrenberg.     L.  spica,  var.  a,  Linn. 

Sex.  Syst.  Didynamia,  Gymnospermia. 

(Oleum  e  flore  destillatum,  L.  D. — The  flowering  heads;  and  volatile  oil  of  ditto,  E.     The 

flowers,  D.) 

History. — No  plant  is  mentioned,  under  the  name  of  Lavender,  by  Hippocrates, 
Tbeophrastus,  Dioscoridcs,  or  Pliny.  It  is  not  improbable,  however,  that  lavender 
may  be  alluded  to,  under  some  other  name,  by  one  or  more  of  these  authors;  but 
it  is  impossible  now  to  identify  it  with  any  certainty.  Sprengel2  declares,  on  the 
authority  of  Ilcsychins,  that  the  ifvov  of  Theophrastus3  is  Lavandula  Spica.  The 
ottzdf  or  otoixdi  of  Dioscoridcs,4  the  stoechm  of  Pliny,5  is  the  L.  staschas,  Linn. 

BOTANY.  Gen.  Char. — Oalyz  ovate-tubular,  nearly  equal,  13  or  rarely  15- 
ribbed,  shortly  5-tOothed,  with  the  4  lower  teeth  nearly  equal,  or  the  2  lower 
narrower;  the  upper  cither  but  little  broader  than  the  lateral  ones,  or  expanded 
into  a  dilated  appendage.  Corolla  with  the  tube  exserted,  the  throat  somewhat 
dilated,  the  limb  oblique  and  bilabiate;  upper  lip  2-lobed ;  lower  3-lobed;  all  the 
divisions  nearly  equal.  Stamens  4,  inclosed  in  the  tube  of  the  corolla,  bent  down- 
wards. Filaments  smooth,  distinct,  not  toothed.  Style  shortly  bifid  at  the  apex; 
the  lobes  cotnplanate,  subconnatc.  Disk  concave,  with  4  fleshy  scales  at  the  mar- 
gin.    Nuts  smooth,  adnate  to  the  scales  of  the  disk  (Bentham). 

Sp.  Char. — Leaves  oblong-linear  or  lanceolate,  quite  entire,  when  young  hoary 
rind  revolute  at  the  edges.  Spikes  interrupted.  Whorls  of  6  to  10  flowers. 
Floral  /cans  rhomboid-ovate,  acuminate,  membranous,  all   fertile,  the  uppermost 


;  Entyl  ol  <iar,i,  ning.  ,  Hist.  Rei  Herb_  t  j       06 

' ['-' ■{'""   ■'"'■  vi    eap.C  «Lib.iii.Cap.31. 

1  Jliu.  Nat,  lib.  xxvu.  cup.  107. 
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shorter  than  the  calyx.     Bracts  scarcely  any  (Bentham). — An  undershrub  1  to  2 
feet  high.     Flowers  purplish-gray. 

Hab. — South  of  Europe.  Extensively  cultivated  at  Mitcham,  in  Surrey,  frijm 
which  place  the  London  market  is  chiefly  supplied. 

Lavendula  Spica,  De  Cand.  (L.  latifolia,  Villars)  or  French   Lavender,  formerly  cor 
as  a  variety  only  of  the  preceding  species,  is  not   used  in   medicine.     It  is  distinguish' 
lower   habit,  white  colour,  the  leaves   more  congested  at  the    base  of  the   branches,  thi 
denser  and  shorter,  the  floral  leaves  lanceolate  or  linear, and  the  presence  of  bracts  ( Bentham  V 
It  yields  by  distillation  oil  of  s/>ike  (oleum  spica)  sometimes  called  foreign  oil  of  / 
order  to  distinguish   it   from  the  oil  of  Lavandula  Stachas,  the  true  oil  of  spike  (oleum 
rum).     This  oil  is   distinguished    from   the   genuine  oil  of  Lavandula  vera  by  its  darki 
colour,  and  iis  less  grateful  odour.     It  is  used  by  painters  on  porcelain,  and  by  artists  in  I 
paration  of  varnishes. 

Properties. — Lavender  flowers  (/lores  lavandulae)  have  a  bluish-gray  colour,  a 
pleasant  odour,  and  a  pungent  bitter  taste.  The  flowering  stems  are  collected  in 
June  or  July,  dried  in  the  shade,  and  made  up  into  bundles  for  sale.  A  cold  in- 
fusion of  the  flowers  is  deepened  in  colour  (tannate  of  iron)  by  sesquichloridc  of 
iron. 

Composition. — The  principal  constituents  of  the  flowers  are  volatile  oil. 
resin  (/),  tannic  acid,  a  bitter  principle,  and  woody  fibre. 

Physiological  Effects. — The  flowers  arc  carminative,  mildly  stimulant,  and 
somewhat  tonic.     Kraus1  says  that  when  taken  internally  they  cause  griping. 

Uses. — Lavender  flowers  are  sometimes  employed  as  errhines.  They  enter  into 
the  composition  of  the  pulvis  asari  compositus  (see  ante,  p.  387). 

1.  OLEDI  LAVANDULAE,  E.  D.  [U.  S.] ;  Oleum  Lavandulae  (Anglieum),  L. ;  ( 

Lavandulae  verse;  English  Oil  of  Lavender,  offic. — (Prepared  by  submitting 
lavender  flowers  to  distillation  with  water.) — It  has  a  pale  yellow  colour,  a  but  taste, 
and  a  very  fragrant  odour.  Its  sp.  gr.  varies  from  0.877  to  0.905;  the  lighl 
being  the  purest.  It  boils  at  397°  F. ;  and  is  composed,  according  to  Dr.  Kano, 
of  C,5II14(X  1  lb.  of  oil  is  obtained  from  50  to  70  lbs.  of  the  flowers.  1973  lbs. 
of  the  flowers  carefully  separated  from  the  stalks,  yielded  Mr.  Jacob  Bell3  at  13 
distillations,  28 £  lbs.  of  oil ;  or  1  lb.  of  oil  from  69|  lbs.  of  flowers.  When  the 
stalks  and  leaves  are  distilled  with  the  flowers,  the  odour  of  the  oil  is  considerably 
deteriorated.3  It  is  a  stimulant  and  stomachic,  and  is  sometimes  given  in  hysteria 
and  headache  ;  but  is  more  commonly  employed  as  a  perfume  for  scenting  evapor- 
ating lotions,  ointments,  liniments,  &c. — Dose,  gtt.  ij  to  gtt.  v. 

I  SPIRITUS  LAYANDILE,  E.  [U.  S.]j  Spirit  of  Lavender.— (Fresh  Lavender 
tbijss;  Rectified  Spirit  Cong.  j.  Mix  them,  and,  with  the  heat  of  a  vapour-bath, 
distil  over  seven  pints.  The  dried  flowers  may  be  substituted  for  the  fresh  ones. 
Druggists  frequently  prepare  this  compound  by  dissolving  a  few  drops  of  oil  of 
lavender  in  a  fluidounce  of  rectified  spirit.  Employed  only  in  the  preparation  of 
the  Spiritus  Lavandulae  composita,  E. 

Lavender  Water. — The  fragrant  perfume  sold  in  the  shops,  under  the  name  of  lavender 
water  (aqua  lavandulce)  is  a  solution  of  the  oil  of  lavender  and  of  other  odoriferous  su 
in  spirit.  It  is  in  fact,  therefore,  a  compound  spirit  of  lavender;  but  this  name  is  already  appro- 
priated to  another  preparation.  There  are  various  formulas  for  its  preparation,  scarcely  two 
manufacturers  adopting  precisely  the  same  one.  The  following  yields  a  most  excellent  pro- 
duct: Oil  of  Lavender,  Oil  of  Bergamot,  aa.  fgiij  ;  Otto  of  Roses,  Oil  of  Cloves,  aa.  gtt.  vj ;  WOK 
gr.  ij;  Oil  of  Rosemary  f^j ;  Honey  Jj ;  Benzoic  Acid  £)ij;  Rectified  Spirit  Ojj  Distilled  WaBt 
5iij.  Mix,  and  after  standing  a  sufficient  time  (the  longer  the  better),  filter.  This: 
perfume  may  be  employed  for  scenting  spirit-washes,  &c,  but  is  principally  consumed  for  tbe 
toilet. 

8.  TINCTURA  LAVANDULA  COMPOSITA,  L.  D.;  Spiritus  Lavandulae  compositus^ 
[U.  S.];  Lavender  Drops  or  Red  Lavender  Drops,  offic. — (Oil  of  Lavender  RlM 
[f3iij,  /).];  Oil  of  Rosemary  tt^x  [f5j,  D.~\;  Cinnamon,  bruised,  3ijss  [%'},  DJjNut- 

1  Heilmitttll.  p.  473.  -  Pliarm.  Journal,  vol.  V.  iii-  P-  276,  H" 

Brande,  Diet,  of  Mat.  Med.  pp.  367—8;  J.  Bell,  op.  cit. 
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ruiscd,  ^ijss  [3M>  D-\>  [^e(^  Sanders  Wood,  cut,  5V>  IJ>  Cochineal,  in 
powder,  of  each  ^ij,  /).];  Rectified  Spirit  Oij.  Macerate  the  cinnamon,  nutmeg, 
and  red  Banders  wood  in  the  spirit  for  seven  [fourteen,  D.~\  days  ;  then  express, 
filter,  and  to  the  filtered  liquor  add  the  oils,  L. — Spirit  of  Lavender  Oij;  Spirit 
Df  Rosemary  f^xij;  Cinnamon,  in  coarse  powder,  3j;  Cloves,  bruised,  3'j;  Nutmeg, 
bruised,  gss;  Red  Sandal  Wood,  in  shavings,  jiij.  Macerate  for  seven  days,  and 
strain  the  liquor  through  calico,  E.) — [The  U.  8.  Pharm.  directs  Spirit  of  Lavender 
Oiij ;  Spirit  of  Rosemary  Qj;  Cinnamon,  bruised,  ^i;  Cloves,  bruised,  Jij ;  Nut- 
meg, bruised,  §ssj  lied  Sanders,  rasped,  5'ij-  Macerate  for  fourteen  days  and  filter 
through  paper.] — Stimulant,  cordial,  and  stomachic.  Employed  to  relieve  gastric 
uneasiness,  flatulence,  low  spirits,  languor,  faintness,  &c.  A  favourite  remedy  with 
hysterical  and  hypochondriacal  persons. — Dose,  from  f5ss  to  f3ij,  administered  in 
water  or  on  sugar.     The  red  Sanders  wood  is  merely  a  colouring  ingredient 

Tribe  II.  Satureie^;,  Benth. 

Stamens  distant,  straight,  straggling,  or  converging  under  the  upper  lip,  4  or  2  (in  that  case 
tin;  anthers  2-celled  and  the  connective  not  filiform).     Lobes  of  the  corolla  flat. 

157.  Pogostemon  Patchouli,  Pellet.— Pucha-Pat,  or  Patchouli. 

Sex.  Syst.  Didyn.-imia,  Gymnospcrmia. 
(Herba.) 

Patchouly,  Virey,  Journ.  <le  Pharm.  t.  xii.  p.  61,  182G. — Pitchd  Pat,  Wallich,  Trans.  Med.  and 
I'l.ys.  Soo.  of  Calcutta,  1835. — Pogostemon  intermedius,Bentb&m,in  Wall.  Cat.  n  2327. — Patchouli 
or  Piirliii  Pdt,  Pereira,  Pharm.  Journ.  vol.  iv.  p.  80,  1844. — Pogostemon  Patchouly,  Pelletier-Saute 
let,  in  .Mem.  de  la  Soc.  Roy.  des  Se.  d'Orl.  torn.  v.  p.  274,  18  1.")  cum  Ic.;  also  Pharm.  Journ.  vol. 
viii.  p.  574;  Benth.  in  De  Cand.  Prodr.  t.  xii.  p.  153. — Pogostemon  sauvis,  Tenore. — Pogostemon 
Patchouli,  Hooker,  Journ.  of  Bot.  and  Kew  Gard.  Miscell.  vol.  i.  p.  329  c.  Ic. 

A  pubescent  undershrub.  Branches  vague,  decumbent  or  ascending.  Leaves  with  stalks, 
opposite,  rhomboid-ovate,  somewhat  obtuse;  the  lobes  crenato  dentate.  Spikes  terminal  and 
axillary,  dense,  pedunculated,  interrupted  at  the  base.  Bracts  ovate.  Calyx  hirsute,  twice  as 
the  bract-,  with  lanceolate  teeth.  Corolla  bilabiate,  smooth  and  whitish.  Stamens  4, 
didynamout,  nearly  equal  in  length  ;  the  filaments  bearded  with  violet  or  bluish  purple  hairs; 
the  anthers  pale  yellow,  after  flowering  whitish.  Style  pale  purplish,  whitish  at  the  lower 
part,  at  the  apex  deeply  cleft.  Ovaries  1,  distinct. — A  native  of  Silhet,  Penang,  and  the  Ma- 
layan peninsula. 

The  wild  plant  is  collected  at  Penang  and  the  Malayan  peninsula,  and  dried  in  the  sun.  If 
too  much  dried,  it  becomes  crisp  and  brittle,  and  is  liable  to  crumble  to  dust  in  packing. 

The  dried  lops  (summilates  patchouli)  are  imported  into  England  in  boxes  of  110  lbs.  each, 
and  in  half  boxes.  They  are  a  foot  or  more  in  length.  The  large  stems  are  round  and  woody, 
and,  when  cut  transversely,  show  the  pith  surrounded  with  a  thick  layer  of  wood,  which  is 
remarkable  for  its  distinct  medullary  rays;  the  smaller  branches  are  obscurely  4-angled.  The 
leaves  are  covered,  especially  on  their  inferior  surface;  with  a  soft  pallid  pubescence,  which 
gives  the  plant  a  grayish  appearance.  The  odour  is  strong,  persistent,  peculiar,  and  somewhat 
analogous  to  that  of  Chenopodium  anthehninticum.  It  is  said  to  smell  more  strongly  in  dry  than 
in  damp  places.  One  writer  describes  the  smell  of  it  as  being  dry,  mouldy,  or  earthy;  and 
Mates  that  the  Chinese  or  Indian  ink  owes  its  characteristic  odour  to  it.  The  taste  of  the  dried 
plant  is  very  .slight. 

The  plant,  which  has  not  been  analyzed,  contains  volatile  oil,  green  resin,  extractive  matter,  and 
tannin.  By  distillation  it  yields  about  2  per  cent,  of  volatile  oil  (essential  oil  of  patchouli),  which 
possesses  the  odour  of  the  herb. 

Patchouli  is  almost  exclusively  used  as  a  perfume.     To  its  excessive  employment,  ill  effects 

rlbcd.     '•  Very  recently,"  says  a  French  writer,1  "a  young  lady  was  seized  with  a 

for  patchouli.      Her   linen,  her  dresses,  and  her  furniture,  were  saturated  with  it.      In   a 

me  she  lost  her  appetite  and  sleep;  her  complexion  got  pale,  and  she  became  subject  to 

nervous  attack-.  2     In  [ndia,  patchouli  is  used  as  an  ingredient  in  tobacco  for  smoking.     The 

tcAou/iof  the  perfumers  consist  of  a   few  grams  of  the  coarsely-powdered  herb 

mixed  with  cotton  wool  and  folded  in  paper.     Placed  in  drawers,  they  are  said  to  drive  away 

Thirap,  Utiqw   pour  1-17,  p.  75. 

itivenesi  of  some  female  constitutions  to  odorous  emanations,  see  ante, 
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insects  from  linen,  shawls,  &c.     Oil  of  patchouli  is  in  common   use  in  India  for  impai 
peculiar  fragrance  of  the  leaf  to  clothes  among  the  superior  classes  of  natives.     Entente  tie  m. 
ihouli  is  used  by  perfumers  principally  for  mixing  with  other  BCents  in  the  preparation  of  coal 
pounded  perfumes,  for  which  purpose  it  is  considered  very  useful. 

158.  MENTHA  VIRIDIS,  Zu^.-SPEARMINT. 

Sex.  Syst.  Dklynamia,  Gymnospermia. 
(Hcrba  florens  recens  et  exsiccata.     Oleum  ex  herba  floreute  destillatum,  L. — Herb,  E.  D.) 

History. — See  Mentha  piperita. 

Botany.     Gen.  Char. —  Calyx  campanulate  or  tubular,  5-toothed,  equal  or 
what  2-lipped,  with  the  throat  naked  inside,  or  villous.      Corolla  with  tl 
inclosed,  the  limb  campanulate,;  nearly  equal,  4-cleft;  the  upper  segment  bi 
nearly  entire  or  emarginate.      Stamens  4,  equal,  erect,  distinct;  filaments 
naked  ;  anthers  with  two  parallel  cells.     Style  shortly  bifid,  with  the  lobes  bcarintr 
stigmas  at  the  points.     Nucules  dry,  smooth  (Bentham). 

Sp.  Char. — Stem  erect,  smooth.     Leaves  subsessile,  ovatedanceolate,  unequally 
serrated,  smooth ;  those  under  the  flowers  all  bractdike,  rather  longer  than  the 
whorls;  those  last  and  the  calyxes  hairy  or  smooth.       Spikes  cylindrical, 
Whorls  approximated,  or  the  lowest  or  all  of  them  distant.     Teeth  of  the 
linear  subulate  (Bentham). — Creeping-rooted. 

Var.  &.  ang'ustifolia,  Bentham.  Leaves  of  the  branches  with  short  petioles.  Distinguished 
from  31.  piperita  by  the  slender  elongated  spikes. 

Var.  y.  crispa,  Bentham.     Curled  Mint.     Cultivated  in  gardens. 

Hab. — Marshy  places.  Indigenous.  A  native  of  the  milder  parts  of  Europe; 
also  of  Africa  and  America.  Perennial.  Flowers  in  August.  Selected  for  medi- 
cinal use  when  about  to  flower. 

Properties. — The  whole  herb,  called  green-mint  or  spearmint  (Jierba  menihx 
viridis),  is  employed  in  medicine.  It  has  a  strong  but  peculiar  odour,  and  an 
aromatic,  bitter  taste,  followed  by  a  sense  of  coldness  when  air  is  drawn  into  the 
mouth.  Sesquichloride  of  iron  communicates  a  green  colour  (tannate  of  iron)  to 
the  cold  watery  infusion. 

Composition. — Its  odour  and  aromatic  qualities  depend  on  volatile  oil.  It  also 
contains  tannic  acid,  resin  (?),  a  bitter  principle,  and  icoody  fibre. 

Physiological  Effects. — Aromatic,  carminative,  mildly  stimulant  and  tonic. 
Feebler  than  Peppermint.  Said,  though  without  sufficient  foundation,  to  check  the 
secretion  of  milk,  and  to  act  as  au  emmenagogue.1 

Uses. — Employed  as  a  salad  and  sweet  herb.  In  medicine,  it  is  principally  used 
as  a  flavouring  ingredient,  and  to  alleviate  or  prevent  colicky  pains.  The  follow- 
ing are  its  officinal  preparations,  with  their  uses : — 

1.  INFUSDI  3IEXTH.E  VIRIDIS,  D.;7n [fusion  of  Spearmint;  Spearmint  Tea.— (Spear- 
mint, dried  and  cut  small,  3iij;  Boiling  Water  Oss.) — Stomachic  and  carminative. 
Used  in  irritable  conditions  of  the  stomach;  but  is  ordinarily  a  vehicle  for  other 
remedies.     Dose,  f^j  to  f 3  ij,  or  ad  libitum. 

2.  OLEUM  MEXTILE  VIRIDIS,  L.  E.  D.  [U.S.];  Oil  of  Spearmint.— (Obtained  by 
submitting  the  fresh  herb  to  distillation  with  water.) — It  is  of  a  pale  yellowish 
colour,  but  becomes  reddish  by  age.  It  has  the  odour  and  taste  of  the  plant,  and 
is  lighter  than  water ;  sp.  gr.  0.914.  It  boils  at  320°  F. ;  and  is  composed,  accord- 
ing to  Dr.  Kane,  of  C^H'^O.  The  average  produce  of  the  essential  oil  is  not  more 
than  l-500th  of  the  fresh  herb.2 '  It  is  carminative  and  stimulant.  Dose,  gr.  ij  to 
gtt.  v,  rubbed  with  sugar  and  a  little  water. 

3.  SPIRITtS  ME.NTILE  VIRIDIS,  L.;  Spirit  of  Spearmint.— (Oil  of  Spearmint  3iij; 

Proof  Spirit  Cong.  j.     Dissolve.)     Dose,  fjss  to  f^ij. — This  preparation  has  no 

1  Linnaeus,  in  Murray's  App.  Med.  vol.  ii.  pp.  ISO— 1.  3  Brande,  Diet.  Mat.  Med.  p-32s- 
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advantages  over,  while  it  is  much  weaker  than,  the  more  simple  and  elegant  prepara- 
tion, the  essence  of  spearmint  of  the  shops. 

I,  ESSENTIA  MENTILB  VIRIDIS,  P. ;  Essence  of  Spearmint.— (Oil  of  Spearmint 
f.xi;  Stronger  Spirit  f^ix.  Mix  with  agitation.) — It  may  be  coloured  green  by 
spearmint  or  spinach  leaves.  Pose,  gtt.  x  to  gtt.  xx,  taken  on  sugar  or  in  water. 
[This  is  the  same  as  the  Tinctura  Olei  Mentha)  Viridis  (  U.  S.  Pharm.~),  for  which  the 
formula  is,  Oil  of  Spearmint  f|ij;  Alcohol  Oj.     Pissolve  the  oil  in  the  alcohol.] 

5.  AQVA  MEMII.E  VIRIDIS,  L.  E.  P.  [U.  S.];  Spcarmmt  Water.— (Spearmint, 
dried,  Ibij;  Water  Oij.  Let  a  gallon  distil.  If  the  fresh  herb  be  used,  double  the 
freight  is  to  be  employed.  (The  Edinburgh  process  is  the  same,  except  that  f^iij 
of  Rectified  Spirit  is  also  used.)  Or,  Oil  of  Spearmint  fjij;  Powdered  Flint  5ij; 
Distilled  Water  Cong.  j.  First  diligently  rub  the  oil  with  the  flint,  afterwards 
with  the  water,  and  strain  the  liquor,  L. — Essence  of  Spearmint  f^j;  Distilled 
Water  Cong.  ss.  Mix  with  agitation,  and  filter  through  paper,  D.) — Spearmint 
water  is  usually  made  extemporaneously  by  suspending  or  dissolving  a  drachm  of 
the  oil  in  four  pints  of  distilled  water,  by  means  of  a  drachm  of  rectified  spirit  and 
a  lump  of  sugar  [or  by  means  of  carbonate  of  magnesia,  U.  S.~\  (see  vol.  i.  p.  304). 
Spearmint  water  is  carminative  and  stomachic.  It  is  commonly  used  as  a  vehicle 
for  other  medicines.     Its  dose  is  f^j  to  f 3 i i j . 

159.  MENTHA  PIPERITA,  Zi««.-PEPPERMINT. 

Sex.  Syst,  Didynamia,  Gymnospermia. 
(Herba  florens  et  exsiccata.     Oleum  ex  herba  florente  destillatum,  L. — Herb;  Volatile  oil,  E. — The 

herb,  D.) 

History. — The  ancient  Greeks1  employed  in  medicine  a  plant  which  they  called 
MiVflo;,  or  Mivdrj,  and  which,  on  account  of  its  very  agreeable  odour,  was  also  termed 
'HSuoct^oj/,  or  the  sweet-smelling  herb.  It  was  probably  a  species  of  Mentha;  and, 
according  to  Fraas,2  was  the  M.  piperita,  Linn.;  the  'Ubvoa/xov  rtsrtfpwfif?  of  the 
modern  <!reek  Pharmacopoeia. 

Peppermint  came  into  use  in  England  in  the  last  century;  at  least  Hill,3  in  1751, 
says  that  it  "has  lately  got  into  great  esteem;"  and  Geiger4  says  it  was  introduced 
into  Germany  as  a  medicine,  through  the  recommendations  of  the  English,  in  the 
latter  half  of  the  last  century. 

Botany.     Gen.  Char. — See  Mentha  viridis. 

Sp.  Char. — Stem  smooth.  Leaves  petjolated,  ovate-oblong,  acute,  serrate,  rounded- 
orenate  at  the  base,  smooth.  Spikes  lax,  obtuse,  short,  interrupted  at  the  base. 
Pedicels  and  calyxes  at  the  base  smooth;  teeth  hispid  (Bentham). — Creepinc- 
rooted. 

0.t subhirsuta,  Bentbam;  M.  hirsuta  £,  Smith.     The  nerves  of  the  under  surface  of  the 
leaves,  as  well  as  the  petioles,  bairy. 

Hab. — Watery  places.  Indigenous.  Extensively  cultivated  at  Mitcham,  in 
Surrey,  from  whence  the  London  market  is  principally  supplied.  Found  in  various 
parts  of  Europe;  also  in  Asia,  Africa,  and  America. 

Properties. — The  whole  herb  (herba  menthse  piperitee)  is  officinal.  It  has  a 
peculiar  aromatic  odour,  and  a  warm,  burning,  bitter  taste,  followed  by  a  sensation 
of  coolness  when  air  is  drawn  into  the  mouth.  Sesquichloride  of  iron  communi- 
cates a  green  colour  (tannate  of  iron)  to  the  cold  infusion  of  peppermint. 

COMPOSITION. — The  principal  constituents  are  volatile  oil,  resin?  a  bitter  prin- 
ciple, tannic  acid,  and  woody  fibre. 

PHYSIOLOGICAL  KiTKCTs.— Peppermint  is  an  aromatic  or  carminative,  stimulant, 
and  stomachic.     It  is  the  most  agreeable  and  powerful  of  all  the  mints. 


1  Hippocrates,  lh  oiettia  rut.  lib.  ii.  p.  :1">!>,  ed.  Fees.;  Dioscorides,  lib.  iii   cap  36 
Hmutb.  U.  i'harm.  bd.  m.  S.  12:30.  ' 
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Uses. — It  is  employed  in  medicine  for  several  purposes,  but  principally  to 
flatus,  to  cover  the  unpleasant  taste  of  other  medicines,  to  relieve  nausea, 
pain,  and  the  flatulent  colic  of  children.    The  following  are  the  officinal  prepai 
with  their  uses  : — 

1.  OLEUM  MENTHA  PIPERITA,  L.E.  D. ;  Oil  of  Peppermint— (Obtained  b 

mitting  the  fresh  herb  to  distillation  with  water.) — It  is  colourless,  or  nea 
sometimes  having  a  pale  yellow  or  greenish  tint,  and  becoming  reddish  by  :i 
has  a  penetrating  odour  like  that  of  the  plant,  and  a  burning  aromatic  taste.  I 
by  a  sensation  of  cold.     The  vapour  of  it  applied  to  the  eye  causes  a  fei 
coldness. 

Oil  of  peppermint  consists  of  two  isomeric  oils — one  liquid,  the  other  Bolid:  the 
latter  is  called  peppermint-camphor,  or  the  stearoptene  of  oil  of  peppermint.  li> 
composition  is  C^H^O2.  It  is  in  colourless  prisms,  which  have  the  odour  and  bete 
of  peppermint,  are  almost  insoluble  in  water,  but  readily  soluble  in  alcohol  ami 
ether,  and  are  fusible  at  92°  F.  Under  the  influence  of  phosphoric  acid, 
mint-camphor  loses   2HO,  and  beeomes  a  colourless  liquid  oil,  called  menthene 

Ca,H18. 

I  have  met  with  three  varieties  of  oil  of  peppermint: — 

a.  English  Oil  of  Peppermint. — This  is  the  finest  sort.     Its  sp.gr.  is  0.902.     It  i 
Mitcham.     In  a  warm,  dry,  and  favourable  season,  tbe  produce  of  oil,  from  a  given  qu 
the  fresh  herb,  is  double  that  which  it  yields  in  a  wet  and  cold  season.     The  lai 
three  drachms  and  a  half  of  oil   from  two  pounds  of  fresh   peppermint,  and  tbe 
a  drachm  and  a  half  from  the  same  quantity.1     I  was  informed   by  a  distiller  at  Mitch 
twenty  mats  of  the  herb  (each  mat  containing  about  1  cwt)  yields  about  seven  lbs  of  oil. 

$.  American  Oil  of  Peppermint. — In  odour  and  flavour  it  is  inferior  to  the  preceding  sort.    It  ii 
said  to  be  prepared  from  the  dried  plant  gathered  when  in  Sower  (Brande).    It  yield* 
siderable  quantity  of  camphor. 

y.  China  Oil  of  Peppermint. — Pohoyo. — For  a  sample  of  this  I  am  indebted  to  Dr.  Chi 
It  comes  from  Canton.    It  consists  chiefly  of  peppermint-camphor,  and  forms  a  white  ci 
solid  even  in  summer. 

Oil  of  peppermint  is  said  to  be  adulterated  with  oil  of  rosemary;2  the  odour  would 
probably  serve  to  distinguish  the  fraud. 

Oil  of  peppermint  is  carminative  and  stimulant,  and  is  used  occasionally 
antispasmodic.     It  is  taken  on  sugar,  in  doses  of  from  gtt.  ii  to  gtt.  v. 

2.  SPIRITUS  MENT1LE  PIPERITA,  L. ;  Spirit™  Mentha;,  E.;  Spirit  of  Peppermint.- 
(Prepared  with  the  Oil  of  Peppermint,  in  the  same  way  as  the  Spiritui  Mentha 
viridis,  L.,  before  described.  The  Edinburgh  Cot/eye  prepares  it  thus:  Pepper- 
mint, fresh,  Ibiss;  Proof  Spirit  Ovij.     Macerate  for  two  days  in  a  covered 

add  a  pint  and  a  half  of  water,  and  distil  off  seven  pints.) — A  solution  of  the  oil 
of  peppermint  may  with  great  propriety  be  substituted  for  the  preparation  of  tin 
Pharmacopoeias.     The  spirit  of  peppermint  is  given  in  doses  of  from  f'5^s  to  i 5 U ■ 

I  ESSENTIA  MENTILE  PIPERITA,  P.  j  Essence  of  Peppermint— (Oil  of  Pepper- 
mint f§ij  Stronger  Spirit  fgix.  Mis  with  agitation.) — [This  is  the  Tr.  Olei  Men- 
ihse  Piperitse,  U.  S.  The  Formula  as  for  Tincture  of  Oil  of  Spearmint.]  Somi 
persons  add  peppermint  or  spinach  leaves  to  communicate  a  green  colour.  The  dose 
of  this  essence  is  from  gtt.  xx  to  gtt.  xxx,  on  sugar. 

4.  AQUA  MENTM  PIPERITA,  L.  E.  D.— (Prepared  with  the  herb  or  the  oil 
peppermint,  in  the  same  way  as  the  Aqua  Menthse  viridis.) — Carminative  and  stun 
lant.     Used  to  relieve  flatulency,  and  as  a  vehicle  for  other  medicines.    Dose, 
to  fgiij. 

Besides  the  above,  there  are  several  popular  preparations  of  peppermint  extensive! 
a.  Infusum  Mentha  piperita  (Peppermint  Tea)  is  prepared  in  the  same  way  as  spearmint  i 
&.  Elaosaccharum  Mentha  piperita,  Ph.  Bor.,  is  prepared  by  mixing  ^j  of  the  whitest  sugar, 
powder,  with  gtt.  xxiv  of  the  oil  of  peppermint. 

y.  Rolula  Mentha  piperita  (in  planoconvex  masses,  called  peppermint  drops — in  flattened 

1  Brande,  Diet,  of  Mat.  Med.  p.  356.  2  Pharmaceutical  Journal,  vol.  i.  p.  2 
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eular  disks,  termed  peppermint  bzenges)  should  consist  of  sugar  and  oil  of  peppermint  only,  though 
flour  is  sometimes  introduced. 

The  liqueur  sold  at  the  spirit-shops  as  mint  or  peppermint  is  used  as  a  cordial. 

160.  MENTHA  PULEGIUM,  IW-PENNYROYAL. 

yst.  Didynamia,  Gymnospermia. 
(Herl)a  florens  recens  et  exsiccata.     Oleum  ex  herba  florente  destillatum,  L.— Herb,  E.  D.) 

History — This  plant  was  employed  in  medicine  by  the  ancient  Greeks  and 
Romans.  It  is  the  vxrtxw  of  Hippocrates1  and  Dioscorides,2  and  the  Pahijium  of 
Pliny." 

BOTANY.     Gen.  Char. — See  Mentha  viridis. 

Sp.  Char. — Stem  very  much  branched,  prostrate.  Leaves  petiolated,  ovate. 
Whorls  all  remote,  globose,  many-flowered.  Calyxes  hispid,  bilabiate,  villous  in 
the  inside  of  the  throat  (Bentham). — Creeping-rooted. 

Hab. — Wet  commons  and  margins  of  brooks.  Indigenous.  A  native  of  most 
parts  of  Europe,  of  the  Caucasus,  Chili,  and  Teneriffe. 

PROPERTIES. — The  herb  with  the  flowers  (herba  seu  summit*ttes  pule(jii)  is  em- 
ployed in  medicine.  It  has  a  strong,  but  peculiar  odour;  a  hot,  aromatic,  bitter 
taste,  followed  by  a  feeling  of  coolness  in  the  mouth.  Sesquichloride  of  iron  causes 
a  green  colour  (tannate  of  iron)  with  the  cold  infusion  of  pennyroyal. 

COMPOSITION.  —  Its  principal  constituents  are  volatile  oil,  a  bitter  matter,  resin? 
tannic  acid,  and  woody  fibre. 

PHYSIOLOGICAL  EFFECTS. — Its  effects  are  analogous  to  the  other  mints.  Em- 
menagogue  and  antispasmodic  properties  are  ascribed  to  it  by  the  public,  and  for- 
merly by  medical  practitioners. 

I  SES. — A  popular  remedy  for  obstructed  menstruation,  hysterical  complaints, 
and  hooping-cough.  Rarely  employed  by  the  professional  man.  The  following 
are  its  officinal  preparations,  with  their  uses : — 

1.  OLEUM  MESTM  PULEGII,  L.  E.  I). ;  Oleum  Pulegii,  offic. ;  Oil  of  Pennyroyal— 

(Obtained  by  submitting  the  herb  to  distillation  with  water.) — It  has  a  pale  colour, 
a  warm  taste,  and  the  peculiar  odour  of  the  herb.  It  boils  at  395°  F.  Its  sp.  gr. 
is  0.925  ;  and  is  composed,  according  to  Dr.  Kane,  of  C10HsO.  The  fresh  herb 
yields  from  M20th  to  1-lOOth  of  its  weight  of  oil.4  It  is  stimulant  and  carmina- 
tive, and  is  used,  as  an  antispasmodic  and  emmenagogue,  in  doses  of  from  gtt.  ij  to 
gtt.  v,  taken  on  sugar. 

1.  SPIMTUS  II  i:\TH.i;  PULEGII,  L.;  Spiritus  Pulegii;  Spirit  of  Pennyroyal— (Pre- 
pared with  Oil  of  Pennyroyal,  as  the  Spiritus  Menthse  viridis.) — Usually  prepared 
by  dissolving  the  oil  in  spirit.     Stimulant  and  carminative.     Employed  as  an  anti- 
modio  and  carminative.      Dose,  fjss  to  f 3 i j . 

_  I.  ESSENTU  III'M'HK  PULEGII,  D-;  Essence  of  Pennyroyal— (Oil  of  Pennyroyal 
fgjj  Rectified  Spirit  fjix.  Mix  with  agitation,  Z).)— May  be  given  in  doses  of 
from  gtt.  x  to  gtt.  xx. 

I.  Kill  HEME  PULEGII,  L.  E.  D.;  Aqua.  Pulegii,  offic;  Pennyroyal  Water.— 
(  Prepared  with  the  herb  or  oil,  like  Aqua  Menthse  viridis.)— Carminative  and  sto- 
machic.     Dose,  fgj  to  fjiij. 

The  liquid  sold  in  the  -Imps  as  Pkvnyiu>yal  ash  Hysteric  Water  is  prepared  by  addin" 
13-  of  the  compound  spirit  0/ bryony  to  0>s  of  pennyroyal  water. 


J  P.  368,  Ac.  ed.  Fcbs.  »  Lib.  iii.  cap.  36. 

Hut.  Nat.  hb.  xx.  cap.  64,  ed.  Valp.  «  Brande,  Dtct.  Mat.  Med.  p.  35? 
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161.  ORIGANUM  VULGARE,  Linn  -COMMON  OR 

WILD  MARJORAM. 

Sez.  Syst.  Didynamia,  Gymnospermia. 
(Herb,  E. — Oleum  ex  herba.) 

History. — Fraas1  is  of  opinion  that  this  plant  is  the  tyiycwov  pixav  of  Theophm* 
tus,a  the  dypoplyavos  of  Dioscorides.3 

Botany.     Gen.  Char. —  Calyx  ovate-campanulato,  nearly  13-nerved,  5-ti 
or  2-lipped,  the  upper  lip  entire  or  3-toothed,  the  inferior  lip  2-toothed,  trui 
or  altogether  deficient,  the  calyx  being  then  obcompressed-fla6.     Tube  of  the 
inclosed  or  exserted,  the  upper  lip  emarginate  or  slightly  2-cleft,  the  lower  Up 
longer,  spreading,  3-cleft.      Stamens  4,  ascending  or  straggling  at  the  apex,  or  dis- 
tant at  the  base;  anthers  with  6  distinct  diverging  or  straggling  cells.     Lobes  of 
the  style  acute,  the  posterior  one  usually  shorter.     Floral  leaves  bract-like.     / 
in  spikes  (Benthaiu). 

Sp.  Char. — Erect,  villous.  Leaves  petiolate,  broad-ovate,  obtuse,  Bubserrate, 
broad-rounded  at  the  base,  green  on  both  sides.  Spikes  oblong  or  cylindrical 
clustered  in  corymbose  panicles.  Bracts  (floral  leaves)  ovate,  obtuse,  coloured, 
(commonly  glandless),  half  as  long  again  as  the  calyx  (Bentham). — Creeping-rooted. 
Fowers  light  purple. 

Hab. — In  bushy  places,  on  a  limestone  and  gravelly  soil.  Indigenous.  A  native 
of  several  parts  of  Europe;  also  of  Asia.     Flowers  in  July  and  August. 

Properties. — The  whole  herb  (herba  origani)  is  officinal.  It  has  a  peculiar 
aromatic  odour,  and  a  warm  pungent  taste.  Sesquichloride  of  iron  produces  a  green 
colour  ((annate  of  iron)  with  the  cold  infusion  of  origanum. 

Composition. —  Volatile  oil,  resin?  tannic  acid,  a  bitter  principle,  and  woody 
fire,  arc  the  principal  constituents  of  this  plant. 

Physiological  Effects. — Stimulant  and  carminative,  like  the  other  labiate 
plants. 

Uses. — Principally  employed  to  yield  the  volatile  oil.  The  dried  leaves  bave 
been  used  as  a  substitute  for  China  tea.4  The  infusion  of  origanum  has  been  usud 
in  chronic  cough,  asthma,  and  amenorrhcea. 

OLEDI  ORIGAM,  E.  [U.  S.];  Oil  of  Common  Marjoram.— (Obtained  by  sub- 
mitting the  herb  to  distillation  with  common  water.) — The  average  produce  of 
essential  oil  from  the  herb  is  one  pound  from  two  hundred  weight ;  but  it  varies 
exceedingly  with  the  season  and  culture  of  the  plant.5  According  to  Dr.  Kane,  its 
sp.  gr.  is  0.867,  its  boiling  point  354°  F.;  and  its  composition  C^H^O. 

It  is  a  powerful  acrid  and  .stimulant;  and  is  applied  to  carious  teeth  by  means  of 
lint  or  cotton,  to  relieve  toothache.  Mixed  with  olive  oil,  it  is  frequently  employed 
as  a  stimulating  liniment  against  alopecia  or  baldness,  rheumatic  or  paralytic  affec- 
tions, sprains,  bruises,  &e. 

The  red  volatile  oil,  usually  sold  in  the  shops  as  oleum  origani  or  oil  ofihyme,'\i 
obtained  from  Thymus  vulgaris,  and  is  imported  from  the  south  of  Fiance  (see 
Thymus  vulgaris). 

162.  ORIGANUM  MAJORANA,  zw».-SWEET  OR 

KNOTTED  MARJORAM. 

Majorana  hortensis,  Munch. 

Sex.  Syst.  Didynamia,  Gymnospermia. 

(Herba.) 

History. — Fraas6  is  of  opinion  that  the  iuaxovp  of  Theophrastus,7  the  vd^vzos 

1   Synops.  Plant.  Fl.  Classics,  1  r 4  ~  2  Hist.  Plant,  lib.  vi.  cap.  2. 

3  Lib.  iii.  o;i|>.  34.  *  Murray,  App.  Med.  vol.  ii.  p.  173. 

4  Brande,  Diet.  Mai.  Med.  p.  401.  ,  6  Hist.  Plant.  Fl.  Class,  p.  Ib3,  lc45. 
1  Hist.  Plant,  lib.  vii.  cap.  7. 
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of  Dioscorides,1  and  the  Amaracam  or  Sampsachum  of  Pliny,2  are  identical  with 
our  sweet  marjoram. 

BOTANY.     Gen.  Char. — See  ante,  p.  44S. 

Sp.  Char. — Branches  smoothish,  racemose-paniculate.  Leaves  petiolate,  oblong- 
ovate,  obtuse,  quite  entire,  on  both  sides  hoary-tomentose.  Spikelels  oblong,  on 
crowded  branchlets.  Calyx  nearly  toothless,  cleft  anteriorly  (Bentham). — 
Flowers  purple  or  white. 

Hab. — Africa  and  Asia.     Cultivated  in  kitchen  gardens. 

PROPERTIES. — The  whole  plant  (herba  majoranse)  has  a  warm  aromatic  flavour, 
and  a  peculiar  savoury  smell.  Its  watery  infusion  is  deepened  in  colour  (tannateof 
iron)  by  sesquichloride  of  iron. 

COMPOSITION. — By  distillation  the  plant  yields  volatile  oil.  The  other  constitu- 
ents are  tannic  acid,  resin f  lifter  matter,  and  tcoody  fibre. 

Oil  or  Sweet  Marjoram  {Oleum  Majorana)  is  pale  yellow  or  brownish,  with  the  strong 
odour  and  taste  of  marjoram. 

Physiological  Effects. — Tonic  and  mild  stimulant. 

Uses. — Principally  employed  as  a  sweet  herb  by  the  cook.  Its  powder  is  some- 
times used,  either  alone  or  mixed  with  some  other  powder,  as  an  errhine.  Marjo- 
ram tea  is  occasionally  employed  as  a  popular  remedy  for  nervous  complaints. 

163.  THYMUS  VULGARIS,  Linn.- COMMON  OR 
GARDEN  THYME. 

Sex.  Fyst.  Didynamia,  Gymnospermia. 
(Herba  et  Oleum.) 

History. — The  true  Thyme,  ©1^0$  of  the  ancients,  is  the  Thymus  capitatus, 
Iloft'm.  et  Link.    (Satureia  capitata,  Linn.) 

BOTANY.  Gen.  Char. —  Calyx  ovate,  10 — 13-nerved,  2-lipped;  upper  lip  3- 
toothed,  spreading;  lower  lip  2-cleft,  with  ciliate,  subulate  segments;  throat  villous 
inside.  Corolla  having  the  tube  inclosed  by  the  calyx  or  imbricated  bracts,  naked 
inside;  limb  sub-bilabiate;  upper  lip  straight,  emarginate,  flattish;  lower  lip  spread- 
ing, 3-cleft,  with  equal  lobes,  or  the  middle  one  largest.  Stamens  cxscited,  or 
rarely  inclosed,  straight,  distant,  nearly  equal  or  didynamous,  the  lower  2  being 
tin;  Longest.  Anthers  with  2  parallel  or  at  length  diverging  cells.  Style  about 
equally  bifid  at  the  apex,  with  subulate  lobes  (Bentham). 

Sp.  Char. — Krect  or  procumbent  at  the  base.  Leaves  sessile,  linear,  or  ovate- 
lanceoiate,  acute,  with  revolute  edges,  fascicled  in  the  axils.  Bracts  (floral  leaves) 
lanceolate,  obtuse.  Whorls  loose,  rather  distant.  Teeth  of  the  upper  lip  of  the 
calyx  lanceolate;  the  segments  of  the  lower  lip  subulate  ciliated  (Bentham). — Shrub 
much  branched,  2  to  1  foot  high,  rather  hoary  with  a  short  down.  Flowers  pur- 
plish. 

Var.  a.  latifoliui :  Broad-leaved  Garden  Thyme — Cultivated  in  gardens  for  culinary  purposes. 
Yar.  &  angiutifolius ;  Narrow-leaved  Garden  Thyme. 

A  variegated  variety  is  cultivated  for  ornament.  Lemon  Thyme,  which  is  cultivated  for 
culinary  purposes,  is  T.  Strpijlliun,  var.  vulgaris,  Bentham. 

Hab. — South-West  of  Europe,  in  dry,  arid,  uncultivated  places.  Cultivated  as 
a  Bweel  herb  in  England. 

DESCRIPTION. — The  flowering-tops  of  garden  thyme  (herba  et  summitatcs  tliyrni) 
arc  diicd,  and  sold  in  the  shops  as  one  of  the  herbs  used  for  culinary  purposes. 
Tin'  odour  is  fragrant,  and  to  most  persons  agreeable. 

COMPOSITION. — Similar  to  that  of  Origanum  vulgare.  The  odour  and  condi- 
mentarj  properties  depend  on  volatile  oil  (oleum  thymi~). 

EFFECTS  and  Uses. — Similar  to  the  other  sweet  herbs.     Chiefly  used  by  the 


'  Lib.  iii.  cap.  47.  a  Hist.  iVaMib.  xxi.  cnp.35,  ed.  Valp 
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cook  for  soups,  stuffings,  and  sauces.     In  the  South  of  France  the  herb  is  used  for 
distillation,  to  yield  the  oil  of  thyme. 

OLEUM   THYMI;    Oil  of   Thyme.— At  Milhaud,  Aujargues,  Souvignargues,  and 

near  the  village  of  Fontanes,  as  well  as  at  several  other  places  in  the  neighbourhood 
of  Nismes,  in  the  department  of  Gard  in  the  South  of  France,  this  oil  is  ] 
distilled,  and  is  imported  into  England  and  sold  as  oleum  oriyanl     Mr.  I 
Hanbury,  who  visited  this  district  in  the  summer  of  1849,  tells  me  that  the  plant 
grows  spontaneously  in  abundance  on  the  arid,  rocky,  waste  hills  of  that  neighbor 
hood.     The  entire  plants,  whether  in  flower  or  not,  are  collected,  and,  cither  in  the 
fresh  or  dried  state,  submitted  to  distillation  with  water.     The  oil,  which  is  of* 
reddish-brown  colour,  is  called  red  oil  of  thyme  (Jiuile  rouge  de  thym),  becomes  much 
paler  by  redistillation,  and  is  then  called  white  oil  of  thyme  (huik  blanche  de  thpi). 
The  specimen  of  red  oil  of  thyme  obtained  by  Mr.  D.  Hanbury  is  identical  with  the 
oil  sold  as  oleum  origani  in  the  London  shops,  all  of  which  is  imported.1 
mens  of  the  plant  which  yields  the  oil  have  been  examined  by  Mr.  Bentham,  Dr. 
Lindley,  and  others;  and  by  all  have  been  pronounced  undoubtedly  Thymus  vul- 
garis. 

The  medicinal  properties  and  uses  of  oil  of  thyme  are  the  same  as  those  of  the 
oleum  origani,  for  which  it  is  usually  employed  (see  ante,  p.  448). 

164.  MELISSA  OFFICINALIS,  Ii««.-COMMON  BALM. 

Sex.  Syst.  Didynamia,  Gymnospermia. 
(Herba,  E.) 

History. — Both  Smith2  and  Sprengel3  consider  this  plant  to  be  the  faussopxxov 
or  fnxi.tr aiva  of  Dioscorides;4  but  Fraas5  is  of  opinion  that  the  Melissa  altimma  is 
the  species  referred  to  by  Dioscorides. 

Botany.  Gen.  Char. —  Calyx  tubular-campanulate,  13-ribbed,  2-lipped,  the 
upper  lip  nearly  flat,  3-toothed,  the  inferior  lip  bifid,  the  throat  naked  within. 
Tube  of  the  corolla  recurved-ascending,  enlarged  from  above,  naked  within,  limb 
2-lipped,  upper  lip  emarginate  erect,  lower  ones  spreading,  3-cleft,  the  lobes  flat, 
the  middle  one  entire  or  emarginate.  Stamens  4,  arched-converging;  cells  of  the 
anthers  at  length  straggling.  Lobes  of  the  style  nearly  equal,  subulate.  Nucules 
dry,  smooth  (Bentham). 

Sp.  Char. — Erect,  branching.  Leaves  broad-ovate,  crenate,  truncate  or  cordate 
at  the  base;  the  floral  ones  nearly  similar  to  the  cauline  ones.  Whorls  axillary, 
loose,  1-sided.  Bracts  (floral  leaves)  few,  ovate.  Corolla  longer  by  half  than  the 
calyx  (Bentham). 

Hab. — South  of  France. 

Properties. — The  fresh  herb  (herba  melissse)  has  a  strong,  peculiar  odour,  which 
is  somewhat  similar  to  that  of  lemons.  By  drying,  this  is,  for  the  most  part,  lost. 
The  taste  is  aromatic,  bitter,  and  somewhat  austere.  Sesquichloride  of  iron  gives 
a  greenish  colour  (tannate  ofiroii)  to  the  cold  infusion. 

Composition. — The  principal  constituents  of  balm  are  volatile  oil,  resin,  bitter 
matter,  gum,  tannic  acid,  and  woody  fibre* 

Oil  of  Balm  (Oleum  Melissa)  is  pale  yellow,  and  has  the  peculiar  odour  of  bairn.  Its  sp.  gr. 
is'0.975.     Oil  of  lemon  is  said  to  be  frequently  substituted  for  it. 

Physiological  Effects. — The  effects  of  balm  are  similar  to,  though  milder 
than,  those  of  the  labiate  plants  already  described.  The  mildness  of  its  operation 
arises  from  the  small  quantity  of  volatile  oil  which  the  plant  contains. 

1  The  price  at  which  the  oil  is  sold  by  M.  Sagnier,  and  other  exporters  at  Nismes,  is  so  low  ais  to  pre- 
clude its  distillation  in  England. 

2  Flora-  Gratcce  Prodromus,  vol.  1.  p.  423.  1806.  '   Hist.  Rei  Herb.  t.  i.  p.  100. 

4  Lib.  iii.  cap.  US.  •  Synopsis  Plantarum  Fl.  Classica,  p.  IK 

6  PfafT,  Mat.  Med.  Bd.  iv.  S.  270. 
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Uses. — Balm  tea  is  sometimes  employed  as  a  diaphoretic  in  fevers,  as  an  exhila- 
rating drink  in  hypochondriasis,  and  as  an  emmenagogue  in  amenorrhcea  and  chlo- 
rosis. 

Tribe  III.  Monarde^;,  Benth. 

Stamens  2,  straight  or  ascending;  cells  of  the  anthers  oblong-linear,  or  solitary,  or  separated  by 
the  filiform  connective  (very  rarely  approximate  in  Perowskia). 

165.  ROSMARINUS  OFFICINALIS,  z./m.-COMMON 
ROSEMARY. 

Sex.  Syst.  Diandria,  Monogynia. 
(Oleum  e  cacumine  florente  destillatum,  L. — Tops,  E.  D.) 

History. — The  Ai^avwtfij  oti^av^ixatixrj,  or  Lihanutis  coronaria  of  Dioscorides,1 
is  supposed  to  be  our  officinal  rosemary,  which  received  its  name,  Aifiavatis  (from 
Aijiavos,  Thus),  on  account  of  its  odour,  and  otifyavunatoxr;  (orc^avu/xa-tixos,  eorona- 
rius),  from  its  use  in  making  garlands.2  Pliny3  calls  it  Rosmarinum.  The  flowers 
are  termed  anthoa  (from  <Jj/#oj,  a  flower),  signifying  they  are  the  flowers  par  excel- 
lence; just  as  we  call  cinchona  the  bark,  and  the  inspissated  juice  of  the  poppy, 
opium  (i.  e.  the  juice). 

Botany.  Gen.  Char. —  Calyx  ovate-campanulate,  2-lipped;  the  upper  lip  entire, 
the  lower  bifid,  the  throat  naked  within.  Corolla  with  a  protruding  tube,  smooth 
and  not  ringed  in  the  inside,  somewhat  inflated  in  the  throat ;  limb  2-lipped ;  lips 
nearly  equal,  the  upper  one  erect  and  emarginate,  the  lower  spreading,  trifid,  with 
the  lateral  lobes  oblong,  erect,  somewhat  twisted;  the  middle  lobe  very  large,  con- 
cave, and  hanging  down.  No  rudiments  of  the  superior  stamina  ;  fertile  (inferior) 
ones,  2,  ascending,  protruding;  filaments  inserted  in  the  throat  of  the  corolla, 
shortly-toothed  near  the  base;  anthers  linear,  subbilocular;  the  cells  straggling, 
continent,  connate  at  the  margin.  Upper  lobe  of  the  style  very  short.  Nucules 
dry,  smooth  (Uentham). 

Sp.  Char. — The  only  species. — Leaves  sessile,  linear,  revolute  at  the  edge,  hoary 
beneath.     Calyx  purplish.     Corolla  white  or  pale  purplish-blue. 

Hab. — South  of  Europe;  also  Asia  Minor. 

PROPERTIES. — The  flowering-tops  [cacumina  rosmarini)  are  the  officinal  parts. 
They  have  a  strong  and  remarkable  odour,  and  a  warm  bitter  taste. 

COMPOSITION. — The  peculiar  odour  and  flavour  of  this  plant  depend  on  volatile 
oil.  Besides  this,  the  tops  contain  tannic  acid,  a  bitter  matter,  resin?  and  tcoody 
fibre. 

PHYSIOLOGICAL  Effects. — Carminative  and  mildly  stimulant,  analogous  to  the 
Other  labiate  plants. 

I  'si:s. — Rarely  employed  medicinally.  Infusion  of  Rosemary  (rosemary  tea)  is 
sometimes  used  as  a  substitute  for  ordinary  tea  by  hypochondriacal  persons.  The 
admired  flavour  of  Narbonne  honey  depends  on  the  bees  collecting  this  substance 
from  rosemary  plants,  which  abound  in  the  neighbourhood  of  Narbonne:  hence 
sprigs  of  rosemary  are  sometimes  added  to  the  honey  of  other  places,  in  order  to 
imitate  the  flavour  of  Narbonne  honey. 

1.  OLEUM  KIISlllRIM,  L.B.  1).  [U.S.];  Oleum  Anthos,  offic. ;  Oil  of  Rosemary.— 
(Prepared  by  .submitting  the  rosemary  tops  to  distillation  with  water.) — This  oil 
was  first  procured  by  Kaymond  Lully.4  It  is  transparent  and  colourless,  with  the 
odour  of  rosemary,  and  a  hot,  aromatic  taste.  Its  sp.  gr.  is  0.897;  and  it  boils  at 
365°  P.  It  consists,  according  to  Dr.  Kane,  of  C45!!38©3.  One  pound  of  the 
fresh  herb  yields  about  one  drachm  of  the  oil.5     It  is  rarely  taken  internally,  but 


yj>-  "'■  <»P  a  The  Arabian  name  signifies  "  royal  crown 

Hut.  Nat.  h!i.  xix.  cap.  fi\>,  eil.  Valp.  *  Thomson's  Hist,  of  Chtm.  vol.  i.  p.  41 

»  Brande,  Diet,  of  Mm.  Mtd.  p.  408. 
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is  not  unfrequently  used  externally,  in  conjunction  with  other  Bubstano 
stimulating  liniment;  for  example,  in  alopecia,  or  baldness,  and  also  as  a  perfume 
Dose,  gtt.  ij  to  gtt.  v. 

I  SPIRITUS  ROSMARIM,  L.  E.  D.  [U.  S.];  Spirit  of  Rosemary.— (Oil  0f  Ro 
3ij ;  Rectified  Spirit  Cong.  j.    Dissolve,  L. — The  Edinburgh  College  submits  the 
tops,  ibijss,  to  distillation  with  a  gallon  of  Rectified  Spirit,  so  as  to  obtain 
pints  of  the  distilled  spirit.) — It  is  usually  prepared  merely  by  dissolving  the  oil  in 
spirit,  distillation  being  superfluous.    Seldom  employed  internally.    Its  principal  use 
is  as  an  odoriferous  adjunct  to  lotions  and  liniments.    It  is  a  constituent  of  th< 
mentum  Sajponis  (see  vol.  i.  p.  552),  and  Titictura  Lavandulae  composita  N 
p.  442). 

S.  ESSENTIA  ROSMARIXT,  D.;  Essence  of  Rosemary.— (Oil  of  Rosemary  fjjj  Recti- 
fled  Spirit  fgix.  Mix  with  agitation.) — Its  uses  are  the  same  as  those  of  the  spirit 
just  noticed. 

4.   Aq.ua   Husgarica;    Aqua  Rosmarini  seu  Anthos  composita;    Hungary   Water.— 
formulae  for  the  preparation  of  this  perfume  have  been  given.     The  following  is  from  the 
Pharm.  Wurtem  and  Bavar.:  Take  of  fresh  Rosemary,  in  blossom,  ttiv;  fresh  Sage,  in 
3vj;  Zingiber  gij.     Cut  into  pieces,  and  add  Rectified  Spirit  Ibxij ;  Common  Water  ( li 
eleven  pints  distil  by  a  gentle  heat.     A  hermit  is  said  to  have  given  the  formula  fur  thi 
ration  of  this  perfume  to  a  queen  of  Hungary;   whence  this  water  has  been  called  the  I 
Hungary's  Water  {Aqua  Regina  Hungarice).1     Hungary  water  is  frequently  imitated  by  mixing 
Spirit  of  Lavender  fjvij  with  Spirit  of  Rosemary  fgi  v. — This  liquid  is  employed  principally  as 
a  perfume  for  the  toilet;  also  as  an  excitant  and  restorative  in  fainting.     Externally,  it  is  used 
as  a  stimulating  liniment. 


Tribe  IV.  Stachyde^e,  Benth. 

Stamens  4,  ascending  under  the  helmet  (which  is  usually  concave). 

166.  MARRUBIUM  VULGARE,  Linn.- WHITE  HOREHOUND. 

Sex.  Syst.  Didynamia,  Gymnospermia. 
(Herba.) 

History. — This  is  the  plant  which  is  called  npa<noi»  by  Hippocrates,  Theophras- 
tus,  and  Dioscorides;2  and  Marrubium  by  Pliny.3 

Botany.  Gen.  Char. — Calyx  tubular,  5 — 10-nerved,  equal;  teeth  5—10,  acute, 
somewhat  spinous,  nearly  equal,  erect,  or  often  spreading  at  maturity.  ( 
with  an  inclosed  tube,  which  is  naked  inside,  or  somewhat  annulated,  and  a  2-lipped 
limb;  the  upper  lip  erect,  flattish  or  concave,  entire  or  shortly  bifid;  the  lower  lip 
trifid,  spreading,  the  middle  lobe  the  broadest,  often  emarginate.  Stamens  inclosed 
within  the  tube  of  the  corolla ;  anthers  with  2  straggling,  somewhat  confluent  cells, 
all  nearly  alike.  Style  bifid  at  the  apex,  with  short  obtuse  lobes.  Nucules  obtuse, 
not  truncate  at  the  apex  (Bentham). 

Sp.  Char. — Branches  white-woolly.  Leaves  ovate  or  rounded,  softly  villous, 
greenish  or  white-woolly  beneath,  crenate.  Whorls  many-flowered.  Calyx  villus, 
woolly,  with  10  subulate,  recurved-spreading  or  woolly  teeth.  Corolla  with  au 
oblong  helmet,  bifid  at  the  point  (Bentham).     Flowers  white. 

Hab. — Dry  waste  grounds.  Indigenous.  Grows  in  most  parts  of  Europe;  also 
in  Asia  and  America.     Flowers  in  July. 

Properties. — The  whole  herb  (Jierha  marrubii)  is  used  in  medicine.  It  has  an 
aromatic  odour,  and  a  bitter  taste.  Sesquichloride  of  iron  communicates  an  olive- 
green  tint  (tannatc  of  iron)  to  the  cold  watery  infusion. 

1  For  the  history  of  Hungary  water,  see  Beck  manrrs  History  of  Inventions,  translated  by  Win.  Johnston, 
vol    li.  p.  107,  1791  ' 

2  Lib-  '»•  caP-  U9-  '  Hist.  Nat.  lib.  ix.  cap.  89,  ed.  Valp. 
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Composition. — Its  bitterness  depends  on  extractive ;  its  aromatic  properties  on 
volatile  oil.  Besides  these  principles  it  contains  resin,  tannic  acid,  bitter  matter, 
and  woody  fibre. 

PHYSIOLOGICAL  Effects. — Horehound  i3  tonic,  mildly  stimulant,  and,  in  large 
laxative.  Taken  in  the  form  of  infusion,  it  promotes  the  secretions  of  the 
skin  and  kidneys.     It  was  formerly  supposed  to  possess  emmenagogue  properties. 

Uses. — It  is  nrrely  employed  by  medical  practitioners.  As  a  domestic  remedy 
it  is  used  in  chronic  pulmonary  complaints,  especially  catarrh.  It  was  formerly 
given  in  uterine  and  hepatic  affections. 

Administration. — Horehound  tea  (prepared  by  infusing  an  ounce  of  the  herb 
in  a  pint  of  boiling  water)  is  taken  in  the  dose  of  a  wineglassful.  Syrup  of  hore- 
hound (prepared  with  the  infusion  and  sugar)  is  a  popular  remedy,  and  is  kept  in 
the  shops.      Candied  horehound  ought  to  be  made  of  the  same  ingredients. 

Ballot a  Nigiia,  Linn.,  or  Slinking  Black  Horehound,  possesses  similar  properties  to  the  Marru- 
Hum  vulgare. 


Order  XLT.  SCROPHULARIACEiE,  Untiley.— FIGWORTS. 

Pediculaues  et  Schopiiulahi.t.,  Juss. — ScnoPHUtAKiNEjE,  R.  Brown. 

Characters — Flowers  hermaphrodite,  usually  irregular.  Calyx  free,  persistent,  5 — 4-tnerous. 
Corolla  gamopetalous  (monopetalous),  hypogynous,  pentamerous  or  (the  upper  petals  being 
united)  tetramerous,  very  rarely  6 — 7-merous,  or  2-Iobed,  the  lobes  being  united;  bilabiatedly 
or  irregularly  imbricated,  very  rarely  (in  a  few  didynamous  or  diandrous  genera)  plaited  in 
aestivation,  Stamens  inserted  on  the  corolla,  alternate  with  its  lobes;  the  upper  stamen  usually, 
and  the  2  anterior  or  posterior  ones  sometimes,  sterile  or  deficient;  anthers  2  celled,  or  by  grow- 
ing together  or  by  half  disappearing,  1 -celled;  the  cells  dehiscing  by  a  longitudinal  slit.  Ovary 
free,  2-celled  ;  ovules  in  each  cell  many  (very  rarely  2  together),  inserted  on  the  dissepiment 
near  the  axis,  anatropal  or  amphitropal.  Siyle  simple,  or  very  shortly  bifid,  at  the  apex;  the 
Btigmatio  part  cither  very  thin,  or  incrassate,  entire,  or  2-Iobed.  Fruit  capsular,  dehiscing,  vari- 
ously or  rarely  baccate.  Vlacenla  4,  separate  by  dehiscence,  or  united  variously  with  each  other, 
with  the  edges  of  the  valves,  or  with  the  central  column.  Seeds  albuminous,  indefinite  with  the 
radicle  towards  the  basilar  bilum,  or  few  and  definite  with  a  more  or  less  lateral  hiluni,  and 
the  radicle  towards  the  apex  of  the  fruit;  embryo  straight,  or  rarely  curved. — Herbs,  under  shrubs, 
or  rarely  shrubs.  Leaves  opposite,  whorlod,  or  alternate.  Stipules  commonly  absent.  Inflores- 
Mice  centrifugal  or  centripetal.  Bracts  2,  opposite,  or  solitary;  bractlets  none,  or  1  or  2,  alter- 
il  nearly  opposite  (bVntham). 
Pbopihtibs — Juice  watery,  frequently  bitter,  astringent  or  narcotic. 

167.  VERBASCUM  THAPSUS,  Inm.-GREAT  MULLEIN 
OR  HIGH  TAPER. 

f  Sex.  Syst.  Pentandria,  Monogynia. 

(Folia.) 


corii 


rTllTOBT. — This  plant  is,  according  to  both  Smith1  and  Fraas,2the  <}>X:>jf  XevKfi  Z  a^m  of  Dios- 


les.a 


Botavt.  Gen.  Char. — Calyx  deeply  5-cleft  or  5-partite,  rarely  5-toothed.  Corolla  flat,  ex- 
panded, or  rotate,  rarely  concave;  the  segments  scarcely  unequal.  Stamens  5  ;  the  filaments 
either  the  3  posterior  ones,  or  all  woolly  or  bearded,  rarely  (abnormally?)  naked.  Style  com- 
prised dilated  at  the  apex,  rather  thick.    Capsule  globose,  ovoid  or  oblong,  dehiscing  (Bentham). 

Sp.  Char.— Nearly  simple, densely  yellowish  or  whitish,  tomentose.  Radical  leaves  oblong, 
creimlate;   those  of  the  stem   decutrent,  winged,  acuminate.     Raceme  dense,  or  interrupted  at 

the  base.     Throat  of  the  corolla  concave.     Anthers  inferior,  shortly  decurrent  (Bentham). Co- 

rolla  golden  yellow  ;  stamens  red  ;  ftigma  green. 

Hab.— Indigenous;  on  banks  and  waste  ground.     Biennial.     Flowers  in  July  and  August. 

Description.— The  leaves  (foha  verbaici)  have  a  mucilaginous,  bitterish  taste,  and  a  very 
"dour.     They  communicate  their  virtues  to  water. 

CoKPOsinoir.—Morin4  analyzed  the  flowers  of  Yerbascum  Thapsus,  and  obtained  a  yellow 

'   FT.  Cracrr  Prorfr.  vol.  i.  p.  111).  ?  Synopsis  Plant.  Ft.  Class,  p.  191    1845 

J.ib.  iv.  cap,  104.  *  Journ.  de  Chim.  Mid.  t.  ii.  p.  223. 
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volatile  oil,  a  fatty  acid,  free  malic  and  phosphorir  acids,  malate  and  phosphate  of  lime,  acetate  of  Hat 
ash.  uncrystaUizabk  sugar,  gum,  chlorophylle,  and  yellow  resinous  colouring  mailer. 

Physiological  Effects. — Emollient, demulcent, and  supposed  tube  feebly  narcotic.  Fishes 
are  stupefied  by  the  seeds  of  Verbascum.1 

Usks. — In  the  form  of  decoction  (prepared  of  £ij  of  the   leaves  and  Oij  of  water)  n 
has  been  used  in  catarrhs  and  diarrhceas;  the  dose  is  f^iv.     Dr.  Home8  found  it  servi 
the  latter  complaint  only.     Fomentations  and  cataplasms  made  of  great  mullein  have  !>■ 
as  applications  to  hemorrhoidal  tumours  and  indurated  glands. 

168.  SCROPHUXARIA  NODOSA,  Linn  -KNOTTY-ROOTED 

FIGWORT. 

Sex.  Syst.  Didynamia,  Augiospermia. 
(Folia.) 

History. — The  earliest  notice  of  this  plant  occurs  in  the  work  of  Brunfels.8 

BoTAsrr.     Gen.  Char. — Calyx  deeply  5-cleft  or  5-partite.     Tube  of  the  corolla  ven 
globular,  or  oblong;  segments  of  the  limb  short,  the  4  upper  ones  erect,  the  lowers 
2  upper  ones  usually  longest.     Stamens  didynamous,  declinate,  cells  of  the  anthers  unit' 
versely  into  one;  the  rudiment  of  a  fifth  sterile  stamen  at  the  apex  of  the  squamifoi 
often  present.    Capsule  usually  acute,  the  valves  entire  or  bifid  at  the  apex.    Seeds  ovoil. 
(Bentham). 

Sp.  Char. — Smooth.     Stem  angular.     Leaves  ovate,  ovate  oblong,  or  the  upper  ones  lanceo- 
late, acute,  serrate  or  somewhat  incised,  broadly  cordate  or  rounded  at  the  base.    Thyrsus 
beardless,  or  scarcely  clothed  with    leaves  at  the   base.      Cymes  pedunculate,  loose lv 
flowered.     Segments  of  the  calyx  broadly  ovate,  obtuse,  with  the  margin  very  narrow.    The 
sterile  ayilher  broadly  orbiculate  (Bentham). — Corolla  dull  green,  with  a  livid  purple  lip. 

Hab. — Indigenous;  hedges,  woods,  and  thickets.     Perennial.     Flowers  in  July. 

Description. — The   fresh   leaves    {folia  scrophulariaz  nodosa)  have,  when  bruised, 
odour;  their  taste  is  bitter,  and  somewhat  acrid.     Water  extracts  the  virtues  of  the  plant;  the 
infusion  is  darkened  by  the  sesquichloride  of  iron,  but  is  unchanged  by  tincture  of  nntgalls. 

Composition. — The  whole  plant  (root  and  herb)  was  analyzed  in  1830  by  Grandoni.4  He 
obtained  brown  bitter  resin  0.3 1,  extractive  with  gum  4. 84,  extractive  having  the  odour  of  benzoic  acid 
0.88,  chlorophylle  1.58,  starch  0.23,  greenish  fecula  0.18,  mucilage  0.27,  inulin  0.16,  malic  acidQ.\5, 
pectic  acid  0.15,  acetic  acid  0.13,  ivoody  fibre  1 9.S0,  water  70.3 1,  sulphate  and  carbonate  of  potash 
0.59,  alumina  0.20,  oxalate  and  carbonate  of  lime  0.46,  magnesia,  0.26,  silica  0.07,  odorous  matter 
and  loss  0.31. 

Physiological  Effects. — But  little  known.  Judging  from  their  taste,  the  leaves  possess 
acrid  properties.  When  swallowed,  they  occasion  vomiting  and  purging.  They  are  said  to  Ije 
diuretic  and  narcotic. 

Uses. — Rarely  employed.  In  the  form  of  a  fomentation,  the  leaves  are  sometimes  applied 
to  piles  and  other  painful  tumours.  The  ointment  is  used  in  skin  diseases.  The  tuberous  root 
was  formerly  esteemed  in  scrofula.5 


SCROPIIULARLE;  Ointment  of  Scrophidaria.—  (Fresh  leaves  of  Scrophularia 
nodosa,  Prepared  Hog's  Lard,  of  each  B5ij ;  Prepared  Mutton  Suet  Ibj.  Boil  the  leaves  in  the 
fat  until  they  become  crisp,  then  strain  by  expression.) — Recommended  by  Dr.  W.  Stokes"  for 
the  cure  of  a  disease  of  children,  commonly  termed  burnt-holes,  and  which  he  calls  Pen 
gangrenosum  [Rupia  escharotica/].  It  has  also  been  used  in  tinea  capitis,  impetigo,  and  oilier 
cutaneous  atfections.7 

169.  Gratiola  Officinalis,  Linn.— Officinal  Hedge  Hyssop. 

Sex.  Syst.  Diandria,  Monogynia. 
(Herba.) 

A  perennial  plant,  native  of  the  South  of  Europe.  Cultivated  in  England,  and  formerly  con- 
tained in  the  British  Pharmacopoeias.  The  herb  (herba  gratwlce)  is  cathartic,  diuretic,  and 
emetic,  acting  in  large  doses  as  an  acrid  poison.  It  has  been  used  in  visceral  obstructions,  liver 
affections,  dropsies,  scrofula,  and  venereal  diseases.  Dose  of  the  powder  gr.  xv  to  Jss;  ol  tlie 
infusion  (prepared  with  ^ij  of  the  dried  herb  and  Oss  of  boiling  water),  f^ss  to  f^j,  three  times 
a  day.8 

1  Bergius,  Mat.  Med.  3  Clin.  Exp.  and  Hist. 

3  Sprengel,  Hist.  Rei  Herb.  Praef.  xi.  «  Pharm.  Central-Blatt  fur  1S31,.S.  446. 

5  Murray,  App.  Med.  vol.  ii.  p.  '224.  6  Dubl.  Med.  Essays,  p.  116. 

*  Dr.  Montgomery,  Observ.  on  the  Dubl.  Pharm.  8  Thomson,  Lond.  Dispensat. 
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170.  DIGITALIS  PURPUREA,  Ii»m.-PURPLE  FOXGLOVE. 

Sex.  Syst.  Didynamia,  Angiospermia. 
(Herbs  agreatis  Folium  caulinum  recens  et  exsiccatum,  L. — Leaves,  E.  D.) 

History. — It  appears  very  improbable  that  the  ancients  should  have  overlooked 
so  common  and  elegant  a  plant  as  foxglove;  yet  in  none  of  their  jvritings  can  we 
find  any  plant  whose  description  precisely  answers  to  the  one  now  under  examina- 
tion. Fabricius  Columna1  thought  that  it  was  the  'Et^tpov  of  Dioscorides,3  but 
the  description  of  the  latter  does  not  at  all  agree  with  foxglove.  The  Bdxxaptc.3  of 
the  same  writer  has  also  been  referred  to,  but  with  little  more  probability  of  correct- 
ness. The  term  Foxer  ^lope,  occurs  in  a  MS.,  Glossarium  ^Effrici,  probably 
written  before  the  Norman  Conquest  (A.  D.  10G6),  and  in  a  MS.  Saxon  translation 
of  L.  Apulius;  both  of  which  are  among  the  Cottonian  manuscripts  in  the  British 
Museum.4  Fuchsius5  is  usually  regarded  as  the  earliest  botanist  who  mentions 
this  plant,  which  he  named  Digitalis  (from  Fingerhut,  a  finger-stall,  on  account  of 
the  blossoms  resembling  the  finger  of  a  glove).  Fuchsius  states  that,  until  he  gave 
it  this  appellation,  the  plant  had  no  Greek  or  Latin  name. 

Botany.  Gen.  Char. —  Calyx  5-partite,  imbricate.  Corolla  declinate  ;  tube 
ventricose  or  campanulate,  frequently  constricted  above  the  base ;  upper  segment  of 
the  limb  short,  broad,  emarginate  or  bifid,  spreading,  the  external  lateral  ones 
narrower,  the  lowermost  one  longer  than  the  others,  extended.  Stamens  4,  didy- 
namous,  ascending,  shorter  than  the  corolla,  and  frequently  inclosed  within  the 
tube;  anthers  approximated  in  pairs,  their  cells  diverging  and  confluent.  Style 
briefly  bilobed  at  the  apex;,»the  lobes  stigmatic  within.  Capsule  ovate,  2-valved, 
with  septicidal  dehiscence;  the  valves  entire,  curved  inwards  at  the  margins,  half 
exposing  the  placentiferous  column.  Seeds  numerous,  minute,  oblong,  somewhat 
angular  ( Bentham). 

Sp.  Char. — Leaves  ovatedanceolate  or  oblong,  crenate,  rugose ;  the  under  sur- 
face or  both  surfaces,  as  well  as  the  stem,  tomentose  or  woolly.  Raceme  long,  lax. 
Segments  of  the  calyx  ovate  or  oblong.  Corolla  enlarged  above,  campanulate  ;  its 
segments  obtuse,  shorter  than  broad,  the  lower  one  longer  than  the  lateral  ones. 

Herbaceous.  Root  of  numerous  long  and  slender  fibres ;  biennial.  Stem  erect, 
3  or  4  feet  high,  commonly  simple,  roundish,  with  several  slight  angles,  downy. 
Leaves  alternate,  downy,  veiny,  of  a  dull  green;  tapering  at  the  base  into  winged 
foot-stalks;  lower  ones  largest.  Raceme  terminal,  erect,  one-sided,  simple,  of  nu- 
merous, large,  pendulous,  odourless  flowers.  Corolla  crimson,  elegantly  marked 
with  eye-like  spots,  as  well  as  hairy,  within. 

Var.  albiflora. — A  variety  with  white  flowers,  spotted  with  shades  of  cream- 
colour  or  pearl,  is  met  with  in  gardens;  it  remains  tolerably  constant  from  seed. 

Hab. — Indigenous;  in  pastures  and  about  hedges  or  banks,  on  a  gravelly  or  sandy 
soil. 

DESCRIPTION. — The  officinal  parts  of  the  leaves  and  seeds;  the  latter,  however, 
are  rarely  employed.  As  some  doubts  have  been  expressed  as  to  the  equal  activity 
of  cultivated  specimens,  wild  or  native  plants  are  to  be  preferred. 

1.  Foxglove  leaves  (folia  digitalis). — The  leaves  should  be  gathered  when  the 
plant  is  in  the  greatest  perfection — that  is,  just  before  or  during  the  period  of  in- 
•nce;  and  those  are  to  be  preferred  which  are  full-grown  and  fresh.  As  the 
petioles  possess  less  activity  than  the  laminae  or  expanded  portions  of  the  leaves, 
they  ought  to  be  rejected.  Dr.  "Withering0  directs  the  leaves  to  be  dried  either 
iu  the  sunshine,  or  in  a  tin  pan  or  pewter  dish  before  the   fire;    but  the  more 

1  Quoted  by  Mentzeliai,  Index  Nom.  Plant,  p.  104.  a  Lib.  iv.  cap  85. 

'  Lib.  in    oap.  ..I  «  Lye,  Diet.  Saxon. 

'  BUt.  Stirp.  1649.  •  Account  of  the  Foxglove,  p.  181,1785. 
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306. 


307. 


First  year's  leaf. 


Second  year's  leaf. 
Foxglove  Leaves. 


usual,  and,  I  believe,  better 
mode  of  proceeding,  is  | 
them  in  baskets  in  a  dark  plar* 
in  a  drying-stove.  Both  dried 
leaves  and  powder  should  be 
preserved  in  well-stoppered 
ties,  covered  externally  by  dark- 
coloured  paper,  and  'kept  ju  a 
dark  cupboard.  As  both  undergo 
changes  by  keeping,  whereby 
their  medicinal  activity  i 
siderably  diminished,  theyoughl 
to  be  renewed  annually.  Dried 
foxglove  leaves  have  a  dull  green 
colour,  a  faint  odour,  and  a  bit- 
ter, nauseous  taste. 

Although  the  leaves  should  be 
collected  just  before  or  at  the  pe- 
riod of  inflorescence;  that  is,  in  the 
second  year  of  the  plant's  growth, 
yet  not  infrequently  the  first 
year's  leaves,  which  are  consider- 
ed to  be  of  inferior  activity,  arc 
sometimes  substituted  for  them. 
The  first  year's  leaves  are  frequently  more  tapering  than  those  of  the  second 
year's  growth ;  but  this  character  is  not  much  to  be  ffelied  on ;  and,  therefore,  to 
avoid  the  substitution,  the  best  and  safest  plan  is  to  purchase  the  fresh  leaves  at  the 
proper  season — namely,  just  before  or  at  the  period  of  inflorescence  (which  is  from 
the  middle  of  June  to  the  end  of  July). 

The  leaves  of  Inula  Conyza,  De  Cand.,  or  Ploughman's  Spikenard,  closely  re- 
semble those  of  Foxglove ;  but,  when  rubbed,  are  readily  distinguished  by  their 
odour,  which,  by  some,  is  called  aromatic,  by  others  fetid.  Moreover,  they  are 
rougher  to  the  touch,  and  are  less  divided  on  the  edge. 

Subsessile  or  shortly  petiolate,  ovate-lanceolate  or  oblong,  narrow  at  the  base,  crenate,  rugous 
and  veined,  tomentose  beneath  or  on  both  sides. 

It  is  to  be  gathered  before  the  terminal  flowers  have  unfolded.  The  petiole  and  midrib  being 
removed,  dry  the  lamina.   [Pharm.  Lond) 

2.  Foxglove  seeds  (scmina  digitalis). — The  seeds  of  the  foxglove  are  small, 
roundish,  and  of  a  grayish-brown  colour. 

Composition. — Purple  foxglove  has  been  the  subject  of  repeated  chemical  ex- 
amination, but,  until  very  recently,  with  no  satisfactory  results.  Memoirs  on  its 
composition,  or  on  its  active  principle,  have  been  published  by  Destouches,1  Bidault 
de  Villiers,2  Rein  and  Haase,3  Le  Royer,4  Dulong  d'Astafort,5  Meylink,8  Welding,7 
Radig,8  Brault  and  Poggiale,9  Lancelot,10  Trommsdorff,11  Homolle,13  Nativelle,13  and 
by  Morin.14  Homolle's  memoir  gained  the  prize  offered  by  the  Society  de  Phanuacie 
of  Paris  for  the  isolation  of  the  active  principle. 

1  Bull,  de  Pharm.  t.  i.  p.  123. 

2  Essai  fur  les  Propr.  mid.  de  la  Digit,  pourp.  3e  edit.  1812. 

3  Diss,  de  Digit,  purp.  1812,  quoted  in  Schwartze's  Pharm.  Tabell. 

4  Bibl.  Univers.  des  Sciences,  t.  xxvii.  p.  102,  1824,  Geneve. 
s  Journ.  de  Pharm.  t.  xiii.  p.  3/9,  1827. 

6  Buchner's  Repert.  fur  d.  Pharm.  Bel.  xxviii.  p.  237,  1828. 
1  Jniirn.  of  the  Philadelphia  Coll.  of  Pharm.  July,  18*3. 

8  Pharm.  Central-Blalt.  fur  1835,  S.  209.  »  Journ.  de  Pharm.  t.  xxi.  p.  130,  1635. 

10  Pharm.  Central-Blatt  fur  1833,  p.  G20.  »'  Hid.  1837   p.  063. 

12  Journ.  de  Pharm.  el  de  Chim.  3e  ser.  t.  vii.  p.  57. 

13  Joum.  de  Chim.  Mid.  2e  ser.  t.  xi.  p.  62,  1845. 

M  Journ.  de  Pharm.  et  de  Chim.  3e  ser.  t.  vii.  p.  295,  1845. 
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Radig's  Analysis. 
Picrin  (Digitaline  of  Le  Royer)    0.4 
Digitaline  (of  Lancelot)  ....    8.2 
Scr< [.! i ii  (acrid  extractive)  .  .  .  14.7 

Chlorophylls     6.0 

Oxide  of  iron 3.7 

3.2 

Acetic  acid 11.0 

If  albumen 9.3 

fibre 43.6 


Foxglove  leaves 


100.1 


Brault  and  Poggiah's 
Analysis. 

Resin. 

Fatty  matter. 

Chlorophylle. 

Starch. 

Gum. 

Lif;nin. 

Tannin. 

Salts  of  lime  and  potash. 

Volatile  oil. 

Fixed  oil. 

Oxalate  of  potash. 


Foxglove  leaves. 


Nathalie's  Analysis. 
Digitaline  combined  with  tannic  acid. 
Crystallizable  substance. 
Aromatic  principle. 
Crystallizable  resinous  matter. 
Fixed  oil. 
Sugar. 

Red  colouring  matter  soluble  in  wa- 
ter. 
Chlorophylle.  • 
Kxtractive. 
Albumen. 

Salts  containing  vegetable  acids. 
Salts  containing  inorganic  acids. 


Foxglove  leaves. 


Morin  found  a  peculiar  volatile  acid  {anlirrhinic  acid),  and  a  peculiar  non-volatile  acid  (digi- 
take  acid). 

1.  Dioitalixe;  Bitter  Principle  of  Foxglove;  Picrin. — Homolle's  process  for  obtaining  digita- 
line, as  simplified  by  M.  Ossian  Henry,1  is  as  follows:  Digest  2^  lbs.  of  carefully  dried  and 
powdered  foxglove  leaves  with  rectified  spirit;  and  express  the  tincture  strongly  in  a  press. 
Draw  off  the  spirit  in  a  still,  and  treat  the  residual  extract  with  half  a  pint  of  water  acidulated 
with  about  two  drachms  of  acetic  acid.  Digest  with  a  gentle  heat,  add  some  animal  charcoal, 
and  filter.     Dilute  the  filtered  liquor  with  water,  partly  neutralize  with  ammonia,  and  add  a 

made  Strong  infusion  of  nutgalls;  by  this  means  tannateof  digitaline  is  precipitated.  Wash 
the  precipitate  with  water,  mix  it  with  a  little  alcohol,  and  carefully  rub  it  with  finely  powdered 
litharge.  Expose  the  mixture  to  a  gentle  heat,  digest  with  alcohol,  decolorize  the  tincture  by 
animal  charcoal,  and  draw  off  the  alcohol  by  a  gentle  heat.  The  residual  extract  is  then  to  be 
treated  with  sulphuric  ether,  which  takes  up  some  foreign  matters  and  leaves  the  digitaline. 
From  1  kilogramme  (about  2^  lbs.  8  oz.  troy)  of  the  leaves,  O.  Henry  obtained  from  140  to  150 
grs.  of  digitaline. 

Digitaline  is  white,  inodorous,  difficultly  crystallizable, and  usually  occurs  in  porous  mammillated 
>,  or  in  small  scales.  It  is  intensely  bitter  when  in  solution,  and  excites  violent  sneezing 
when  it  is  pulverized.  It  is  soluble  in  about  2000  parts  of  water,  is  very  soluble  in  alcohol,  but 
almost  insoluble  in  ether.  It  does  not  contain  nitrogen;  nor  does  it  neutralize  acids.  Concen- 
trated sulphuric  acid  blackens  it,  and  then  dissolves  it,  forming  a  blackish-brown  solution,  which, 
in  a  few  days,  becomes  successively  reddish-brown,  smoky  amethyst,  pure  amethyst,  and  ulti- 
mately a  beautiful  crimson.  If  during  this  time  a  small  quantity  of  water  be  added,  a  limpid, 
ii  green  solution  is  obtained.  In  concentrated  and  colourless  hydrochloric  acid  digitaline 
dissolves,  forming  a  solution,  which  passes  from  yellow  to  a  fine  green.  This  reaction  Homolle 
considers  to  be  sufficiently  delicate  for  medico-legal  researches. 

The  effects  of  digitaline  on  both  animals  and  the  human  subject  have  been  examined  by 
Homolle,  and  by  Bouchardat  and  Sandras.2  From  their  experiments,  it  appears  that  its  effects 
are  similar  to  those  of  the  plant;  but  that  it  is  at  least  100  times  as  powerful  as  the  powder  of 
the  dried  plant.  In  the  human  subject,  doses  of  from  2  to  G  milligrammes  (from  about  l-32d 
to  1-1 1th  of  an  English  grain)  diminished  the  frequency  of  the  pulse,  and  caused  nausea,  vomit- 
ing, griping,  purging,  and  increased  secretion  of  urine. 

Digitaline  has  been  employed  in  medicine,  as  a  substitute  for  the  plant,  in  doses  of  from  l-60th 

to  I  -30th  of  a  grain.      It  may  be  administered  in  substance  in  the  form  of  pills,  or  dissolved  in 

alcohol  and  given  in  the  form  of  mixture  or  syrup.     But  the  difficulty  of  adjusting  these  small 

is  well  as  the  uncertainty  of  the  purity  and  activity  of  the  remedy,  are  great  drawbacks 

tO  its  Use. 

2.  SciFTlir.— JRadig  has  applied  the  term  scaptin  to  a  brown,  almost  tasteless  extractive, 
which  leaves  an  acrid  sensation  in  the  throat. 

.'(.  F.mimhm  math-  On.  ok  Foxglove  (Pyrodigitalinc)—By  the  destructive  distillation  of  the 
dried  leaves  of  foxglove,  Dr.  Monies*  obtained  a  coloured,  disagreeable,  empyreumatic  oil,  which 
was  semi-solid  at  60°  F.,  and  soluble  in  boiling  alcohol  and  ether;  the  solution,  on  cooling,  let 
fdl  a  flocculent  precipitate  composed  of  two  substances;  one  crystalline,  the  other  globular. 
Given  to  a  ralil.it,  tt  caused  paralysis  of  the  hind  legs, convulsions,  laborious  and  rapid  breathing, 
and  accelerated  action  of  the  heart.    It  does  not  contain  the  sedative  principle  of  foxglove. 

Ciikmicai.  CHARACTERISTICS.— Sesquichloride  of  iron  causes  a  dark  precipitate 
(tanno-galiate  of  iron)  with  decoction  of  foxglove  leaves,  as  well  as  with  the  tinc- 
ture diluted  with  water.  A  solution  of  gelatine,  added  to  the  decoction,  causes, 
alter  some  time,  a  scanty  precipitate  (tannate  of  gdatine).     Tincture  of  nutgalls 


i    vn.  p.  M0,  1S45. 
Ud.  ami  Hurt;.  Jvurii.  vol.  xxxix.  p.  377. 


3  Annuaire'de  Thirapeutiqve  pour  1845,  p.  GO. 
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has  scarcely  any  effect  (perhaps  a  slight  turbidness)  when  added  to  the  deooction  or 
to  the  tiucture  diluted  with  water. 

(By  the  action  of  sulphuric  or  hydrochloric  acid  on  the  tincture  or  decoction  of 
foxglove,  I  have  not  been  able  to  detect  the  presence  of  digitaline.) 

Physiological  Effects,  a.  On  Vegetables. — Mareet1  found  that  a  solution  of 
the  watery  extract  of  foxglove  killed  a  haricot  plant  {Pha&eolus  vulgaris)  in  twenty, 
four  hours. 

j3.  On  Animals  generally. — The  effects  of  foxglove  have  been  tried  on  dogs' 
horses,  rabbits,3  turkeys,4  the  domestic  fowl,  and  frogs;  and  on  all  it  has  been  found 
to  act  as  a  poison.  One  drachm  of  the  powder  may  be  given  to  horses  as  a  seda- 
tive in  inflammation.5  Two  ounces  have  produced  death  in  twelve  hours."  Accord- 
ing to  the  experience  of  Orfila,  the  first  symptoms  of  poisoning  observed  in  [car- 
nivorous] animals  is  vomiting.  The  influence  of  the  poison  over  the  heart  docs 
not  appear  to  be  uniform ;  for  in  some  cases  he  found  the  pulsations  of  this  visou 
unaltered,  in  others  accelerated,  while  occasionally  they  were  retarded.  In  the 
horse  killed  by  two  ounces  of  foxglove,  the  pulse  was  130  per  minute,  a  short  time 
before  death  (Moiroud) — the  standard  pulse  of  the  horse  being  40  or  42  per  minute. 
The  cerebro-spinal  symptoms  observed  in  animals,  are  diminished  muscular  power, 
convulsive  movements,  tremors,  and  insensibility.  The  powder  acts  as  a  local  irri- 
tant, giving  rise  to  inflammation  of  parts  to  which  it  is  applied  (Orfila). 

y.  On  Man. — We  may,  for  convenience,  establish  three  degrees  of  the  operation 
of  foxglove. 

In  the  first  degree,  or  that  produced  by  small  and  repeated  doses,  foxglove  some- 
times affects  what  are  termed  the  organic  functions,  without  disordering  the  animal 
or  cerebro-spinal  functions.  Thus  we  sometimes  have  the  stomach  disordered,  the 
pulse  altered  in  frequency,  and  sometimes  also  in  fulness  and  regularity,  and  the 
secretion  of  urine  increased,  without  any  other  marked  symptoms.  The  order  in 
which  the  symptoms  just  mentioned  occur  is  not  uniform;  sometimes  the  diuresis, 
at  others  nausea,  and  occasionally  the  affection  of  the  circulation,  being  the  first 
obvious  effect. 

The  influence  of  foxglove  over  the  circulation  is  not  at  all  constant.  In  some 
cases  the  frequency  of  the  pulse  is  augmented,  in  others  decreased,  while  in  some 
it  is  unaffected.  Lastly,  in  a  considerable  number  of  instances,  the  pulse  becomes 
irregular  or  intermittent  under  the  use  of  foxglove.7  A  few  drops  of  the  tincture 
will,  in  some  cases,  reduce  the  frequency  of  the  pulse,  and  render  it  irregular  and 
intermittent,  while  in  other  instances  much  larger  doses  may  be  taken  without  any 
obvious  effect  on  it.  Dr.  "Withering8  mentions  one  case  in  which  the  pulse  fell  to 
40 ;  and  I  have  several  times  seen  it  reduced  to  50.  In  some  cases  the  slowness 
of  the  pulse  is  preceded  by  an  increased  activity  of  the  vascular  system.  From 
Sandras's  reports9  this  would  appear  to  occur  more  frequently  after  small  than  large 
doses  of  foxglove.  Dr.  Sanders,10  indeed,  asserts  that  foxglove  invariably  excites  the 
pulse,  and  refers  to  an  experience  of  2000  cases  in  proof.  He  says,  that  he  has 
seen  the  pulse  rise  from  70  to  120  under  the  use  of  foxglove,  and  at  the  end  of 
twenty-four  hours,  or  sooner,  fall  with  greater  or  less  rapidity  to  forty,  or  even 
below  this.  But  an  experience  of  the  use  of  foxglove,  in  only  twenty  cases,  will,  I 
believe,  convince  most  persons  that  Dr.  Sanders  has  fallen  into  an  error  in  the 
sweeping  assertion  which  he  has  made.  A  great  deal,  however,  depends  on  the 
position  of  the  patient.  If  it  be  desired  to  reduce  the  frequency  of  the  pulse,  the 
patient  should  be  kept  in  a  recumbent  posture.  The  important  influence  of  posture 
was  first  pointed  out,  I  believe,  by  Dr.  Baildon.11  His  own  pulse,  which  had  been 
reduced  by  this  plant  from  110  to  40  beats  per  minute  while  he  was  in  the  recum- 

1  Ann.  de,  Chim.  et  de  Phys.  vol.  xxix.  p.  200.  °-  Orfila,  Toxicol.  Gen.  „ 

'  Le  Roger,  Bibl.  Univ.  June,  1824.  4  Salerne,  Hift.  de  VAcad.  des  Scien.  p. 84, 1748. 

s  Youatt,  The  Horse,  in  Libr   of  Use/.  Knowledge.      e  Moiroud,  Pharm.  Vtter.  p.  354. 
1  See  the  statistical  resume  of  Sandras,  Bull,  de  Th6rap.  t.  vi. 
s  Account  of  the  Foxglove,  p.  73,  1785.  "  Op.  cit. 

10  Treat,  on  Pulm.  Consumption,  ed.  1808.  "  Ed.  Med.  and  Surg.  Journ.  vol.  iii.  P-  2<0- 
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bent  position,  rose  to  70  when  he  sat  up,  and  to  100  when  he  stood.  We  have  a 
ready  explanation  of  this  fact.  In  a  state  of  health,  the  pulsations  of  the  heart  are 
more  frequent  (usually  to  the  extent  of  five  or  six  in  the  minute)  in  the  erect  than 
in  the  horizontal  position;  and  it  is  very  obvious  that  greater  force  is  required  to 
carry  on  the  circulation  in  the  former  than  in  the  latter,  since,  in  the  erect  position, 
the  heart  and  arteries  have  to  send  blood  to  the  head  against  gravity.  Now,  the 
power  of  the  heart  being  enfeebled  by  foxglove,  when  a  demand  is  made  on  this 
viscus  for  an  increase  in  the  force  of  contractions  by  the  change  "from  the  recutn- 
o  the  standing  attitude,  it  endeavours  to  make  up  for  its  diminished  force  by 
an  increase  in  the  frequency  of  its  contractions.  I  need  scarcely  add,  that  the  sud- 
den change  of  position  in  those  who  are  much  under  the  influence  of  this  medicine, 
is  attended  with  great  danger,  and  in  several  instances  has  proved  fatal ;  for,  in  con- 
sequence of  the  heart  not  having  sufficient  power  to  propel  the  blood  to  the  head 
against  gravity,  fatal  syncope  has  been  the  result.1  The  influence  of  digitalis  over 
the  pulse  is  more  marked  in  some  individuals  or  cases  than  in  others;  thus  the  re- 
duction of  the  frequency  of  the  pulse  is  in  general  more  readily  induced  in  weak 
and  debilitated  constitutions,  than  in  robust  and  plethoric  ones.  Occasionally,  no 
obvious  effect  on  the  number,  force,  or  regularity  of  the  pulse  is  produced,  though 
the  foxglove  may  be  given  to  an  extent  sufficient  to  excite  vomiting  and  cerebral 
disorder.  Shroek1  experienced,  from  two  grains  of  foxglove,  nausea,  headache, 
small,  soft,  and  quick  pulse,  dryness  of  the  gums  and  throat,  giddiness,  weakness 
of  limbs,  and  increased  secretion  of  saliva.  Some  hours  after,  he  observed  sparks 
before  the  eyes,  his  vision  became  dim,  and  he  experienced  a  sensation  of  pressure 
on  the  eyeballs. 

A  most  important  fact  connected  with  the  repeated  uses  of  small  doses' of  it,  is 
the  cumulative  effect  sometimes  observed.  It  has  not  unfrequently  happened  that, 
in  consequence  of  the  continued  use  of  small  doses  of  this  medicine,  very  danger- 
ous symptoms,  in  some  cases  terminating  in  death,  have  occurred.  The  most  pro- 
minent of  these  were  great  depression  of  the  vascular  system,  giddiness,  want  of 
sleep,  convulsions,  and  sometimes  nausea  and  vomiting.3  A  knowledge  of  its  occa- 
sional occurrence  impresses  us  with  the  necessity  of  exercising  great  caution  in  the 
use  of  this  remedy,  particularly  with  respect  to  the  continuance  of  its  administra- 
tion and  increase  of  dose  ;  and  it  shows  that,  after  the  constitutional  effect  has  he- 
roine, obvious,  it  is  prudeut  to  suspend  from  time  to  time  the  exhibition  of  the 
remedy,  in  order  to  guard  against  the  effects  of  this  alarming  accumulation.  I  may 
add,  however,  that  1  have  used  it,  and  seen  others  employ  it,  most  extensively,  and 
in  full  doses,  and  have  rarely  seen  any  dangerous  consequences;  and  I  believe, 
therefore,  the  effects  of  accumulation  to  be  much  less  frequent  than  the  statements 
of  authors  of  repute  would  lead  us  to  expect.  The  experience  of  Dr.  Holland4  is 
to  the  same  effect.  "Though  employing  the  medicine  somewhat  largely  in  prac- 
tice," lie  observes,  "  I  do  not  recollect  a  case  in  which  I  have  seen  any  injurious 
consequences  from  this  cause." 

The  diuretic  operation  for  which  we  employ  foxglove  is  very  inconstant.  Dr. 
Withering  stated  that  this  medicine  more  frequently  succeeds  as  a  diuretic  than  any 
other,  and  that  if  it  fail,  there  is  but  little  chance  of  any  other  remedy  succeeding. 
My  experience,  however,  is  not  in  accordance  with  Dr.  Withering's.  I  h'ave  fre- 
quently seen  foxglove  fail  in  exciting  diuresis,  and  have  often  found  the  infusion  of 
common  broom  {Q/tinu  acoparius)  subsequently  succeed.  It  has  been  asserted  by 
some,  that  the  diuretic  effect  of  foxglove  was  only  observed  in  dropsical  cases,  and 
that  it,  therefore,  depended  on  the  stimulus  given  to  the  absorbent  vessels,  and  not 
to  any  direct  influence  exerted  over  the  kidneys;  but  the  statement  is  not  true, 

1  Korioma  Interesting  remarks  on  the  Effects  produced  by  Posture  on  the  Pulse,  by  Dr.  Graves,  consult 
1.  x.  p.  SOI. 
■  I  by  VVibmer,   Wirlc.  d.  Arzneim  ii.  Gifte,  Bd,  ii.  S.  311. 

ei  published  by  Dr.  Withering,  op.  cii.;  also  a  fatal  caso  recorded  by  Dr.  Blackall,  On 
'  SStd.  Notts  mid  R$JtectioK»,  p,  544. 
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since  foxglove  is  sometimes  found  acting  as  a  diuretic  even  in  health.  In  some 
cases  the  bladder  has  appeared  more  irritable  than  usual,  the  patient  haviug  a  fre- 
quent desire  to  pass  his  urine. 

An  increased  flow  of  saliva  is  an  occasional  consequence  of  the  continued  d 
moderate  doses  of  foxglove.     Dr.  Withering1  first  noticed  this  effect.     Dr.  Barton8 
has  also  seen  it  produced  from  ordinary  doses. 

2.  The  second  degree  of  operation  of  digitalis,  or  that  ordinarily  resulting  from 
the  use  of  too  large  or  too  long-continued  doses,  is  manifested  by  the  disordered 
condition  of  the  alimentary  canal,  of  the  circulating  organs,  and  of  the  cerebro- 
spinal system.  The  more  ordinary  symptoms  are  nausea  or  actual  vomiting,  slow 
and  often  irregular  pulse,  coldness  of  the  extremities,  syncope,  or  tendency  to  if, 
giddiness,  and  confusion  of  vision.  Sometimes  the  sickness  is  attended  with  purg. 
ing,  or  even  with  diuresis  ;  at  other  times  the  patient  is  neither  vomited  nor  purged; 
and  the  principal  disorder  of  system  is  observed  in  the  altered  condition  of  the 
nervous  and  vascular  organs.  External  objects  appear  of  a  green  or  yellow  colour; 
the  patient  fancies  there  is  a  mist,  or  sparks,  before  his  eyes;  a  sensation  of  weight, 
pain,  or  throbbing  of  the  head,  especially  in  the  frontal  region,  is  experienced; 
giddiness,  weakness  of  the  limbs,  loss  of  sleep,  occasionally  stupor  or  delirium,  and 
even  convulsions,  may  also  be  present.  The  pulse  becomes  feeble,  sometimes  fre- 
quent, sometimes  slow  ;  there  may  be  actual  syncope,  or  only  a  tendency  to  it,  and 
profuse  cold  sweats.  Salivation  is  sometimes  produced  by  poisonous  doses  of  fox- 
glove. It  was  observed  in  a  case  narrated  by  Dr.  Henry ,3  and  has  been  known  to 
last  three  weeks.4 

The  quantity  of  digitalis  that  may  be  given  to  a  patient  without  destroying  life, 
is  much  greater  than  is  ordinarily  imagined.  In  one  instance  I  saw  twenty  drops 
of  the  tincture  given  to  an  infant  labouring  under  hydrocephalus,  three  times  daily 
for  a  fortnight,  at  the  end  of  which  time  the  little  patient  was  completely  recovered, 
without  one  untoward  symptom.  I  have  frequently  given  a  drachm  of  the  tincture 
(of  the  best  quality)  three  times  daily  to  an  adult,  for  a  fortnight,  without  observ- 
ing any  marked  effect.  I  know  that  some  practitioners  employ  it  in  much  larger 
doses  (as  an  ounce  or  half  an  ounce  of  the  tincture),  with  much  less  effect  than 
might  be  imagined.  The  following  communication  on  this  subject,  from  my  friend 
Dr.  Clutterbuck,  illustrates  this  point :  "  My  first  information  on  this  subject  was 
derived  from  an  intelligent  pupil,  who  had  been  an  assistant 'to  Mr.  King,  a  highly 
respectable  practitioner  at  Saxmundham,  in  Suffolk,  who  on  a  subsequent  occasion, 
personally  confirmed  the  statement.  This  gentleman  assured  me,  that  he  had  been 
for  many  years  in  the  habit  of  administering  the  tincture  of  digitalis,  to  the  extent 
of  from  half  an  ounce  to  an  ounce  at  the  time,  not  only  with  safety,  but  with  the 
most  decided  advantage,  as  a  remedy  for  acute  inflammation — not,  however,  to  the 
exclusion  of  bloodletting,  which,  on  the  contrary,  he  previously  uses  with  consider- 
able freedom.  To  adults  he  often  gives  an  ounce  of  the  tincture  (seldom  less  than 
half  an  ounce),  and  awaits  the  result  of  twenty-four  hours,  when,  if  he  does  not 
find  the  pulse  subdued,  or  rendered  irregular  by  it,  he  repeats  the  dose  ;  and  this, 
he  says,  seldom  fails  to  lower  the  pulse  in  the  degree  wished  for;  and  when  this  is 
the  case,  the  disease  rarely  fails  to  give  way,  provided  it  has  not  gone  the  length  of 
producing  disorganization  of  the  part.  He  has  given  as  much  as  two  drachms  to 
a  child  of  nine  months.  Sometimes  vomiting  quickly  follows  these  large  doses  of 
the  digitalis,  but  never  any  dangerous  symptom,  as  far  as  his  observation  has  gone, 
which  has  been  very  extensive.  In  less  acute  cases  he  sometimes  gives  smaller 
doses,  as  thirty  drops,  several  times  in  a  day. 

"  Such  is  the  account  I  received  from  Mr.  King  himself,  and  which  was  confirmed 
by  his  assistant,  who  prepared  his  medicines.  I  do  not  see  any  ground  for  ques- 
tioning the  faithfulness  of  the  report.     I  have  myself  exhibited  the  tincture  to  the 

1  Op.  cit.  p.  184.  3  Beck's  Med.  Jurisprudent^ 

3  Ed.  Med.  and  Surg.  Journ.  vol.  vii.  p.  118.  *  Rust's  Magazin.  xxv.  p.  5'«- 
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extent  of  half  an  ounce  (never  more),  in  not  more  than  two  or  three  instances 
of  fever  and  pneumonia).  To  my  surprise,  there  was  no  striking  effect  pro- 
duced by  it ;  but  I  did  not  venture  to  repeat  the  dose.  In  numerous  instances  I 
have  given  two  drachma ;  still  more  frequently  one  drachm;  but  not  oftener  than 
once  in  twenty-four  hours,  and  not  beyond  a  second  or  third  time.  Two  or  three 
exhibitions  of  this  kind  I  have  generally  observed  to  be  followed  by  slowness  and 
irregularity  of  pulse,  when  I  have  immediately  desisted."  Dr.  T.  Williams1  states, 
that  a  man,  in  a  state  of  intoxication,  took  two  ounces  of  tincture  of  foxglove,  in 
two  doses,  in  quick  succession,  without  the  slightest  inconvenience. 

3.  The  (kin/  degree  of  the  operation  of  foxglove,  or  that  resulting  from  the  use 
of  fatal  doses,  is  characterized  usually  by  vomiting,  purging,  and  griping  pain  in 
the  bowels ;  slow,  feeble,  and  irregular  pulse,  great  faintnese,  and  cold  sweats ;  dis- 
ordered vision;  at  first  giddiness,  extreme  debility;  afterwards  insensibility  and 
convulsions,  with  dilated  insensible  pupils. 

If  we  compare  the  effects  of  foxglove  with  those  of  other  medicinal  agents,  we 
find  they  approximate  more  closely  to  those  of  tobacco  than  of  any  other  cerebro- 
spinant.  These  two  agents  especially  agree  in  their  power  of  enfeebling  the  action 
of  the  heart  and  arteries  (see  vol.  i.  p.  258).  Green  tea  agrees  with  foxglove  in  its 
property  of  preventing  sleep  (see  vol.  i.  p.  247).  Considered  as  a  diuretic,  foxglove 
is,  in  some  respects,  comparable  with  squills.  I  have  already  pointed  out  the  pecu- 
liarities alt  ending  the  operation  of  each  of  these. 

QBX8. — We  employ  foxglove  for  various  purposes,  as — lstly,  to  reduce  the  fre- 
quency and  force  of  the  heart's  action ;  2dly,  to  promote  the  action  of  the  absorb- 
ents ;  3dly,  as  a  diuretic  ;  and  4thly,  sometimes  on  account  of  its  specific  influence 
over  the  cerebro-spinal  system. 

In  the  following  remarks  on  the  uses  of  foxglove  in  particular  diseases,  I  refer 
to  the  administration  of  this  remedy  in  the  doses  in  which  it  is  ordinarily  employed. 
I  have  no  experience  of  its  therapeutical  effects,  when  given  in  the  enormous  quan- 
tities  mentioned  by  Dr.  Clutterbuck. 

1.  In/ever. — Digitalis  is  occasionally  useful  in  fever  to  reduce  the  frequency  of 
the  pulse,  when  the  excitement  of  the  vascular  system  is  out  of  proportion  to  the 
other  symptoms  of  fever,  such  as  the  increased  temperature,  and  the  cerebral  or 
gastric  disorder.  It  cannot,  however,  be  regarded,  in  the  most  remote  way,  as  a 
curative  means ;  on  the  other  hand,  it  is  sometimes  hurtful.  Thus,  not  unfrequently 
it  Tails  to  reduce  the  circulation;  nay,  occasionally,  it  has  the  reverse  effect,  accele- 
rates the  pulse,  while  it  increases  the  cerebral  disorder,  and  perhaps  irritates  the 
stomach.  In  estimating  its  value  as  a  remedial  agent  for  fever,  we  must  not  regard 
it  as  a  sedative  means  (I  refer  now  to  the  vascular  system)  merely;  it  is  an  agent 
which  exeroisea  a  specific  influence  over  the  brain;  and,  therefore,  to  be  able  to  lay 
down  correct  indications  or  contraindications  for  its  use  in  disordered  conditions  of 
this  viscus,  we  ought  to  be  acquainted,  on  the  one  hand,  with  the  precise  nature  of 
the  influence  of  the  remedy,  and,  on  the  other,  with  the  actual  condition  of  the 
brain  in  the  disease  which  we  wish  to  relieve.  Now,  as  we  possess  neither  of  these 
data  in  reference  to  fever,  our  use  of  foxglove  is,  with  the  exception  of  the  seda- 
tive influence  over  the  circulation,  empirical;  and  experience  has  fully  shown  us  it 
is  m >t  generally  beneficial.  But,  I  repeat,  where  the  frequency  of  pulse  bears  no 
relation  to  the  local  or  constitutional  symptoms  of  fever,  foxglove  may  be  service- 
able. 

2.  Inflammation. — Foxglove  has  been  employed  in  inflammatory  diseases,  princi- 
pally on  account  of  its  power  of  reducing  the  frequency  of  the  pulse,  though  some 
have  referred  part  of  its  beneficial  operation  to  its  influence  over  the  absorbent  sys- 
tem. Inflammation,  of  a  chronic  kind,  may  be  going  on  in  one  part  of  the  body, 
to  an  extent  sufficient  to  produce  complete  disorganization,  ami  ultimately  to  cause 
the  death  of  the  patient,  without  the  action  of  the  larger  arterial  trunks  (i.  e.  of 

1  Lond.  Med.  Gaz.  vol.  i.  p.  744. 
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the  system  generally)  being  remarkably  increased.  In  such  cases,  digitalis 
the  most  part,  of  little  use.  Again,  in  violent  and  acute  inflammation,  acoom 
with  great  excitement  of  the  general  circulation,  especially  in  plethoric  bu 
foxglove  is,  in  some  cases,  hurtful ;  in  others,  it  is  a  trivial  and  unimportant  n 
and  we  therefore  rely,  in  our  treatment,  on  bloodletting,  and  other  powerful  ami- 
phlogistic  measures;  and  foxglove,  if  serviceable  at  all,  can  only  be  used  after  the 
other  means. 

As  a  remedy  for  inflammation,  foxglove  is  principally  useful  in  less  violent 
particularly  when  accompanied  with  increased  frequency  of  pulse,  and  occurrin"  in 
subjects  not  able  to  support  copious  evacuations  of  blood.  Moreover,  it  ha 
influence  over  inflammation  of  some  parts  of  the  body  (as  the  arachnoid  mem 
the  pleura,  the  pericardium,  and  the  lungs)  than  of  others.  In  gastric  and  en 
inflammation,  it  would  appear  to  be  objectionable  on  account  of  its  irritant  p 
ties;  while  its  specific  influence  over  the  brain  would  make  it  a  doubtful  remedy iu 
phrenitis.     In  arachnitis  of  children  it  is  certainly  a  most  valuable  agent. 

In  conclusion,  then,  it  appears   that  digitalis,  as  a  remedy  for  inflammation,  is 
principally  valuable  where  the  disease  has  a  tendency  to  terminate  in  serous  effusion. 
But  in  no  case  can  it  be  regarded  as  a  substitute  for  bloodletting.     Its  pow 
an  antiphlogistic  remedy  have,  I  suspect,  been  greatly  overrated. 

3.  Dropsy. — Of  all  remedies  for  dropsy,  none  have  gained  more,  and  few  so 
much,  celebrity  as  foxglove.  It  has  been  supposed  to  owe  its  beneficial  operation 
to  its  repressing  arterial  excitement,  to  its  promoting  the  functions  of  the  absorbent 
vessels,  and  particularly  to  its  diuretic  effects.  Whatever  maybe  its  modus  ope- 
randi, its  powerful  and  salutary  influence  in  many  dropsies  cannot  be  a  matter  of 
doubt.  Dr.  Withering  has  observed,  that  "  it  seldom  succeeds  in  men  of  great 
natural  strength,  of  tense  fibre,  of  warm  skin,  of  florid  complexion,  or  in  those  with 
a  tight  and  cordy  pulse."  "On  the  contrary,  if  the  pulse  be  feeble  or  intermitting, 
the  countenance  pale,  the  lips  livid,  the  skin  cold,  the  swollen  belly  soft  and  fluctu- 
ating, or  the  anasarcous  limbs  readily  pitting  under  the  pressure  of  the  ringer,  we 
may  expect  the  diuretic  effects  to  follow  in  a  kindly  manner."  In  those  with  a 
florid  complexion,  bloodletting  and  purgatives  will  often  be  found  useful  prepara- 
tives for  foxglove.  In  some  forms  of  dropsy,  foxglove  is  more  serviceable  than  in 
others.  Thus,  anasarca,  ascites,  bydrothorax,  and  phlegmasia  dolcns,  are  sometime* 
benefited  by  it ;  whereas  ovarian  dropsy  and  hydrocephalus  are  not  relieved  by  it. 
Its  diuretic  effect  is  greatly  promoted  by  combining  other  diuretics  with  it,  espe- 
cially squills  (as  in  the  Pllulse  Digitalis  et  Scillse,  Ph.  Ed.),  calomel,  or  the 
diuretics  (as  the  acetate  of  potash).  A  combination  of  vegetable  bitters  (as  infu- 
sion of  gentian  or  calumba)  with  foxglove,  forms,  I  think,  a  valuable  form  of  ex- 
hibition in  many  old  dropsical  cases.  Infusion  of  common  broom  (Ci/tuus gcopariut) 
might  probably  be  advantageously  conjoined  with  foxglove,  where  a  powerful  diu- 
retic is  required.  In  old  cases  of  general  dropsy,  in  eedematous  swellings  from 
debility,  and  in  anasarca  following  scarlet  fever,  where,  together  with  weakness, 
there  is  still  left  an  excited  and  irritable  state  of  the  arterial  system,  chalybeates 
(as  the  tinctura  ferri  scsqiiichloridi)  may  be  conjoined  with  foxglove,  with  the  hap- 
piest effects.1 

4.  In  Hemorrhages. — In  active  hemorrhages  from  internal  organs,  accompanied 
with  a  quick,  hard,  and  throbbing  pulse,  foxglove  as  a  sedative  is  oftentimes  service- 
able. Epistaxis,  haemoptysis,  and  menorrhagia,  are  the  forms  of  hemorrhage  more 
frequently  benefited  by  the  use  of  foxglove. 

5.  Diseases  of  the  Heart  and  Great  Vessels. — An  important  indication  in  the 
treatment  of  many  diseases  of  the  heart  and  great  vessels  is  to  reduce  the  force  and 
velocity  of  the  circulation.  The  most  effectual  means  of  fulfilling  this  indication 
are — the  adoption  of  a  low  diet,  repeated  bloodletting,  and  the  employment  ol 
foxglove.     There  are,  perhaps,  no  diseases  in  which  the  beneficial  effects  of  foxglove 

1  Holland.  Med.  Notes  and  Reflect,  p.  o 4 G . 
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are  more  marked  than  in  those  of  the  heart  and  great  vessels.  In  aneurism  of  the 
aorta,  our  only  hope  of  cure  is  by  the  coagulation  of  the  blood  in  the  aneurismal 
sac,  and  the  consequent  removal  of  the  distensive  pressure  of  the  circulation.  To 
promote  this,  we  endeavour  to  retard  the  movement  of  the  blood  within  the  sac, 
by  diminishing  the  quantity  of  blood  in  the  system  generally,  and  by  reducing  the 
force  and  velocity  with  which  it  circulates.  Bloodletting  and  digitalis  are,  in  these 
very  important  agents ;  and  under  their  use  cases  now  and  then  recover. 
Again,  in  simple  dilatation  of  the  cavities  of  the  heart,  our  objects  are  to  remove, 
it  possible,  the  cause  (usually  obstruction  in  the  pulmonic  or  aortic  system),  to 
strengthen  the  muscular  fibres  of  the  heart,  and  to  repress  any  preternatural  excite- 
ment of  the  vascular  system.  Digitalis  is  useful  to  us  in  attaining  the  latter  object. 
In  simple  hypertrophy  or  hypertrophy  with  dilatation,  we  have  to  reduce  the  pre- 
ternatural thickness  of  the  heart's  parietes,  and  this  we  do  by  removing,  when  it 
can  be  done,  any  obstruction  to  the  circulation,  by  using  a  low  diet,  by  repeated 
bloodletting,  and  by  the  employment  of  foxglove.  No  means,  says  the  late  Dr. 
Davies,1  excepting  the  abstraction  of  blood,  diminishes  the  impulsion  of  the  heart 
so  completely  and  so  certainly  as  digitalis.  "  I  have  been,"  adds  he  "  in  the  habit 
of  using  it  for  several  years  for  these  affections,  and  have  rarely  seen  it  fail  in  pro- 
ducing at  least  temporary  relief."  "The  enlarged  and  flaccid  heart,"  observes  Dr. 
.Holland/ "though,  on  first  view,  it  might  seem  the  least  favourable  for  the  use  of 
the  medicine,  is,  perhaps,  not  so.  At  least  we  have  reason  to  believe,  that,  in  drop- 
sical affections,  so  often  connected  with  this  organic  change,  the  action  of  digitalis, 
as  a  diuretic,  is  peculiarly  of  avail."  In  some  disordered  conditions  of  innervation 
oj  the  heart  and  great  vessels — as  in  angina  pectoris,  nervous  palpitation  of  the  heart, 
and  augmented  arterial  impulsion,  foxglove  is  also  at  times  beneficial.  In  patients 
affected  with  an  intermittent  or  otherwise  irregular  pulse,  I  have  several  times  ob- 
served this  medicine  produce  regularity  of  pulsation;— a  circumstance  also  noticed 
by  Dr.  Holland.  Besides  the  preceding,  there  wee  various  other  affections  of  the 
heart  in  which  foxglove  may  be  found  serviceable,  either  by  its  sedative  influence 
over  the  circulation,  or  by  its  power  of  relieving  dropsical  effusion  through  its  diu- 
retic property. 

6.  In  Phthisis. — Digitalis  has  been  declared  capable  of  curing  pulmonary  con- 
sumption, and  numerous  cases  of  supposed  cures  have  been  published.  Bayle3  has 
collected  from  the  writings  of  Sanders,4  Kinglake,  Fowler,  Beddoes/>  Drake,  Moss- 
man,"  .Maclean,  Ferriaiy  Magennis,  Morcton,  and  others,  reports  of  151  cases 'treated 
by  foxglove.  Of  these,  83  are  said  to  have  been  cured,  and  35  relieved.  But  a  more 
accurate  and  extended  experience  has  fully  proved  that  this  medicine  possesses  no 
curative,  and  very  slightly  palliative  powers  in  genuine  phthisis:  it  is  totally  in- 
capable ot  preventing  or  of  causing  the  removal  of  tubercular  deposits,  and  has 
little,  it  any  influence,  in  retarding  the  progress  of  consumption.  Its  power  of  di- 
minishing the  rapidity  of  the  circulation  cannot  be  doubted;  but  this  effect  is  as 
Dr.  Holland8  justly  remarks,  "of  less  real  moment  than  is  generally  supposed  " 

7.  In  Insanity  and  Epilepsy.— In  these  maladies  foxglove  may  prove  occasion- 
ally serviceable  by  repressing  excessive  vascular  excitement,  which  sometimes 
accompanies  them.  Furthermore,  the  specific  influence  of  this  remedy  over  the 
oerebro-spinal  system  may  now  and  then  contribute  to  the  beneficial  operation  of 
foxglove.  But  the  precise  nature  of  this  influence  not  having  as  yet  been  accurately 
ascertained,  while  the  pathology  of  the  above-mentioned  diseases  is  involved  in  con 
Biderable  obscurity,  it  follows  that  the  therapeutic  value  of  this  influence  can  only 

rtained  empirically.     In  insanity,  Dr.  Hallaran"  recommends  foxglove  to 
reduce  vascular  action  after  the  employment  of  depletion  and  purgation.0  It  has 

rap.  t.  iii.  p   389.  ,  iftrf'  N°l     and  *«/*««•  P-  5*4. 

(Ai  Consumptir,     1801  P'  °M  * 

/«r„/,„,  tht  Nat.  Orig.  and  CotUUZ.  of  Scroph    and  Gland.  Consumption. 

'  Inquiry,  fco.  „.///,  Obscrv.  on  the  Cure  of  Insanity,  Mil.  '  °P'  *"'  P'  551' 
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been  used  in  this  disease,  with  success,  by  Dr.  Currie,1  and  by  Fanmgo*  In  ,..,j. 
lepsy  it  is,  I  conceive,  less  likely  to  be  serviceable,  because  this  disease  is  [egg  |r,.. 
quently  accompanied  with  the  vascular  excitement,  against  which  foxglove  is  mod 
successful.  Accordingly,  while  in  some  cases  it  has  appeared  to  act  beneficially  ■  in 
others  it  has  either  been  unsuccessful,4  or  has  only  given  temporary  relief.'' 

8.  In  various  other  diseases. — Besides  the   preceding,  there  are  several  other 
maladies  against  which  foxglove  has  been  employed  with  occasional  hem  lit, 
fulaG  and  asthma.7    For  other  diseases  relieved  by  foxglove  I  must  refer  the  reader. 
to  the  works  of  Murray8  and  Bayle.9 

Administration. — The  ordinary  dose  of  foxglove,  in  powder,  is  from  gr.  ss  to 
gr.  iss,  repeated  every  six  hours. 

Antidotes. — In  a  case  of  poisoning  by  foxglove,  or  its  preparations,  expel  the 
poison  from  the  stomach  by  the  stomach-pump  or  by  emetics,  if  vomiting  ghould 
not  have  already  commenced;  assist  the  vomiting,  when  it  is  established,  by  I 
of  diluents;  and  counteract  the  depressing  influence  of  the  poison  on  the  circulation 
by  the  use  of  ammonia  and  brandy;  and  keep  the  patient  in  a  recumbent  posture 
to  guard  against  syncope.  I  am  unacquainted  with  any  chemical  antidote  for  fox- 
glove; perhaps  infusion  of  nutgalls  might  prove  serviceable  by  the  tannic  acid  which 
it  contains. 

1.  INFUSUM  DIGITALIS,  L.  E.  D.  [U.S.];  Infusion  of  Foxglove.— (Foxglove  leaves, 
dried,  3j  [5ij,  E."]\  [Spirit  of  Cinnamon  f|j,  L.,  fgij,  E.])  Boiling  [distilled,  L] 
Water  Oj  [fsxviij,  E. ;  ^ix,  2).].  Macerate  the  foxglove  leaves  in  the  water  for 
four  [one,  X>.]  hours,  in  a  vessel  lightly  covered,  and  strain  [through  linen  or  oalico, 
E.~\;  then  add  the  spirit. — [The  U.  S.  Pharm.  directs  Foxglove  ji;  Boiling  Water 
Oss;  Tincture  of  Cinnamon  fgi.  Macerate  the  foxglove  with  the  water  for  two 
hours  in  a  covered  vessel  and  strain,  then  add  the  tincture  of  cinnamon]. — \  believe 
this,  when  properly  made,  to  be  the  most  effectual  of  the  preparations  of  foxglove. 
The  dose  of  it  is  from  f§ss  to  f3J,  repeated  every  six  hours.  I  have  known  it  given 
to  the  extent  of  fsij. 

2.  TINCTURA  DIGITALIS,  L.  E.  D.  [U.  S.] ;  Tincture  of  Foxglove.— (Foxglove  i 
dried  [in  moderately  fine  powder,  E. ;  in  coarse  powder,  Z>.],  §iv  [^v,  /).];  Proof 
Spirit  [Diluted  Alcohol,  U.  aS'.]  Oij.  Macerate  for  seven  [fourteen,  D.~\  days,  then 
express  and  strain.  "This  tincture  is  best  prepared  by  the  process  of  percolation, 
as  directed  for  the  tincture  of  capsicum.  If  forty  fluidounces  of  the  spirit  be  passed 
through,  the  density  is  944  [0.944],  and  the  solid  contents  of  a  fluidounce  amount 
to  twenty-four  grains.  It  may  also  be  made  by  digestion,"  E.~) — The  usual  dose  of 
this  preparation,  for  an  adult,  is  rt\,x,  cautiously  increased  to  n^xl,  repeated  every 
six  hours.  I  usually  begin  with  n\,xx.  The  largest  dose  I  have  employed  is  fjj; 
but,  as  I  have  already  stated,  it  has  been  given  to  the  extent  of  one  ounce!  The 
colour  of  this  preparation  is  somewhat  affected  by  exposure  to  strong  solar  light. 

Scccus  Digitalis. —  The  preserved  juice  of  foxglove  may  be  employed  as  a  substitute  for  the 
tincture.  From  1  ewt.  2  qrs.  *2G  lbs.  of  digitalis  gathered  in  May,  4'J  pints  of  juice  have  been 
obtained. 

3.  EXTRACTDI  DIGITALIS,  E. ;  Extract  of  Foxglove.— ("  This  extract  is  best  pre- 
pared from  the  fresh  leaves  of  digitalis,  by  any  of  the  processes  indicated  for  extract 
of  conium,"  E.) — Recently  introduced  into  the  pharmacopoeia  of  Edinburgh,  m 
preparation  requires  very  great  care  and  attention,  or  the  virtues  of  the  plant  may 
be  destroyed  during  the  process.     Dose,  gr.  j,  cautiously  increased. 

1  Mem.  of  the  Med.  Soc.  of  London,  vol.  iv.  »  Quoted  by  Bayle,  Bihl.  Thirap.  t.  I"-?'**' 

3  Scott,  Ed.  Med.  and  Surg.  Journ.  Jan.  1827;  Dr.  E.  Sharkey,  On  the  Efficacy  of  Digitalis  in  the  irtai- 
ment  of  Idiopathic  Epilepsy,  1841.  . 

'  Percival,  Ibid.  vol.  ix.  p.  274.  •  Currie,  op.  supra  cii. 

6  Haller,  Merz,  Schiemann,  and  Hufeland,  quoted  by  Bayle,  Bibl.  Thir.  t.  iii.  p.  369. 

1  Ferriar,  On  Digitalis,  1799;  Fogo  [asthma  cured  by  an  overdose  of  foxglove],  Ed.  Med.  awl  su  f. 
Journ.  vol.  xviii.  p.  315. 

8  App.  Med.  vol.  i.  9  Op.  supra  cit. 
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4.  PILULE  DIGITALIS  ET  SCILL^E,  E.;  PiUs  of  Foxglove  and  Squill.— (Digitalis ; 
Squill,  of  each  one  part}  Aromatic  Electuary  two  parts.     Beat  them  into  a  proper 
with  conserve  of  red  roses;  and  divide  the  mass  into  four-grain  pills.) — A 
valuable  diuretic  compound.     Used  in  dropsies.     Dose,  one  or  two  pills. 

Order  XLII.    SOLANACE^E,  Lindley.— NIGHTSHADES. 

Sor.ANE.35,  Jussieu. 

Characters. —  Calyx  5-parted,  seldom  4-parted,  persistent,  inferior.  Corolla  monopetalous, 
the  limb  5-cleft,  seldom  4-cleft,  regular,  or  somewhat  unequal,  deciduous;  the 
aestivation  plaited  or  imbricated.  Stamens  inserted  upon  the  corolla,  as  many  as  the  segments 
of  the  limb,  with  which  they  are  alternate;  anthers  bursting  longitudinally,  rarely  by  pores  at 
the  iipcx.  Ovary  2-celled,  composed  of  a  pair  of  carpels  right  and  left  of  the  axis,  rarely  4 — 5 
or  many-celled,  with  polyspermous  placenta?;  style  continuous;  stigma  simple;  ovules  numerous, 
ampbitropal.  Pericarp  with  2  or  4  or  many  cells,  either  a  capsule  with  a  double  dissepiment 
parallel  with  the  valves, or  a  berry  with  the  placentas  adhering  to  the  dissepiment.  Seeds  nume- 
rous, sessile;  embryo  straight  or  curved  often  out  of  the  centre,  lying  in  a  fleshy  albumen;  radicle 
next  the  bilum.  Herbaceous  plants  or  shrubs.  Leaves  alternate,  undivided,  or  lobed,  sometimes 
collateral  ;  the  floral  ones  sometimes  double,  and  placed  near  each  other.  Inflorescence  variable, 
out  of  the  axil;  the  pedicels  without  bracts  (Lindley). 

Pbofxrtieb. — The  narcotic  properties  which  many  members  of  this  order  possess  depend  on 
tin;  presence  of  vegetable  alkaloids;  but  the  narcotism  which  they  induce  is  very  different  to 
that  caused  by  opium  ;'  hyoscyamus,  belladonna,  and  stramonium,  give  rise  to  phantasms  and 
dilatation  of  the  pupil  (see  the  Solanacea  mydriatica,  vol.  i.  p.  237);  nicotiana  is  a  nauseating 
cardiaco-vascular  sedative  (see  ante,  pp.  2.37  and  258).  An  acrid  resin  is  found  in  many  species; 
on  this  the  hot,  pungent,  burning  qualities  of  capsicum  depend.  A  bitter  principle  confers  on 
ies  (as  S.  Pseudoquina  and  crispum")  tonic  properties.  Starch  abounds  in  potatoes, 
which  owe  their  nutritive  qualities  chiefly  to  it. 

171.  HYOSCYAMUS  NIGER,  Zum.-COMMON  HENBANE. 

Sex.  Syst.  Pentandria,  Monogynia. 
(Ilcrbrje  biennis.    Folium  cuulinum  recens  et  exsiccatum,  L. — Leaves,  E.  D  .) 

BiSTORT. — This  plant  is  the  'Tosxvajioj  p&as  of  Dioscorides,3  the  hyoscyamus 
niger  of  Pliny.3 

BOTANY.  Gen.  Char. —  Calyx  urceolatc,  5-toothed.  Corolla  funnel-shaped;  the 
liinli  plaited,  5-lobed ;  the  lobes  obtuse,  unequal.  Stamens  5,  inserted  in  the  lower 
part  of  the  tube  of  the  corolla,  inclosed  or  exserted,  declinate;  anthers  dehiscing 
longitudinally.  Ovary  2-celled;  placenta)  fixed  to  the  dorsal  dissepiment;  ovules 
numerous;  style  simple;  stigma  capitate.  Capsule  inclosed  by  the  persistent  often 
enlarged  calyx,  narrowed  from  the  ventricose  base,  membranous,  2-celled,  circum- 
BOissile  at  the  apex,  with  a  2-ccIled  lid.  Seeds  many,  kiduey-shaped ;  emhryo  in 
fleshy  albumen,  almost  peripherical,  curved  (Endlicher). 

Sp.  Char. — Leaves  oblong,  pinnatifid,  or  sinuate  sessile,  and  subamplexicaule ; 
lower  leaves  stalked.     Flowers  nearly  sessile,  axillary,  unilateral  (Babincton). 

Root  spindle-shaped.  Stem  bushy.  Leaves  soft  and  pliant,  sharply  lobed. 
Whole  herbage  glandular,  downy,  and  viscid,  exhaling  a  powerful  fetid  and  oppres- 
sive odour.  Flowers  numerous  from  the  bosoms  of  the  crowded  upper  leaves,  droop- 
ing, almost  entirely  sessile,  of  an  elegant  straw  colour,  usually  pencilled  with  dark 
purple  veins. 

Hab. — Indigenous;  waste  ground,  banks,  and  commons.     Flowers  in  July. 
There  are  two  varieties  of  this  species;  one  biennial,  the  other  annual.     Both  are 
cultivated  at  Mitcham. 


generalizations  of  some  late  French  writers  (Trousseau  and  Pidonx,  Traittde  Thtraip  t  i  n  °0G) 
With  retpect  to  the  identity  et'  the  operation  of  the  narcotic  Solanese,  do  not  appear  to  me  to  be  founded  in 

lv,-,'n',C9-       n„  *  Hist.  iVaMib.xxv.cap.17,  cd.  Vain 
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Var.  a.  biennis;  Biennial  Black  Henbane. — This  is  larger,  stronger,  more  brancho 
clammy,  than  the  annual  variety.  Its  root  is  biennial.  Cultivate. 1  at  Mitcham.  During  th| 
first  year  of  its  growth  the  plant  has  no  aerial  stem,  all  the  leaves  being  radical  and 
It  is  less  odorous  and  clammy  than  the  mature  plant ;  and  Dr.  Houlton1  states  that  it  yii 
extract.  In  the  autumn  the  leaves  die,  but  the  root  survives  during  the  winter;  and  in 
lowing  spring  sends  up  an  aerial  stem,  which  grow.-  to  the  height  of  from  two  to  li 
The  leaves  of  the  second  year  are  large,  deeply  sinuate,  or  pinnatifid.  It  flowers  tew 
end  of  May,  or  in  June. 

As  this  variety  is  more  highly  developed  than   the  annual   sort,  it  probably  possess, 
medicinal  activity;  and,  therefore,  should  be  preferred.     I  am,  however,  unacquainted  with  any 
experiments  demonstrative  of  its  superiority. 

This  variety  flowers  earlier  than  the  annual  sort.     The  surest  plan  of  obtaining  it,  thi 
is  to  purchase  it  fresh  while  in  flower. 

Var.  B  annua,  Sims,  Bot.  Mag.  2394  ;  H.  agrestis,  Kitaibel  ex  Schult.  Fl.  Au^tr.,  ed,  2,  p.  3S3- 
H.  visa;  var.  B  minor,  Brandt  u.  Ratzeburg,  Deutschl.  phan.  Giftge  wachse ;  H.niger,  var 
tis,  Nees  in  Linn.  Trans,  xvii.  77 ;  Jlnnual  or  Field  Henbane. — Root  annual ;  stem  Bimple, downy 
leaves  smootbish,  sinuately  toothed;  flowers  sessile;  corolla  reticulated. — Indigenous:  - 
Europe;    North  of  India — Cultivated    at  Mitcham  for  medicinal   use. — Flowers  in  July  and 
August. 

The  plant  is  smaller,  the  leaves  less  deeply  sinuated  (not  pinnatifid),  less  hairy,  clammy,  ami 
fetid  than  var.  a  biennis. 

*   Corolla  non  violareo  reticulata ;  H.  pallidas,  Koch;  Babing.  Man.,  of  Br.  Botany. — Tl 
subvanety  of  B  annua,  with  yellow  corolla,  without  any  purple  veins.     It  is  said 
wild  at  Esher,  in  Surrey. 

Htoscyamcs  albus,  Linn.  'Toa-xva/xoi;  Xiuxo'j,  Diosc.  lib.  iv.  cap.  69. — Leaves  petiolate;  lower 
ones  orbicular,  entire ;  the  rest  from  cordate  to  ovate  at  the  base,  sinuated ;  flowers  sessile  — 
South  of  Europe.  Annual.  Its  medicinal  properties  resemble  those  of  H.  niger,  for  which  it 
has  sometimes  been  employed  in  medicine.2 

Description. — The  herb  (herba  hyoscyami),  when  fresh,  has  a  strong,  un- 
pleasant, narcotic  odour,  a  mucilaginous,  slightly  acrid  taste,  and  a  clammy  feci. 
It  should  be  gathered  when  in  full  flower.  J3y  drying,  it  almost  wholly  lost 
properties.  One  hundred  pounds  of  the  fresh  herb  yield  about  fourteen  pounds 
when  dried.3  The  leaves  (folia  hyoscyami),  when  fresh,  are  pale  dull  green.  The 
seeds  (semina  hyoscyami)  are  small,  compressed,  uniform,  roundish,  finely  dotted, 
of  a  yellowish-gray  colour,  and  have  the  odour  of  the  plant,  and  an  oleaginous, 
bitter  taste. 

Sessile,  oblong,  acutely  sinuated,  somewhat  pubescent,  with  viscid  fetid  hairs. 
It  is  to  be  gathered  and  dried  as  ordered  for  foxglove.     The  herb  which  grows  wild  in  waste 
places  is  to  be  preferred  to  that  which  is  cultivated  in  gardens,  L. 

Composition. — The  seeds  of  Ilyoscyamus  niger  were  analyzed  in  181G  by  Kir- 
chof,4  and  in  1820  by  Brandes.5  The  extract  of  the  herb  was  analyzed  by  Lind- 
bergson.6 

Brandes' s  Analysis. 


Fatty  oil 21.2 

Waxy  fat 1.4 

Resin  insoluble  in  ether 3.0 

Malate  of  hyoscyainia  with  oxalates  of  lime  and 

magnesia,  and  a  salt  of  potash  and  ammonia    .  6.3 

Uncrystalliznble  sugar a  trace 

Gum  1.2,  bassorin  2.4,  and  starch  1.5 5.1 

Albumen 4.5 

Veselo-animal  matter 3.4 

Malate,  phosphate,  sulphate,  and  muriate  of  pot- 
ash    0.4 

Malates  of  lime  and  magnesia 0.6 

Phosphates  of  lime  and  magnesia 2.4 

Woody  fibre 26.0 

Water 24.1 

Seeds  of  hyoscyamus 10]  .4 

The  ashes  contained  carbonate,  phosphate,  sulphate, 
and  muriate  of  potash,  carbonate  and  much  phosphate 
of  lime,  much  silica,  manganese,  iron,  and  minute  traces 
of  copper. 


Lindbergson's  Analysis. 
Narcotic  extractive  soluble  in  water  and  alcohol. 
Bitter  extractive. 
Gummy  extractive. 

Malates,  phosphates,  sulphates,  and  muriates  of 
magnesia. 


Extract  of  the  herb. 


1  Pharmaceutical  Journal,  vol.  iii.  p.  578,  1?44. 

2  Fouquier,  Arckiv.  Gen.  de  Med.  .Mars.  1823;  Chevallier,  Journ.  de  Chitn.  Mid.  t.  ii.  p. 36. 

3  Martius,  Pharmalcogn.  *  Berl.  Jahrb.  Bd.  xvii.  S.  144. 

4  Ibid.  lid.  xxi.  S.  2-0.  «  Gmelin,  Handb.  d.  Chem.  ii.  1303. 
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1.  Htosciamia  or  Hyosciamina. — This  lerm  lias  been  applied  to  a  vegetable  alkali  pro- 
cured from  iIm1  seeds  and  herbs  of  Hyoscyamus  niger  by  Brandes,1  whose  statements  have  been 
confirmed  by  Geiger  and  Hesse,  as  well  as  by  Mein.2  However,  Chevallier,  as  well  as  Branlt  and 
1  have  failed  to  procure  it.  The  properties  assigned  to  it  are  almost  identical  with  those 
of  Atropine,  from  which  it  dilfers  in  being  more  soluble  in  water.  It  is  crystallizable,  lias  an 
acrid  taste,  and,  when  volatilized,  yields  ammonia.  Reisinger4  says,  that  a  drop  of  a  solution 
of  one  grain  of  this  BUbstance  in  ten  grains  of  water  caused  dilatation  of  the  pupil,  but  did  not 
give  rise  to  irritation  of  the  eye.     A  solution  of  double  this  strength  acted  as  an  irritant. 

mi'vhkumatic  Oil  of  Henbane  (Pyro-Hyoscyamia?). — This  was  obtained  by  Dr.  Morries5 
by  the  destructive  distillation  of  henbane.  Its  chemical  properties  are  identical  with  those  of 
the  empyreumatic  oil  of  foxglove.     It  proved  a  powerful  narcotic  poison. 

Physiological  Effects,  o.  On  Vegetable*. — Water  holding  in  solution  ex- 
tract of  henbane  proved  poisonous  to  Hyoscyamus  niger.6 

p.  On  An! imils. — Its  effects  on  herbivorous  animals  are  slight.  Given  to  horses 
in  Large  quantities,  it  causes  dilatation  of  the  pupils,  spasmodic  movements  of  the 
lips,  and  frequency  of  pulse.7  On  dogs  its  effects  appear  to  be  analogous  to  those 
on  man.8  It  does  not  cause  any  local  irritation.  Its  constitutional  effects  are  dila- 
tation of  pupil,  weakness  of  the  posterior  extremities,  staggering,  and  insensibility. 

y.  On  Man. — ///  small  and  repeated  doses,  henbane  has  a  calming,  soothing,  and 
tranquillizing  effect.  This  is  especially  observed  in  persons  suffering  with  great 
nervous  irritability,  and  with  a  too  active  condition  of  the  sensorial  functions.  In 
such  it  frequently  causes  quietude,  with  a  tendency  to  sleep.  It  frequently  allays 
irritation  and  preternatural  sensibility  existing  in  any  organ.  It  does  not  quicken 
the  pulse,  cheek  secretion,  or  cause  constipation.  Large  doses  sometimes  induce 
sleep.  Fouquier,8  however,  denies  this.  He  says  henbane  causes  headache,  giddi- 
dimness  of  sight,  dilatation  of  pupil,  a  greater  or  less  tendency  to  sleep,  and 
painful  delirium.  Jn  some  eases  these  symptoms  are  followed  by  thirst,  nausea, 
griping,  and  either  purging  or  constipation  ;  and  in  a  few  instances  febrile  heat  and 
irritation  of  skin  are  induced.  But  I  have  frequently  seen  sleep  follow  its  use, 
though  its  hypnotic  properties  are  neither  constant  nor  powerful.  It  more  fre- 
quently fails  to  occasion  sleep  in  (hose,  accustomed  to  the  use  of  opium.  Very 
large  doses  arc  apt  to  be  followed  by  delirium  rather  than  by  sleep.  Its  power  of 
alleviating  pain  and  allaying  spasm  is  greatly  inferior  to  that  of  opium.  In  poison- 
ous doses  it  causes  loss  of  speech,  dilatation  of  pupil,  disturbance  of  vision  (pres- 
byopia), distortion  of  face,  coma,  and  delirium,  generally  of  the  unmanageable, 
sometimes  of  the  furious  kind,  and  phantasms;  and  paralysis,  occasionally  with 
convulsive  movements.  Irritation  of  the  stomach  and  bowels  (manifested  by  nau- 
sea, vomiting,  pain,  and  purging)  is  occasionally  induced.10  One  author"  says  hyos- 
cyamus renders  the  hair  gray,  while  another1-  states  that  it  darkens  it. 

In  its  operation  on  the  body,  henbane  presents  several  peculiarities  ,-,.,>  vol.  i.  p. 
237).  From  opium  it  is  distinguished  by  the  sedative  rather  than  stimulant  effects 
of  small  doses;  by  its  not  confining  the  bowels;  by  the  obscurity  of  vision  (pres- 
byopia); and  when  swallowed  in  large  doses,  by  its  producing  "dilatation  of  the 
pupil,  and  by  its  being  more  apt  to  occasion  delirium  with  phantasms.  Further- 
more, in  some  individuals  opium  causes  headache  and  other  distressing  symptoms 
Which  henbane  is  not  so  apt  to  produce.  From  belladonna  and  stramonium,  to  which 
it  is  in  several  respects  closely  allied,  it  is  distinguished  by  the  very  rare  occur- 
rence of  any  symptoms  of  gastro-intestinal  irritation  after  the  ingestion  of  large 
of  it.     Sundelin"  says  "that  it  wants  the  resolvent  operation  and  the  stimu- 


1  Pkarm.  Central-Blatt  far  1888,  s    ,79. 

'  Joum.  dt  Pkarm.  t.  xx".  p.  87:  and  Pkarm.  Ctntral-Blatt  fCr  IS35  S  S3 

■  'I" )""\,  '','  y''',"C"    !'  V1  P'      i'  o-n  '  Arch-  <**"■  d<  Mtd.  t.  xviii.  p.  301. 

Ed   Mil.  mi, I  Surg.  ,/n;/r/i.  vnl.  xxxix.  p.  379.  F 

luoted  by  Do  Candolie,  Phyi    Vtg.p.  1354  j  also  Miguel,  quoted  in  Meyen's  Report  on  the 

mology  during  1837,  translated  By  W.  Francis,  p    139 

n  Wibmer's  Wirk.d   Arzn.  u.Gift    Bd   iii   S  156 

'""•  .,,  ,A.  '  Arth.Gtn.di  Mali,  i    n   -jot       ' 

caiea  illustrative  oi  these  effects,  consult  Orfila,  Toxicol.  Gin. ;  and  Wibmer,  Wirk. 

1.  quoted  by  Wibmer,  op.  til  S   1 1- 

ekir  Praxis,  art.  Oostnetiea,  13d.  i.  S.  196.  !..  inzi  1    l-3ii 
""  m.  Bd.  i.  B.  403, Ste  Aufl.  ■     -1*' 
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has  scarcely  any  effect  (perhaps  a  slight  turhidness)  when  added  to  the  decoction  or 
to  the  tincture  diluted  with  water. 

(By  the  action  of  sulphuric  or  hydrochloric  acid  on  the  tincture  or  decoction  of 
foxglove,  I  have  not  heen  able  to  detect  the  presence  of  digitaline.) 

Physiological  Effects,  o.  On  Vegetables. — Marcet1  found  that  a  solution  of 
the  watery  extract  of  foxglove  killed  a  haricot  plant  (Phaseolus  vulgaris)  in  twenty- 
four  hours. 

/3.  On  Animals  generally. — The  effects  of  foxglove  have  been  tried  on  dogs,9 
horses,  rabbits,3  turkeys,4  the  domestic  fowl,  and  frogs;  and  on  all  it  has  been  found 
to  act  as  a  poison.  One  drachm  of  the  powder  may  be  given  to  horses  as  a  seda- 
tive in  inflammation.5  Two  ounces  have  produced  death  in  twelve  hours.0  Accord- 
ing to  the  experience  of  Orfila,  the  first  symptoms  of  poisoning  observed  in  [car- 
nivorous] animals  is  vomiting.  The  influence  of  the  poison  over  the  heart  does 
not  appear  to  be  uniform ;  for  in  some  cases  he  found  the  pulsations  of  this  visoui 
unaltered,  in  others  accelerated,  while  occasionally  they  were  retarded.  In  the 
horse  killed  by  two  ounces  of  foxglove,  the  pulse  was  130  per  minute,  a  short  time 
before  death  (Moiroud) — the  standard  pulse  of  the  horse  being  40  or  42  per  minute. 
The  cerebro-spinal  symptoms  observed  in  animals,  arc  diminished  muscular  power, 
convulsive  movements,  tremors,  and  insensibility.  The  powder  acts  as  a  local  irri- 
tant, giving  rise  to  inflammation  of  parts  to  which  it  is  applied  (Orfila). 

y.  On  Man. — We  may,  for  convenience,  establish  three  degrees  of  the  operation 
of  foxglove. 

In  the  first  degree,  or  that  produced  by  small  and  repeated  dust*,  foxglove  some- 
times affects  what  are  termed  the  organic  functions,  without  disordering  the  animal 
or  cerebro-spinal  functions.  Thus  we  sometimes  have  the  stomach  disordered,  the 
pulse  altered  in  frequency,  and  sometimes  also  in  fulness  and  regularity,  and  the 
secretion  of  urine  increased,  without  any  other  marked  symptoms.  The  order  in 
which  the  symptoms  just  mentioned  occur  is  not  uniform;  sometimes  the  diuresis, 
at  others  nausea,  and  occasionally  the  affection  of  the  circulation,  being  the  first 
obvious  effect. 

The  influence  of  foxglove  over  the  circulation  is  not  at  all  constant.  In  some 
cases  the  frequency  of  the  pulse  is  augmented,  in  others  decreased,  while  in  some 
it  is  unaffected.  Lastly,  in  a  considerable  number  of  instances,  the  pulse  becomes 
irregular  or  intermittent  under  the  use  of  foxglove.7  A  few  drops  of  the  tincture 
will,  in  some  cases,  reduce  the  frequency  of  the  pulse,  and  render  it  irregular  and 
intermittent,  while  in  other  instances  much  larger  doses  may  be  taken  without  any 
obvious  effect  on  it.  Dr.  Withering8  mentions  one  case  in  which  the  pulse  fell  to 
40 ;  and  I  have  several  times  seen  it  reduced  to  50.  In  some  cases  the  slowness 
of  the  pulse  is  preceded  by  an  increased  activity  of  the  vascular  system.  From 
Sandras's  reports9  this  would  appear  to  occur  more  frequently  after  small  than  large 
doses  of  foxglove.  Dr.  Sanders,10  indeed,  asserts  that  foxglove  invariably  excites  the 
pulse,  and  refers  to  an  experience  of  2000  cases  in  proof.  He  says,  that  he  has 
seen  the  pulse  rise  from  70  to  120  under  the  use  of  foxglove,  and  at  the  end  of 
twenty-four  hours,  or  sooner,  fall  with  greater  or  less  rapidity  to  forty,  or  even 
below  this.  But  an  experience  of  the  use  of  foxglove,  in  only  twenty  cases,  will,  I 
believe,  convince  most  persons  that  Dr.  Sanders  has  fallen  into  an  error  in  the 
sweeping  assertion  which  he  has  made.  A  great  deal,  however,  depends  on  the 
position  of  the  patient.  If  it  be  desired  to  reduce  the  frequency  of  the  pulse,  the 
patient  should  be  kept  in  a  recumbent  posture.  The  important  influence  of  posture 
was  first  pointed  out,  I  believe,  by  Dr.  Baildon.11  His  own  pulse,  which  had  been 
reduced  by  this  plant  from  110  to  40  beats  per  minute  while  he  was  in  the  recum- 

1  Ann.  de  Chim.  et  de  Phys.  vol.  xxix.  p.  200.  3  Orfila,  Toxicol.  Gen. 

3  Le  Roger,  Bibl.  Univ.  June,  1&24.  *  Saleme,  Hist,  de  I' Acad,  den  Scien.  p.  84,  1748. 

6  Vouatt,  The  Horse,  in  Libr   of  Use/.  Knowledge.      «  Moiroud,  Pharm.  Viter.  p.  354. 
1  See  the  statistical  resume  of  Sandiaa,  Bull,  de  Thirap.  t.  vi. 
8  Account  of  the  Foxglove,  p.  73,  1785.  ■'  Op.  cit. 

10  Treat,  on  Pulm.  Consumption,  ed.  1808.  "  Ed.  Med.  and  Surg.  Journ.  vol.  iii.  p.  270. 


Purple  Foxglove  : — Physiological  Effects.  459 

bent  position,  rose  to  70  when  he  sat  up,  and  to  100  when  he  stood.  We  have  a 
ready  explanation  of  this  fact.  In  a  state  of  health,  the  pulsations  of  the  heart  are 
more  frequent  (usually  to  the  extent  of  five  or  six  in  the  minute)  in  the  erect  than 
in  the  horizontal  position;  and  it  is  very  obvious  that  greater  force  is  required  to 
carry  on  the  circulation  in  the  former  than  in  the  latter,  since,  in  the  erect  position, 
the  heart  and  arteries  have  to  send  blood  to  the  head  against  gravity.  Now,  the 
power  of  the  heart  being  enfeebled  by  foxglove,  when  a  demand  is  made  on  this 
viscus  for  an  increase  in  the  force  of  contractions  by  the  change  "from  the  recum- 
bent to  the  standing  attitude,  it  endeavours  to  make  up  for  its  diminished  force  by 
an  increase  in  the  frequency  of  its  contractions.  I  need  scarcely  add,  that  the  sud- 
den change  of  position 'in  those  who  are  much  under  the  influence  of  this  medicine, 
is  attended  with  great  danger,  and  in  several  instances  has  proved  fatal ;  for,  in  con- 
sequence of  the  heart  not  having  sufficient  power  to  propel  the  blood  to  the  head 
against  gravity,  fatal  syncope  has  been  the  result.1  The  influence  of  digitalis  over 
the  pulse  is  more  marked  in  some  individuals  or  cases  than  in  others ;  thus  the  re- 
duction of  the  frequency  of  the  pulse  is  in  general  more  readily  induced  in  weak 
and  debilitated  constitutions,  than  in  robust  and  plethoric  ones.  Occasionally,  no 
obvious  effect  on  the  number,  force,  or  regularity  of  the  pulse  is  produced,  though 
the  foxglove  may  be  given  to  an  extent  sufficient  to  excite  vomiting  and  cerebral 
disorder.  Shroek2  experienced,  from  two  grains  of  foxglove,  nausea,  headache, 
small,  soft,  and  quick  pulse,  dryness  of  the  gums  and  throat,  giddiness,  weakness 
of  limbs,  and  increased  secretion  of  saliva.  Some  hours  after,  he  observed  sparks 
before  the  eyes,  his  vision  became  dim,  and  he  experienced  a  sensation  of  pressure 
on  the  eyeballs. 

A  most  important  fact  connected  with  the  repeated  uses  of  small  doses  of  it,  is 
the  cumulative  effect  sometimes  observed.  It  has  not  unfrequently  happened  that, 
in  consequence  of  the  continued  use  of  small  doses  of  this  medicine,  very  danger- 
ous symptoms,  in  some  cases  terminating  in  death,  have  occurred.  The  most  pro- 
minent of  these  were  great  depression  of  the  vascular  system,  giddiness,  want  of 
sleep,  convulsions,  and  sometimes  nausea  and  vomiting.3  A  knowledge  of  its  occa- 
sional occurrence  impresses  us  with  the  necessity  of  exercising  great  caution  in  the 
use  of  this  remedy,  particularly  with  respect  to  the  continuance  of  its  administra- 
tion and  increase  of  dose ;  and  it  shows  that,  after  the  constitutional  effect  has  be- 
come obvious,  it  is  prudent  to  suspend  from  time  to  time  the  exhibition  of  the 
remedy,  in  order  to  guard  against  the  effects  of  this  alarming  accumulation.  I  may 
add,  however,  that  I  have  used  it,  and  seen  others  employ  it,  most  extensively,  and 
in  full  doses,  and  have  rarely  seen  any  dangerous  consequences;  and  I  believe, 
therefore,  the  effects  of  accumulation  to  be  much  less  frequent  than  the  statements 
of  authors  of  repute  would  lead  us  to  expect.  The  experience  of  Dr.  Holland4  is 
to  the  same  effect.  "  Though  employing  the  medicine  somewhat  largely  in  prac- 
tice," he  observes,  "  I  do  not  recollect  a  case  in  which  I  have  seen  any  injurious 
consequences  from  this  cause." 

The  diuretic  operation  for  which  we  employ  foxglove  is  very  inconstant.  Dr. 
Withering  stated  that  this  medicine  more  frequently  succeeds  as  a  diuretic  than  any 
other,  and  that  if  it  fail,  there  is  but  little  chance  of  any  other  remedy  succeeding. 
My  experience,  however,  is  not  in  accordance  with  Dr.  Withering's.  I  have  fre- 
quently seen  foxglove  fail  in  exciting  diuresis,  and  have  often  found  the  infusion  of 
common  broom  (Cj/tt'sus  scoparius)  subsequently  succeed.  It  has  been  asserted  by 
BOme,  that  the  diuretic  effect  of  foxglove  was  only  observed  in  dropsical  cases,  and 
that  it,  therefore,  depended  on  the  stimulus  given  to  the  absorbent  vessels,  and  not 
to  any  direct  influence  exerted  over   the  kidneys ;  but  the  statement  is  not  true, 

1  For  some  interesting  remarks  on  the  Effects  produced  by  Posture  on  the  Pulse,  by  Dr.  Graves,  consult 

Rtp.  vol .  x.  ]i.  561. 
J  Quoted  by  Wibmer,  With.  d.  Arznrim  u.  Gifte,  Bd.  ii.  S.  311. 

3  Bee  the  easel  published  by  Dr.  Withering,  op.  cit.;  also  a  fatal  casj  recorded  by  Dr.  Blackall,  On 
Dropsy,  p.  176,  1th  ed 

Mid  Reflections,  p.  oil. 
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time  to  time  to  keep  the  powder  covered.  Cease  to  filter  when  the  liquid  whic! 
begins  to  produce  a  precipitate  as  it  falls.  Distil  off  the  alcohol  from  the 
liquor,  and  evaporate  the  residue  to  the  proper  consistence.) — This  preparation  is 
intended  as  a  substitute  for  the  preceding,  as  the  fresh  herb  cannot  he  obtained  in 
sufficient  quantity  in  the  United  States.  It  is  a  fine,  clear,  dark,  shining  extract. 
is  possessed  of  the  active  properties  of  the  drug,  and  may  be  employed  in  lien  of 
the  common  extract.     The  dose  is  gr.  j  to  gr.  v,  or  larger  quantities  if  required.] 

172.  ATROPA  BELLADONNA,  Linn.— COMMON  DWALE; 
DEADLY  NIGHTSHADE. 

Sex.  Syst.  Pentandria,  Monogynia. 
(Atropia  ;  alkali  e  radice  comparatum  cry  stall  i ;   Folium  recens  et  exsiccatum,  L.— Leaves,  E.— The 

leaves  and  root,  D .) 

History. — Belladonna,  being  a  native  of  both  Greece  and  Italy,  was  doubtleaa 
known  to,  and  described  by,  the  ancient  Greek  and  Roman  writers.  Modern  botan- 
ists, however,  have  been  unable  to  identify  it  with  certainty.  Fraas1  is  of  opinion 
that  it  is  the  Maj-Spayopoj  of  Theophrastus,2  the  Xtpvxvos  pavixos  ("av9o{  p.aav")ol 
Dioscorides,3  the  third  sort  of  Strychnos  (Solanwrn)  of  Pliny.4  But  this  notion  ifl 
not  without  its  difficulties.  The  plant  which  Theophrastus  mentions  under  the 
above  name  had  a  stem  like  the  va\>9r£  (ferula),  and  a  black  racemose  fruit  with  a 
vinous  taste.  Now  the  stem  of  belladonna  certainly  does  not  resemble  that  of  an 
umbelliferous  plant,  nor  is  the  fruit  racemose.  Sibthorp  and  Smith5  have,  in  my 
opinion,  only  exercised  a  proper  precaution  in  not  assigning  any  ancient  synonyme 
to  belladonna. 

The  earliest  undoubted  notice  of  belladonna  occurs  in  the  work  of  Tragus  (A.  D. 
1532),  who  calls  it  Solanum  hortense  nit/rum?'  It  has  been  supposed  that  it  was 
this  plant  which  produced  such  remarkable  and  fatal  effects  on  the  Roman  soldiers 
during  their  retreat  from  the  Parthians.7  Buchanan8  relates  that  the  Scots  mixed 
the  juice  of  this  plant  with  the  bread  and  drink,  which,  by  their  truce,  they  were 
to  supply  the  Danes,  which  so  intoxicated  them,  that  the  Scots  killed  the  gi 
part  of  Sweno's  army  while  asleep.  Shakspeare9  is  supposed  to  allude  to  it  under 
the  name  of  the  insane  root. 

Botany.  Gen.  Char. —  Calyx  5-parted.  Corolla  hypogynous,  funnel-shaped, 
campanulate  ;  the  limb  plaited,  5 — 10-cleft.  Stamens  5,  inserted  into  the  lower  part 
of  the  corolla,  exserted,  or  nearly  so;  filaments  filiform;  anthers  dehiscing  longi- 
tudinally. Ovary  2-celled;  placentae  inserted  in  a  line  on  the  dorsal  dissepiment; 
ovules  numerous;  style  simple  ;  stigma  peltato-depressed.  Berry  supported  by  the 
spreading  calyx,  2-celled.  Seeds  many,  subreniform ;  embryo  in  fleshy  albumen, 
subperipherical,  arched  or  annular  (Endlicher). 

Sp.  Char. — Stem  herbaceous.  Leaves  broadly-ovate,  entire.  Flowers  solitary, 
axillary  on  short  stalks  (C.  C  Babington). 

Root  fleshy,  creeping.  Whole  plant  fetid  when  bruised,  of  a  dark  and  lurid 
aspect,  indicative  of  its  deadly  narcotic  quality.  Stems  herbaceous,  3  feet  high, 
round,  branched,  leafy,  slightly  downy.  Leaves  lateral,  mostly  2  together  of  un- 
equal size,  ovate,  acute,  entire,  smooth.  Flowers  imperfectly  axillary,  solitary, 
stalked,  drooping,  dark  full  purple  in  the  border,  paler  downwards,  about  an  inch 
long.  Berry  of  a  shining  violet  black,  the  size  of  a  small  cherry,  sweetish,  and 
not  nauseous  (Smith). 

Hab. — Indigenous ;  hedges  and  waste  ground,  on  a  calcareous  soil.  Flowers  in 
June. 

1  Synops.  Plant.  Fl.  Class,  p.  166,  1S45.  s  Hist,  riant,  lib.  vi.  cap  2. 

3  Lib  iv.  c:ip   71.  4  Lib.  xxi.  cap.  105;  and  lib.  xxviii.  cap.  10S,  ed.  Valp. 

5  Prod .  Fl.  Grrrcrp..  6  Bauhin,  Pinax. 

1  See  Plutarch's  Life  of  Antony.  8  Return  Scot.  Hist.  lib.  vii. 

9  Macbeth.  Act  i.  Scene  3d. 
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DESCRIPTION. — The  root  {radix  bdladonnse),  when  fresh,  is  one  or  more  inches 
thick,  and  sometimes  a  foot  or  more  long;  it  is  branching,  fleshy,  internally  white, 
externally  grayish  or  brownish-white.  Its  taste  is  slight,  sweetish  ;  its  odour  feeble. 
It  may  be  collected  in  the  autumn  or  early  in  the  spring.  The  flowering  stems 
(herba  belladonnas)  are  collected  in  June  or  July;  they  are  then  deprived  of  leaves 
(jni:<i  belladonna),  which  are  to  be  carefully  dried.  The  leaves,  when  fresh,  have 
a  feeble,  bitterish,  sub-acid  taste. 

Oval,  acute,  quite  entire,  smooth,  when  bruised  evolves  an  unpleasant  odour. 

The  herb  which  grows  spontaneously  in  hedges  and  uncultivated  places  is  to  be  preferred  to 
that  cultivated  in  gardens. — Ph.  Loud. 

Composition. — The  leaves  of  belladonna  were  analyzed,  in  1808,  by  Melandri;1 
the  expressed  juice,  in  1809,  by  Vauquelin;2  and  the  dried  herb,  in  1819,  by 
Brandes.8  Besides  these,  there  have  been  several  less  complete  examinations  of 
this  plant  by  other  chemists,  which  have  yielded  more  or  less  interesting  results. 

Brandes's  Analysis. 

Supermalate  of  atropia 1"51 

I'scudo-toxin  with  malate  of  atropia  and  potash  salts 16.05 

Wax 0.70 

Chlorophylls ' 5.84 

I'lutocolla  (a  nitrogenous  substance  insoluble  in  alcohol)  .  .  .  6  90 

Gum 833 

Starch 1.2S 

Albumen 10  70 

Lignin 13.70 

S.i  Its 7.47 

Water 25.50 

Loss 2.05 

Dried  herb  of  Belladonna 100.00 

1.  Atiiopia. — (See  p.  478.) 

2,  I'si.i  i'otoxin. — A  substance  obtained  by  Brandes  from  the  watery  extract  of  belladonna. 

brownish-yellow,  soluble  in  water,  insoluble  in  absolute  alcohol  and  ether,  is  coloured 
green  by  the  ^alts  of  iron,  and  is  totally  precipitated  from  its  watery  solution  by  the  salts  of 
lead,  and  by  tincture  of  galls.4 

3  Bi;i.[.Aim\M  \ — Under  this  name,  Luebekind5  has  described  a  volatile  vegetable  alkali, 
which,  he  says,  is  distinct  from  atropia.  It  is  crystallizable,  and  has  an  ammoniacal  odour.  It 
consists  of  carbon  2S..0,  hydrogen  22 .4,  nitrogen  32.1,  oxygen  17.0.  The  crystals  contain  three 
equivalents  of  water.  Two  grains  caused  extreme  heat  in  the  throat,  and  constriction  of  the 
larynx. 

I.  ATHOPIC  acid. — This  name  has  been  given  by  Richter6  to  a  volatile,  crystallizable  acid, 
distinguished  from  benzoic  acid  by  its  not  precipitating  the  salts  of  iron. 

Physiological  Effects,  a.  On  Vegetables. — An  aqueous  solution  of  extract 
of  belladonna  is  poisonous  to  plants.7 

j3.  On  Animals  generally. — Uclladonna  proves  poisonous  to  animals  and  birds; 
but  much  less  so  to  herbivorous  than  to  carnivorous  animals.  Eight  pounds  (Troy) 
of  the  leaves  have  been  eaten  by  a  horse  without  any  ill  effects.8  The  late  Mr. 
Anderson  told  me  that  the  blackbirds  eat  the  seeds  at  the  Chelsea  Garden  with 
impunity.  A  pound  of  ripe  berries  has  been  given  to  an  ass  with  very  little  effect.9 
Given  to  dogs,  belladonna  causes  dilatation  of  pupil,  plaintive  cries,  efforts  to  vomit, 
weakness  of  the  posterior  extremities,  staggering,  frequent  pulse,  a  state  like  in- 
toxication, and  death.10  Forty  or  fifty  grains  of  the  watery  extract,  injected  into 
the  jugular  vein  of  dogs,  have  proved  fatal."  Flourens13  thinks  that  the  tubercuh 
quadrufemina  are  the  parts  of  the  nervous  centres  on  which  this  poison  specifically 
His  inferences  were  drawn  from  experiments  made  on  birds.  The  topical 
action  of  belladonna  is  that  of  an  acrid,  though  not  a  very  violent  one.13 

■  Ann.  ./-  Chim.  I x v.  222.  i  ibid,  lxxii.  53. 

'  Qmelin'i  Ilmni  ,i.  Chtm.  ii.  1305.  *  ibid.  ii.  1(ks->. 

»  Pharm.  Ctntral-BlattfUr  1839,  S.  448.  s  Ibid,  fur  1637,  S.  614. 

'  Marcet,  Ann.  Chi  vol.  xxix.  p.  200;  and  SchQbler  and  Zeller,  Schweigser's  Journ.  f.'d. 

1847,  Bd.SO,  S.  64— ao,  J 

ml,  Pharm.  Vtt,  p.  311.  9  Viborfr,  in  Wibmer,  Wirfc.  d.  Afz.  u.  Gifte,  Bd.  i.  S.  3C6. 

ii  si  Gin.  .  "I 

L8M.  «  Orfila,  supra  eit. 
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y.    On  Man. — In  the  first  degree  of  its  operation,  belladonna  diminishes  Bens* 

bility  and  irritability.  This  effect  (called  by  some  sedative)  is  scarcely  obvious  in 
the  healthy  organism,  but  is  well  seen  in  morbid  states,  when  these  properties  are 
preternaturally  increased.  A  very  frequent,  and  sometimes  the  earliest,  obvious 
effect  of  belladonna  is  dryness  of  the  mouth  and  throat,  frequently  attended  with 
thirst.  The  other  secretions  and  the  circulation  are  oftentimes  not  affected,  though 
occasionally  they  are  augmented.  Mr.  Bailey*  "asserts  that  belladonna  affects 
neither  the  stomach  nor  bowels,  nor  any  of  the  secretions  nor  excretions,  tl 
the  salivary  glands  excepted."  The  asserted  influence  of  belladonna  over  the 
organic  functions  is  said  to  be  shown  by  its  power  of  inducing,  in  some  cast 
lution  of  swellings  and  tumours  of  various  kinds,  as  will  be  presently  noticed. 

In  the  second  degree  of  its  operation,  belladonna  manifests,  both  in  healthy  and 
morbid  conditions,  its  remarkable  influence  over  the  cerebro-spinal  system,  li 
dilatation  of  the  pupils  (mydriasis),  presbyopia,  or  long-sightedness,  with  obscurity 
of  vision,  or  absolute  blindness  (amaurosis),  visual  illusions  (phantasms),  suffused 
eyes,  occasionally  disturbance  of  hearing  (as  singing  in  the  ears,  &c.),  numbness  of 
the  face,  confusion  of  head,  giddiness,  and  delirium,  which  at  times  resembles  intoxica- 
tion, and  may  be  combined -with  or  followed  by  sopor.  These  symptoms  are  usually 
preceded  by  a  febrile  condition,  attended  with  a  remarkable  affection  of  the  mouth, 
throat,  and  adjacent  parts.  Besides  dryness  of  these  parts,  it  causes  difficulty  of 
deglutition  and  of  articulation,  a  feeling  of  constriction  about  the  throat,  nausea, 
and  sometimes  actual  vomiting,  and,  now  and  then,  swelling  and  redness  of  the  face. 
The  pulse  is  usually  hurried  and  small.  The  cutaneous,  renal,  and  mucous  secre- 
tions are  frequently  augmented.  An  exanthematous  eruption,  like  that  of  scarlet 
fever,  has  been  noticed ;  and  irritation  of  the  urinary  organs,  has  in  some  instances 
occurred.3 

In  some  cases  very  severe  effects  have  been  induced  by  the  application  of  the  ex- 
tract to  abraded  surfaces.3  The  continued  application  of  it  to  the  sound  skin  has 
also  been  attended  with  similar  effects.4 

In  the  third  degree  of  its  operation,  belladonna  produces  effects  similar  to  the 
preceding,  but  in  a  more  violent  form.  The  following  are  the  symptoms  experienced 
by  above  150  soldiers,  who  were  poisoned  by  the  berries  of  belladonna,  which  were 
gathered  at  Pirna,  near  Dresden :  "  Dilatation  and  immobility  of  the  pupil ;  almost 
complete  insensibility  of  the  eye  to  the  presence  of  external  objects,  or  at  least  con- 
fused vision;  injection  of  the  conjunctiva  with  a  bluish  blood;  protrusion  of  the 
eye,  which  in  some  appeared  as  if  it  were  dull,  and  in  others  ardent  and  furious; 
dryness  of  the  lips,  tongue,  palate,  and  throat;  deglutition  difficult  or  even  im- 
possible; nausea  not  followed  by  vomiting;  feeling  of  weakness,  lipothymia,  syn- 
cope; difficulty  or  impossibility  of  standing,  frequent  bending  forward  of  the  trunk; 
continual  motion  of  the  hands  and  fingers;  gay  delirium,  with  a  vacant  smile; 
aphonia  or  confused  sounds,  uttered  with  pain ;  probably  ineffectual  desires  of  going 
to  stool;  gradual  restoration  to  health  and  reason,  without  any  recollection  of  the 
preceding  state."5 

Seven  cases  (two  of  which  proved  fatal)  of  poisoning  by  belladonna  berries  have  occurred 
under  my  notice  in  the  London  Hospital;  of  these,  a  report  has  been  published  by  Dr.  Letheby. 
The  phenomena  were  tolerably  uniform.  The  following  symptoms  especially  attracted  my 
attention: — 

1.  Dryness  of  the  fauces. — The  excessive  dryness  of  all  the  parts  about  the  throat  contributed 
greatly  to  the  difficulty  of  swallowing  and  alteration  of  voice. 

2.  Scarlet  eruption. — In  several  cases  a  scarlet  eruption  appeared  on  the  arms  and  legs. 

3.  Mydriasis  and  presbyopia — Mydriasis, or  dilatation  of  the  pupil,  was  present  in  every  case; 
and  was  accompanied,  in  all  the  cases  in  which  the  patient  was  in  a  fit  state  for  observation, 

1  Observations  Relative  to  the  Use  of  Belladonna,  p.  9,  1818. 

2  Jolly,  Nouv.  He'd.  iii.  1828;  and  Lancet,  vol.  i.  p.  45,  1828-9. 

3  Wade,  Med.  and  Phys.  Journ.  vol.  1  vii.  p  Duvies,  Lectures  on  Diseases  of  the  Lungs  and 
Heart,  p.  496. 

*  Bacot,  Loud.  Med.  and  Phys.  Journ.  vol.  xxiv.  p.  383,  1810. 
6  Gaultier  de  Claubry,  in  Oriila's  Toxicol.  Gen. 
8  Pharmaceutical  Times,  vol.  i.  p.  25,  1846. 
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witli  presbyopia.or  long-sightedness.  These  two  symptoms  depend,  as  I  have  before  stated  (see 
vol.  i.  p.  245),  on  the  paralyzing  influence  of  belladonna  on  the  muscular  fibres  of  the  iris,  by 
which  mydriasis  is  produced,  and  on  the  ciliary  muscle,  by  which  the  adjusting  power  of  the 

m paired.    I  strongly  suspect  that  the  impaired  vision  which  has  been  ascribed  to  the  use 

of  belladonna   is  chiefly  or   entirely  presbyopia.     In  one  of  the   patients  (a  woman)  above 

to,  the  vision  was  so  much  impaired  that  she  could  not  see  to  read;  and  when  I  placed 

tyercard  in  her  hand,  she  held  it  upside  down,  and  declared  her  inability  to  distinguish 
the  letters  or  words  on  it.  But  after  trying  several  pairs  of  spectacles,  borrowed  of  patients 
and  others  in  the  ward,  she  found  one  (magnifiers)  which  enabled  her  to  read  with  ease.  This 
agrees  with  the  results  of  experiments  of  Miiller1  on  himself.  This  physiologist  found  that,  by 
the  local  action  of  belladonna  on  one  eye,  he  caused  presbyopia  of  that  eye,  and  thus  gave  rise 
to  an  unequal  refractive  power  of  the  two  eyes.  Moreover,  it  accords  with  the  effects  ex- 
perienced  on  his  own  person  by  Dr.  Lobb,  who  informs  me  that  he  could  see  objects  at  a 
distance  (as  on  the  opposite  side  of  the  street),  but  could  not  distinguish  a  letter  or  a  word  in  a 
book  ;  but,  by  the  aid  of  a  magnifying-glass  or  powerful  spectacles,  he  could  read  distinctly  the 
smalle.-t  print. 

4.  Deltrium ;  Phantasms. — The  delirium  was  of  the  cheerful  or  wild  sort,  amounting  in  some 
cases  to  actual  frenzy.  In  some  of  the  patients  it  subsided  into  a  kind  of  sleep  attended  with 
pleasant  dreams,  which  provoked  laughter.  The  delirium  was  attended  with  phantasms;  and 
in  this  respect  resembled  that  caused  by  alcohol  (delirium  e  potu);  but  the  mind  did  not  run  on 
eats,  rats,  and  mice,  as  in  the  case  of  drunkards.  Sometimes  the  phantasms  appeared  to  be  in 
the  air,  and  various  attempts  were  made  to  catch  or  chase  them  with  the  hands;  at  other  times 
they  were  supposed  to  be  on  the  bed.  One  patient  (a  woman)  fancied  the  sheets  were  covered 
with  cucumbers.  The  production  of  phantasms  by  belladonna  was  known  to  Linnaeus,2  who 
calls  this  agent  "a  pliant astic,':  (see  tintc,  p.  237.) 

5.  Convulsions ;  Paralysis ;  Sopor  or  Coma. — In  most  of  the  cases,  the  power  of  the  will  over 
the  muscles  was  so  far  disordered,  that  the  muscular  movements  were  somewhat  irregular, 
causing  a  kind  of  staggering  or  jerking;  but  actual  convulsions  were  not  general.  There  was 
sopor,  which  terminated  in  coma,  with  a  weakened  or  paralytic  condition  of  the  muscles. 

The  active  principle  of  belladonna  becomes  absorbed  and  is  thrown  out  of  the 
urine,  iu  which  secretion  both  Kunge  and  Dr.  Letbeby  have  detected  it  (see  vol.  i. 
p.  152,  foot-note). 

In  comparing  the  operation  of  belladonna  with  that  of  other  cerebro-spinals  (see 
vol.  i.  p.  235),  the  most  remarkable  symptoms  which  attract  our  attention  are  the 
dilatation  of  the  pupils,  with  insensibility  of  the  irides  to  light,  disturbance  of  vision 
(presbyopia),  giddiness,  staggering,  the  delirium  (extravagant,  pleasing,  or  furious), 
with  phantasms,  followed  by  sopor,  and  the  remarkable  affection  of  the  mouth  and 
throat  (dryness  of  the  throat,  difficulty. of  deglutition  and  of  articulation).  Con- 
vulsions arc  rare,  and,  when  they  occur,  are  slight.  Lethargy  or  sopor  occurs  sub- 
sequently to  the  delirium.     Local  irritation  is  not  well  marked. 

These  characters  distinguish  the  effects  of  belladonna  from  those  of  any  other 
Bubstance,  except  henbane,  stramonium,  and  perhaps  from  some  other  solanaceous 
species  (see  ante,  p.  237). 

When  applied  to  the  eyebrow,  belladonna  causes  dilatation  of  the  pupil,  without 
larily  affecting  the  other  eye  or  disturbing  vision.  Segalas3  thought  that  ab- 
sorption or  imbibition  was  essential  to  this  effect;  but  the  action  on  the  iris  depends, 
according  t<»  .Miiller/  not  on  the  operation  of  the  belladonna  on  the  central  organs 
of  the  nervous  system,  but  on  its  topical,  paralyzing  influence  on  the  ciliary  nerves 
( see  vol.  i.  p.  234).  When,  however,  belladonna  is  swallowed,  it  is  obvious  that  the 
irides  can  become  affected  through  the  general  system  only,  and  in  this  case  the 
dilatation  of  the  pupil  is  accompanied  with  disturbance  of  vision.5  The  pneumo- 
gast ric  nerve  is  obviously  concerned  in  producing  the  affection  of  the  mouth,  and 
the  difficulty  of  deglutition  and  articulation. 

The  disorder  of  the  intellect  and  of  the  external  senses  caused  by  belladonna 
•  that  the  influence  of  this  agent  is  not  limited  to  the  excito-motory  system, 


f  Physiology,  translated  by  Dr.  Buly,  vol.  ii.  pp.  1144  and  1153   1843 
'  Mattria  V,  dica  3  Lailcet'  j^o?  vol  xii       1T0 

/  I    1.  p.  f>.30.  v 

iteretting  observations  cm  the  associated  functions  of  the  retina  and  iris,  consult  Grader's 
on  the  Strutturt  and  Function*  0/  the  Spinal  Cord,  p.  72,  «t  stq.— The  power  which  bella 
donna  P»;«-i.Hes  of  'Hinting  the  pupil  was  discovered  by  J.  A.  II.  Kcimarus,  and  was  made  known  by  Da- 
rns in  1778  (Marx,  Lvml.  Mid.  Oaz.  N.  S.  vol.  1.  p.  185,  1S44— 15). 
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but  is  extended  to  those  portions  of  the  nervous  centres  which  are  the  seat  of  the 
intellect  and  of  sensibility.     I  have,  therefore,  classed  it  among  the  phreni 
vol.  i.  p.  235)  and  anaesthetics  (see  ante,  p.  238). 

Uses. — Belladonna  has  been  employed  to  allay  pain  and  nervous  irritatioi 
thismus  nervosum,  of  some  authors);  to  diminish  the  sensibility  of  the  rutin  i 
impression  of  light;  to  produce  dilatation  of  the  pupil;  to  counteract  that  run- 
dition  of  brain  which  is  accompanied  with  contraction  of  the  pupil;  and  to 
rigidity  and  spasmodic  contraction  of  muscular  fibres.     These  uses  obviously  arise 
out  of  the  ascertained  physiological  effects  of  the  remedy.     There  are  other 
ever,  which  may  be  regarded  as  altogether  empirical;  such  as  its  employment  to 
resolve  or  discuss  scirrhous  tumours. 

The  indications  and  contraindications  for  its  use  are  not  sufficiently  established 
to  induce  us  to  place  much  confidence  in  them.     My  own  experience  lead 
believe   that  it  is  not  a  remedy  fitted  for  plethoric  constitutions,  or  for  febrile  or 
acute  inflammatory  cases;  and  I  am  not  disposed  to  admit  the  observations  of  ]>r. 
Graves,  hereafter  to  be  mentioned,  as  offering  any  valid  objections  to  these 
ments. 

1.  To  allay  pain  and  nervous  irritation. — As  an  anodyne  in  most  internal  | 

no  remedy  hitherto  proposed  is  equal  to  opium ;  but  this  agent  totally  fails  us  in 
many  of  those  external  pains  known  as  neuralgia,  prosopalgia,  or  tic  doula 
In  such  cases,  belladonna  occasionally  succeeds  in  abating,  sometimes  in  completely 
removing  pain ;  while  it  totally  fails  to  give  relief  in  the  internal  pains  for  which 
experience  has  found  opium  so  efficacious.  It  is  remarkable,  therefore,  that  while 
both  these  cerebro-spinals  (narcotics,  auctor.)  agree  in  lessening  pain,  they  totally 
disagree  as  to  the  cases  in  which  they  succeed,  and  for  which  they  are  individually 
applicable.  In  the  treatment  of  neuralgia,  belladonna  is  employed  both  internally 
and  externally.  I  believe  that,  to  be  successful,  it  requires,  in  many  cases,  to  be 
persevered  in  until  dryness  of  the  throat,  dilatation  of  pupil,  and  some  disorder  of 
vision  are  produced.  Just  as  in  many  diseases  for  which  mercury  has  been  found 
a  most  efficient  remedy,  it  is  necessary  to  continue  the  use  of  this  mineral  until  the 
mouth  be  affected,  and  often  even  to  use  it  for  some  time  afterwards.  Of  the  suc- 
cess of  belladonna  in  the  treatment  of  neuralgia,  we  have  abundant  evidence  in  the 
published  cases  of  Mr.  Bailey,1  and  of  several  other  practitioners.2  My  own  ex- 
perience of  the  use  of  this  remedy  leads  me  to  regard  it  as  very  much  inferior  to 
aconite  as  a  local  remedy  for  this  disease. 

Besides  neuralgia,  there  are  many  other  painful  affections  against  which  bella- 
donna is  used  as  a  local  anodyne.  Such  are  arthritic  pains,  painful  ulcers,  glandular 
enlargements  which  are  tender  to  the  touch,  &c.  Dr.  Osborne3  says  that,  given 
internally,  it  causes  an  immediate  cessation  of  the  migratory  or  flying  pains  of  rheu- 
matism, without  producing  any  effect  on  the  fixed  pains. 

2.  As  an  antispasmodic. — To  relieve  rigidity  and  spasmodic  contraction  of  mus- 
cular fibres,  belladonna  sometimes  proves  serviceable  as  a  topical  remedy,  to 
rigidity  of  the  os  uteri,  during  lingering  labours  or  puerperal  convulsions,  the  ex- 
tract or  an  ointment  of  belladonna  (see  unguentum  belladonnae)  has  been  applied  to 
the  part  by  way  of  friction.  Though  the  practice  has  been  lauded  by  Cnaussier, 
and  adopted  by  Velpeau,5  Conquest,6  and  others,  yet  it  has  not  found  much  favour 
with  British  practitioners.  It  cannot  be  regarded  as  a  substitute  for,  htf  onlyan 
adjuvant  to  depletion;  and  its  use  is  not  devoid  of  danger;  for,  not  to  insist  on 
the  possibility  of  absorption,  and  the  consequent  injurious  effects  therefrom,  it  M 
obvious  that  the  long-continued  friction  of  the  tender  womb,  and  the  removal  of  the 
lubricating  mucus,  may  dispose  to  inflammation.  In  spasmodic  strictwrt  oj  tl 
urethra,  and  of  the  sphincters  of  the  bladder  and  rectum,  and  in  spasm'" 

1  Observ.  relat.  to  the  Use  of  Belladon.  in  painful  Disord,  of  the  Head  and  Face,  lSl^-  .. 

a  Bayle,  Bibl.  Thtrap.  t.  ii.  3  Land.  Med.  Gaz.  Feb.  81.1-I"- 

4  Consid.  sur  les  Convuls.  qui  altaq.  les  Femmes  enceint.  2d  ed.  1S'24. 
*  TraiU  compl.  des  Accouchem.  6  Outlines  of  Midwifery. 
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traction  of  the  uterus,  the  topical  use  of  the  extract  (smeared  on  a  bougie,  applied 
to  the  perineum  or  other  parts,  or  employed  by  way  of  a  clyster)  has  in  some  cases 
appeared  to  give  relief.1  In  strangulated  hernia,  it  has  been  employed  to  produce 
relaxation  of  the  abdominal  muscles.3 

In  a  ease  of  angina  pectoris,  unconnected  with  organic  disease,  the  application  of 
a  belladonna  plaster  to  the  chest  (before  the  ulcerations  caused  by  tartar  emetic 
ointment  had  healed)  produced  alarming  signs  of  poisoning;  but  when  these  had 
subsided,  all  symptoms  of  the  angina  had  totally  disappeared.3 

Considerable  relief  has  been  gained  in  several  cases  of  hooping-cough  by  the  use 
of  belladonna.4  Its  occasional  efficacy  depends  in  part,  probably,  on  its  lessening 
the  necessity  of  respiration,5  as  well  also  on  its  power  of  obviating  spasm  of  the 
bronchial  tubes,  and  of  decreasing  the  susceptibility  of  the  bronchial  membrane  to 
the  influence  of  the  exciting  causes  of  the  paroxysms.  But,  like  all  other  vaunted 
specifies  for  this  peculiar  disease,  it  frequently  fails  to  give  the  least  relief. 

:;.  In  maladies  of  the  eys. — Belladonna  is  applied  to  the  eye  for  two  purposes: 
the  first,  and  the  most  common,  is  to  dilate  the  pupil;  the  other  is  to  diminish  the 
preternatural  sensibility  of  the  retina  to  the  impression  of  light.  Dilatation  of  the 
pupil  is  sometimes  produced,  in  certain  diseases  of  the  eye,  in  order  to  enable  us 
to  examine  the  condition  of  the  refractive  humours,  and  thereby  to  ascertain  the 
nature  and  extent  of  the  malady;  as  in  cases  of  incipient  cataract,  which  might 
otherwise  be  occasionally  confounded  with  glaucoma  or  amaurosis.  In  the  opera- 
tion of  cataract  by  solution  or  absorption  (keratonyxis),  the  full  dilatation  of  the 
pupil  by  belladonna  is  essential.6  In  iritis,  dilatation  of  the  pupil  is  important, 
in  order  to  prevent,  or  in  recent  cases  to  rupture,  adhesions  of  the  uvea  to  the 
capsule  of  the  crystalline  lens.  Some  surgeons  consider  it  an  objectionable 
remedy  during  the  early  stage  of  the  disease.  In  prolapsus  iridis,  benefit  is,  under 
some  circumstances,  gained  by  the  use  of  belladonna;  as,  where  there  is  opacity  of 
the  cornea  covering  the  pupil,  the  dilatation  of  the  aperture,  so  as  to  get  its  cir- 
cumference beyond  the  opake  spot,  is  attended  with  an  improvement  of  vision. 
These  are  some  of  the  cases  in  which  dilatation  of  the  pupil  by  belladonna  is  ad- 
visable. It  is  usually  cfi'ected  by  applying  the  extract  (see  extractum  belladonnse) 
to  the  parts  around  the  eye,  or  to  the  conjunctiva.  The  dilatation  usually  takes 
place  within  a  few  minutes,  and  sometimes  continues  for  twenty-four  hours. 

Belladonna  is  sometimes  employed  in  inflammatory  and  other  affections  of  the 
eye,  to  diminish  the  morbid  sensibility  of  this  organ  to  the  influence  of  light.7 

I.  .Is  a  resolvent  or  discutient. — In  enlargement  and  induration  of  the  lym- 
phatic glands,  in  soirrhui  and  cancer  (or  diseases  which  have  been  supposed  to  be 
Mich  i,  belladonna  has  gained  no  slight  repute  from  its  supposed  resolvent  or  dis- 
cutient  properties.  That  it  may  give  relief  by  its  anodyne  powers  we  can  easily 
understand,  but  that  it  has  any  real  resolvent  or  discutient  properties  in  the  diseases 
just  enumerated,  may  be  reasonably  doubted,  notwithstanding  the  favourable  reports 
of  ( rataker,"  Cullen,8  Blackett,10  and  others.11  Bromfield1*  and  others  have  reported 
unfavourably  of  it,  and  no  one,  I  think,  now  places  any  reliance  on  it. 

Li  a  prophylactic  against  scarlatina. — The  introduction  of  belladonna  into 
practice  as  a  preventive  of  scarlet  fever,  is  owing  to  the  absurd  homoeopathic  axiom 
of  "timilia  similibus  curantur;"  for,  as  this  plant  gives  rise  to  an  affection  of  the 
throat,  and  sometimes  to  a  scarlet  rash  on  the  skin,  its  power  of  guarding  the  sys- 

1  lira  mi,/  For.  M*d,  Riv.  vol.  ii.  p.  261. 

v.^rViV'^:' -a''1'1' '' '""'  PBgM'  q""tei'  by  Bny'e'  BibL  Thirap-  U  Ul  and  *"'■  and  For-  Med-  R™- 
1  '''  \f  th»  Lungs  and  Heart  p   1% 

orvationi  of  Senaeffer  and  Wetzler,  ofMeglin,  and  of  Raisin,  quoted  by  Bnyle.  Bibl.  Thtr. 

Hit.  of  tht  Chtst,  by  Forbes,  pp.  77  and  00 
•  Lawrence.  /...-/,  in  Lanett,  For  Sept.  9,1828. 

■  />'•  '■■  Mid.  i.  i.  p.  17,  1696;  and  t.  ii.  p.  r?M. 
turn,  17.37. 

Bibl    Thtrar,    l    ii  "  ^""V  ™  the  Use  of  Atropa  Belladonna.  \S<&. 

'"•  llurni'-  "■■  "•  "  Account  of  the  English  Nightshades.  1757. 
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tem  against  the  reception  of  scarlet  fever  has  been  assumed ;   and  the  assumption 
has  been  endeavoured  to  be  established  by  an  appeal  to  experience,     Bayle'  bl| 
collected  from  various  publications  2,027  cases  of  persons  who  took  this  in- 
and  were  exposed  to  the  contagion;  of  these  1,948  escaped.     Oppenhciin-  L 
to  1,200  soldiers,  and  only  twelve  became  affected.    To  the  authorities  here  i 
to  may  be  added  Hufeland3  and  Koreff,4  who  admit,  from  their  own  personal  obseir 
ations,  the  efficacy  of  the  remedy,  though  they  have  not  specified  the  number  of 
cases  in  which  they  have  tried  it.     But  bearing  in  mind  the  well-known  capi 
ness  evinced  by  scarlet  fever  (as  indeed  by  other  contagious  disorders)  in  regard  to 
the  subjects  of  its  attacks,  and  the  large  number  of  those  who,  though  exposed 
influence,  escape,  the  best  evidence  hitherto  adduced  in  favour  of  the  notion  moil 
be  admitted  to  be  inconclusive.     While,  therefore,  the  facts  brought  forward  in 
favour  of  the  existence  of  this  prophylactic  power  are  only  negative,  those  which 
can  be  adduced  against  it  are  positive.     For  I  conceive  twenty  cases  of  failure  are 
more  conclusive  against  the  opinion  here  referred  to,  than  one  thousand  of  non- 
occurrence are  in  favour  of  it.     Now  Lehman,5  Barth,0  Wcndt,"  Muhrbeck,8  Huff. 
mann,9  Bock,10  and  many  others  that  I  could  refer  to,  declare  it  has  failed  in  their 
hands  to  evince  its  prophylactic  powers.     In  this  country  we  have  no  extendi  >i 
of  observations  to  quote ;  but  the  cases  which  I  am  acquainted  with  arc  decidedly 
against  the  efficacy  of  the  remedy.     A  remarkable  failure  is  mentioned  by  l>r. 
Sigmond,11  of  a  family  of  eleven  persons  who  took  the  supposed  specific,  yet  every 
individual  contracted  the  disease. 

6.  In  fever,  with  contraction  of  the  pupil. — Dr.  Graves12  has  recently  pro] 
the  use  of  belladonna  in  those  cases  of  fever  with  cerebral  disease  which  are  attended 
with  contraction  of  the  pupil.  "It  is  not  unreasonable,"  he  observes,  "to  si 
that  the  state  of  the  brain  which  accompanies  dilatation  of  the  pupil  is  different 
from  that  which  accompanies  contraction ;  and  if  belladonna  has  an  effect  in  pro- 
ducing that  cerebral  state  which  is  attended  with  dilatation,  it  is  not  going  too  far 
to  infer,  that  its  administration  may  do  much  towards  counteracting  the  opposite 
condition  ;  neither  is  it  unphysiological  to  conclude,  that  if  a  remedy  be  capable  of 
counteracting,  or  preventing,  one  very  remarkable  effect  of  a  certain  morbid  state  of 
the  brain,  it  may  also  counteract  other  symptoms  connected  with  the  same  con- 
dition." This  line  of  argument,  it  must  be  admitted,  is  ingenious  and  plausible, 
and  is  supported  by  reference  to  several  apparently  successful  cases  treated  on  the 
principles  here  laid  down.  But  I  would  observe,  if  the  above  reasoning  were  valid, 
opium  should  be  serviceable  in  cerebral  diseases  attended  with  dilatation  of  pupil, 
since  it  causes  contraction  of  this  aperture.  Now  this  is  in  direct  opposition  to  our 
every-day  experience  of  the  uses  of  this  important  narcotic. 

7.  In  other  diseases. — Cruveilhier13  has  found  belladonna-smoking  relieve  some 
cases  of  jyhthisis.  The  fresh  leaves  were  infused  in  a  strong  solution  of  opium,  and 
then  dried  like  tobacco ;  the  patients  began  by  smoking  two  pipes  a  day,  and  the 
quantity  was  gradually  increased  to  six  pipes.  Perhaps  this  practice  would  be  bene- 
ficial in  spasmodic  asthma  and  old  catarrhs.  In  hydrophobia,  notwithstanding  the 
asserted  prophylactic  powers  of  this  medicine,14  there  is  no  valid  ground  for  believing 
in  its  efficacy.  I  tried  it  in  one  case  without  success.  In  epilepsy,  mania,  hysteria, 
chorea,  and  some  other  maladies  of  the  centro-spinal  system,  occasional  benefit  has 
resulted  by  the  use  of  belladonna.  In  ileus*5  it  has  been  most  successfully  used 
in  the  form  of  clyster,  as  a  substitute  for  tobacco,  which  is  objectionable  on  account 
of  the  horrible  sickness  and  great  depression  which  it  causes. 

1  Bibl.  Thirap.  t.  ii.  p.  504.  a  Land.  Med.  Gaz.  vol.  xiii.  p.  814. 

8  Lancet,  May  2, 18-29.  4  Lond.  Med.  Gaz.  vol.  iv.  p.  207. 
6  Bayle,  Bibl.  Thirap.  t.  ii.  p.  417.  «  Ibid. 

I  Rust  and  Casper's  Krit.  Repert   Bd.  xxii.  S.  27.  8  Rust's  Mngaz.  Bd.  xxiv.  S.  495. 

9  Ibid.  Bd.  xxv.  S.  115.  10  Ibid.  S.  80.  1C<M 

II  Lancet,  vol.  ii.  p.  78,  1836—7.  lS  Dubl.  Journ.  of  Med.  Science,  July 

13  Lancet,  vol.  i.  p.  520,  1828—9. 

14  See  tlie  authorities  quoted  by  Bayle,  Bibl.  Thir.  t   ii. ;  and  Ritcher.  Ausf.  Arzneim.  Bd.  ii. 

15  Brit,  and  For.  Med.  Rev.  vol.  iv.  p.  223. 
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ADMINISTRATION. — The  dose  of  the  powder  for  an  adult  is  one  grain,  which 
should  be  gradually  increased  until  dryness  of  the  throat,  dilatation  of  pupil,  or 
some  head  symptoms,  are  produced.  For  children,  the  dose  at  the  commencement 
should  be  one-eighth  of  a  grain.  For  internal  as  well  as  external  use  the  extract 
or  tincture  is,  however,  commonly  employed.  For  external  use  an  infusion  of  the 
loaves  is  sometimes  used  as  a  fomentation,  or  is  made  into  a  poultice  with  bread  or 
linseed  meal. 

Antidotes. — Similar  to  those  for  opium.  After  the  use  of  evacuants  the  vege- 
table acids  have  appeared  to  give  great  relief.  Decoction  of  nutgalls  or  green  tea 
might  probably  prove  serviceable. 

1.  EXTRACTIM  BELLADONX E,  L.  E.  [U.  S.]j  Succus  gpissatus  Belladonnas,!).', 
Extract' of  Belladonna. — (Fresh  Belladonna  Leaves  Ifej.  Bruise  them  in  a  stone 
mortar;  then  press  out  the  juice,  and  evaporate  it,  unstrained,  to  a  proper  consist- 
enee,  Jj. — The  Edinburgh  College  directs  the  expressed  juice  to  be  filtered,  and  then 
to  be  evaporated,  in  the  vapour-bath,  to  the  consistence  of  firm  extract,  stirring 
constantly  towards  the  close. — The  Dublin  College  takes  of  fresh  Belladonna  Leaves, 
collected  when  the  plant  begins  to  flower,  any  convenient  quantity.  Crush  them  in 
a  mortar,  express  the  juice,  and  allow  it  to  stand  for  twenty-four  hours.  Pour  off 
the  clear  liquor,  and  set  it  aside  for  subsequent  use;  and,  having  placed  the  sedi- 
ment in  a  calico  filter,  wash  it  with  an  equal  bulk  of  distilled  water,  and  mix  the 
washings  with  the  decanted  liquor.  When,  by  the  application  of  a  water  heat,  co- 
agulation has  occurred,  skim  off  the  coagulated  matter,  filter  the  hot  liquid  through 
flannel,  mix  in  now  the  washed  sediment,  and  evaporate  to  the  consistence  of  a 
firm  extract,  by  a  steam  or  water  bath,  constantly  stirring,  particularly  towards  the 
close  of  the  evaporation.) — 1  cwt.  of  fresh  belladonna  yields  from  4  to  6  lbs.  of 
extract.1  Dose,  gr.  j  to  gr.  v,  cautiously  increased.  As  the  strength  of  the  extract 
is  extremely  variable,  some  writers  recommend  only  one-quarter  or  one-half  of  a 
grain  to  be  given  at  the  commencement  of  its  use,  and  to  be  repeated  three  times  a 
day ;  and  the  dose  to  be  increased  until  the  well-known  effects  of  the  remedy  are 
produced.  Mr.  Bailey  observes  that  he  at  first  began  with  one  grain,  and  repeated 
it  every  four  hours  until  relief  followed ;  but  further  experience  induced  him  to  com- 
mence with  three  times  that  quantity,  and,  if  a  repetition  were  necessaiy,  to  give  it 
in  diminished  doses  afterwards.  Spread  upon  leather,  the  extract  is  frequently 
n>.  d  as  a  plaster  to  relieve  neuralgic  and  other  pains  (see  Emplastrum  ])<!la<!onnee). 
Diluted  with  water  to  the  consistence  of  cream,  it  is  applied  to  the  eyebrow  to  pro- 
duce dilatation  of  the  pupil;  or  an  aqueous  solution  of  the  extract  is  dropped  be- 
tween the  lids.  Mixed  with  lard  or  spermaceti  ointment,  it  is  used  as  a  topical 
anodyne  and  antispasmodic  in  various  diseases  (see  Unguentum  Belladonnas).  A 
bougie  smeared  over  with  the  extract  and  oil  is  sometimes  used  with  benefit  in  stric- 
ture.-' A  drachm  or  two  of  the  extract,  either  alone  or  in  the  form  of  ointment, 
may  he  applied  to  the  os  uteri  to  diminish  rigidity.  In  irritation  of  the  bladder, 
urinary  organs,  or  rectum,  clysters  holding  in  solution  the  extract  are  sometimes 
used.  Robbed  into  the  perineum  or  over  the  track  of  the  urethra,  the  extract  or 
ointment  is  useful  in  preventing  chordee,  and  alleviating  spasm  of  the  neck  of  the 
bladder. 

[As  the  fresh  leaves  of  Belladonna  are  with  difficulty  procured  in  the  United 
States,  as  a  substitute  for  the  above  extract,  the  Pharmacopoeia  directs  an  extract  to 
be  made  from  the  dried  leaves  by  means  of  diluted  alcohol.  The  formula  is,  Bella- 
donna, in  coarse  powder,  ibj  ;  Diluted  Alcohol  Oiv.  Moisten  first  with  half  a  pint 
of  the  fluid,  and  allow  to  stand  for  24  hours.  Then  transfer  to  a  percolator  and 
displace,  driving  over  the  last  quantity  of  fluid  with  water.  Evaporate  the  solution 
to  tin;  proper  consistence.  This  constitutes  the  Ejctmctum  BeUadonn<e  Alcoholi- 
nim,  V ,  S.     Sec  a  similarly  prepared  extract  from  Hyoscyamus.] 
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2.  E)IPLASTRni  BELLADOXN.E 


tract  of  Belladonna  [gj,  I).~] 


\M.  L.  E.  D.  [U.S.];   Plaster  of  Belladonna.- 

,  Soap  Plaster,  of  each,  3  iij   [Resin  J 'luster  51, 
5iij,  E.~\.     Add  the  extract  to  the  plaster,  melted  by  the  heat  of  a  water-batl 

mix.) — [The  U.  S.  P.  directs  of  Resin  Plaster  3  iij ;  Extract  of  Belladonna  ~iSs.] 

Anodyne  and  antispasmodic.  Applied  for  the  relief  of  neuralgic,  rheumatio  ami 
other  pains.  It  is  said  to  relieve  the  pain  of  dysmenorrhea  when  applied  to  the 
sacrum.  In  spreading  it,  care  must  be  taken  not  to  employ  a  very  hot  spatula  oi 
the  properties  of  the  extract  will  be  injured. 

I  EVGUENTUM  BELLADONM,  L.  [U.  S.];   Ointment  of  Belladonna.— (Extract  of 

Belladonna  3j ;  Spermaceti  Lard  3j  ;  [Lard  5j  U.  S.]  Mix.) — A  very  useful  pre- 
paration ;  and  may  be  used  as  an  anodyne  and  antispasmodic  in  some  of  the  before- 
mentioned  cases. 

4.  TDJCTDRA  BELLADONNA,  L. [U.S.];  TincturaFoliorumBelladonnse,!).;  Tine 

hire  of  Belladonna. — (Belladonna  Leaves,  dried,  giv;  Proof  Spirit  [Diluted  Alcohol 
U.  S.~\  Oij.     Macerate  for  seven  [fourteen,  D.~\  days,  and  strain.) — Dose,  t^xxtn 
ttlxI.     Mr.  Blackett1  prepared  a  saturated  tincture  of  belladonna  by  maceratin 
fourteen  days,  3x  of  extract  of  belladonna  in  ibj  of  proof  spirit;  then  strainirjj 
dose  of  this  is  n\,ij  or  r^iij,  gradually  increased;  in  the  form  of  lotion,  a  drachm  of 
it  was  added  to  eight  ounces  of  liquid. 

Succcs  Bf.lladonx.t3. — The  Preserved  Juice  of  Belladonna  may  be  substituted  for  the  tincture, 
From  2  cwt.  of  belladonna  leaves,  gathered  towards  the  end  of  June,  30  imperial  quarts 
have  beea  procured. 

5.  ATROPIA,    L. ;    Akopina;    Atropium;    Atropine.      Symbol   At.      Formula 
C^H^NO8.     Eq.  Wt,  289.— Found  in  all  parts  of  the  plant.     Discovered  in  1819 
by  M.  Brandes.     The  most  improved  processes  for  the  preparation  of  this  alkaloid 
are  those  of  Mein2  and  ltichter.3     The  following  is  a  sketch  of  Mein's  pro© 
modified  by  Liebig: — 

Fresh  dried  and  powdered  belladonna  root  is  to  be  exhausted  by  alcohol,  sp.  gr. 
0.822.  To  the  tincture  add  slaked  lime  (in  the  proportion  of  one  part  of  lime 
to  24  parts  of  dried  root).  Digest  for  24  hours,  frequently  shaking.  Add,  drop 
by  drop,  sulphuric  acid  to  the  filtered  liquor  till  there  is  a  slight  excess;  then  filter 
again,  and  distil  off  rather  more  than  half  of  the  spirit.  To  the  residue  add  some 
water,  and  evaporate  the  remainder  of  the  alcohol  as  rapidly  as  possible,  but  by  a 
very  gentle  heat;  filter  again,  and  continue  the  evaporation  until  the  liquii 
duced  to  the  1-1 2th  part  of  the  weight  of  the  root  employed.  To  the  cold  liquid 
add,  drop  by  drop,  a  concentrated  solution  of  carbonate  of  potash,  to  throw  down  a 
dark  grayish-brown  precipitate,  taking  care  not  to  render  the  liquid  alkaline,  hi 
a  few  hours  filter  again;  add  carbonate  of  potash  as  long  as  a  precipitate  (atropia) 
is  produced;  and  in  from  12  to  24  hours  collect  the  crystallized  atropia  on  a  filter, 
press  it  between  folds  of  blotting-paper,  and  dry  it. 

To  purify  the  dry  but  impure  atropia,  make  it  into  a  paste  with  water,  and  again 
squeeze  between  folds  of  blotting-paper;  dry  it,  and  dissolve  in  five  times  its  weight 
of  alcohol.  The  filtered  liquor  is  to  be  decolorized  by  'shaking  it  with  purified  ani- 
mal charcoal,  then  deprived  of  the  greater  part  of  its  alcohol  by  distillation,  and 
afterwards  evaporated  by  a  gentle  heat,  so  as  to  allow  the  atropia  to  crystallize ;  or 
draw  off  half  of  the  spirit,  add,  gradually,  water  (3  or  4  parts),  which  renders  the 
liquid  milky,  heat  to  boiling,  and  allow  it  to  cool  slowly;  or  add  to  the  apirituoua 
solution  6  or  8  times  its  volume  of  cold  water,  which  renders  the  liquid  milky,  and 
in  from  12  to  24  hours  the  atropia  crystallizes,  and  is  to  be  dried  on  blotting-paper. 

In  this  process,  the  alcohol  extracts  from  the  belladonna  root  a  salt  of  atropia; 
this  is  decomposed  by  the  lime,  which  removes  the  organic  acid  and  colour 
tractive  matter.    Sulphuric  acid  is  then  added,  to  unite  with  the  disengaged  atropia; 

1  Loud.  Med.  Rep.  vol.  xix.  p.  458. 

12  Journ.  de  Pharm.  t.  xx.  p.  87,  1834:  also  Thomson's  Chemistry  of  Organic  Bodies,  p.  273.  I 

3  hharm.  Cenlral-Blatt  fur  1S37,  p.  613. 
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for  this  alkaloid,  when  free,  and  especially  when  in  contact  with  alkalies,  readily 
undergoes  decomposition  by  heat.  The  solution  of  sulphate  of  atropia  must  be 
evaporated  by  a  very  gentle  heat,  because  the  atropia  salts,  especially  in  the  impure 
state,  easily  undergo  decomposition.  A  small  quantity  of  carbonate  of  potash  is 
try,  to  separate  a  resinous  substance  which  impedes  the  crystallization  of  the 
atropia.  An  excess  of  a  concentrated  solution  of  carbonate  of  potash  is  required 
t  to  precipitate,  as  speedily  as  possible,  the  atropia,  as  by  long  contact  with  watery 
fluids  this  alkaloid  disappears. 

Messrs.  liouchardat  and  Cooper1  recommend  the  following  mode  of  preparing 

atropia :  The  atropia  is  to  be  precipitated  by  a  watery  solution  of  iodine  in  iodide  of 

iuin,  and  the  ioduretted  hydriodate  of  atropia  decomposed  by  zinc  and  water. 

The  metallic  oxide  is  separated  by  means  of  carbonate  of  potash,  and  the  alkaloid 

dissolved  in  alcohol. 

Atropia  crystallizes  from  its  concentrated  hot,  watery,  or  spirituous  solution  in 
white,  transparent,  silky  prisms;  from  its  solution  in  dilute  spirit,  in  needles  like 
those  of  sulphate  of  quinia.  It  is  odourless,  and  has  a  very  bitter,  acrid,  somewhat 
metallic  taste.  Impure  atropia  is  not  crystalline,  is  more  or  less  coloured,  and  has 
an  unpleasant  odour.  One  part  of  atropia  requires  200  parts  of  cold  water,  or  54 
parts  of  hot  water,  to  dissolve  it.  It  is  soluble  in  1 1  times  its  weight  of  cold  alco- 
hol, but  requires,  at  ordinary  temperatures,  25  parts  of  ether  to  dissolve  it,  or  6 
parts  of  boiling  ether. 

It  reacts  on  vegetable  colours  as  an  alkali,  fuses  by  heat,  and  at  a  higher  tempera- 
ture is  partly  volatilized  and  partly  decomposed.  Nitric  acid  dissolves  it,  forming 
a  yellow  solution.  Cold  oil  of  vitriol  dissolves  it  without  colour;  but  if  heat  be 
applied,  the  mixture  acquires  a  red  colour.  When  heated  with  a  solution  of  potash 
or  soda,  atropia  undergoes  decomposition,  and  gives  out  ammonia. 

White,  has  the  shape  of  prisms,  is  soluble  in  water  and  inspirit.  No  characters  are  at  present 
known  by  which  its  purity  can  be  certainly  indicated,  L. 

Atropia  possesses  the  property  of  left-handed  circular  polarization;  but  its  rotating 
power  is  feeble,  though  it  is  unaffected  by  the  presence  of  acids. 

A  watery  solution  of  a  salt  of  atropia  is  reddened  by  tincture  of  iodine  ;  yields  a 
citron-yellow  precipitate  with  a  chloride  of  gold;  a  whitish,  flocculent  precipitate 
with  tincture  of  nutgallsj  and  a  yellowish-white  with  chloride  of  platinum.  The 
sulphate,  hydrocMorate,  and  acetate  of  atropia  are  crystalline  salts. 

Atropia  is  a  most  energetic  poison.  Its  effects  are  similar  to,  but  more  powerful 
than  those  of  belladonna.  Dogs  arc  readily  poisoned  by  it;  but  rabbits  are  less 
under  its  influence.  A  very  minute  (imponderable)  quantity  applied  to  the  eye  is 
sufficient  to  dilate  the  pupil.  Given  to  dogs  it  excites  vomiting,  dilatation  of  the 
pupil,  and  stupor.  On  man,  the  effect  is  much  stronger.  One  centigramme  (about 
1-iith  of  a  grain)  produces  the  following  symptoms:  At  first,  acceleration  of  the 
pulse  by  eight  to  twenty  strokes;  after  from  fifteen  to  thirty  minutes,  an  affection 
of  the  brain  is  produced.  The  first  and  most  constant  symptom  is  dry  throat  with 
difficulty  of  swallowing.  The  second  is  dilatation  of  pupils,  with  dimness  of  si<rht 
also  giddiness,  noise  in  the  ears,  hallucination,  delirium,  and  occasionally  stran^ry- 
numbness  of  the  limbs,  ;l  sensation  of  formication  in  the  arms,  rigidity  of  the  thighs' 
depression  of  the  pulse.  The  voice  is  sometimes  weakened;  or  there  may  be  complete 
aphonia.     The  unfavourable  symptoms  disappear  after  from  twelve  to  twenty  hours 

Atropia  has  recently  been  employed  medicinally  (chiefly  as  an  external  a^ent)  as 

a  substitute  for  belladonna,  to  which  it  is  considered  superior,  on  account  chiefly  of 

<  he  uncertainty  of  the  latter.     It  is  of  course  much  more  energetic,  and,  for  external 

specially,  is  much  cleaner  than  the  extract,     As  a  topical  agent,  it  has  been 

employed  my]      t     (  L  ;    p   o45)  or  diktor  of  the  lleisin 

Mr  V    V  .Cooper,-  and  Dr.  Brookes,'  in  cataract,  &c.     The  last-mentioned  writer^ 
that,  in  a  case  oi   glaucoma,  he  succeeded  in  causing  dilatation  of  the  pupil 

"tii/tir  pour  184  7~r       •       I  ~ 

Lancet.  June  8,  1844. 
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with  an  ointment  of  atropia  when  belladonna  failed.  As  an  anaesthetic  or  anodyni 
(see  vol.  i.  p.  238),  he  used  the  same  preparation  with  success  in  a  painful  affection 
of  the  face  (neuralgia?). — The  local  pain  which  atropia  produces  when  used 
rnically  (see  vol.  i.  p.  174)  is  of  very  short  duration,  and  is  unattended  with  any  ill 
consecjuences.  Internally,  atropia  has  been  employed  in  hooping-cough,  chorea  aud 
some  other  nervous  diseases. 

The  dose  of  atropia  for  internal  use  is  from  about  l-30th  to  1-Gth  of  a  min 
Its  employment  requires  great  caution.  The  safest  mode  of  administration  is  in 
solution,  on  account  of  the  facility  with  which  the  dose  may  be  adjusted  ;  but  it  hai 
also  been  given,  mixed  with  sugar,  in  the  form  of  powder;  and,  mixed  with  the 
powder  of  marshmallow  root  and  honey,  in  the  form  of  pills.  It  may  be  employed 
endermically  (see  vol.  i.  p.  174)  in  doses  of  about  the  J^th  of  a  grain  gradually  in. 
creased  to  J5th  of  a  grain.  For  a  collyrium,  to  dilate  the  pupil,  one  grain  may  be 
dissolved  in  400  grs.  of  water ;  and  a  few  drops  of  the  solution  applied  to  the 

1.  Tinctura  Atropine  ;  Tincture  of  Atropine. — Dissolve  one  grain  of  atropia  in 
one  fluidrachm  of  rectified  spirit,  and  then  add  seven  fluidrachms  of  distilled  water. 
Dose,  from  fifteen  minims  gradually  and  cautiously  increased  to  eighty  minim 
drop  of  this  solution,  applied  to  the  eye  night  and  morning,  was  used  by  Mr.  \\. 
W.  Cooper  to  keep  up  dilatation  of  the  pupil. 

2.  Solutio  Atropine  ILjcl rochhratis ;  Solution  of  Muriate  of  Atropine. — Di 
one  grain  of  atropia  in  a  fluidrachm  of  water  acidulated  with  one  minim  of  hydro- 
chloric acid;  then  add  seven  fluidrachms  of  water.     Dose,  from  fifteen  to  eighty 
minims. 

3.  Unguentum  Atropine;  Ointment  of  Atropine. — Atropia,  five  grains;  hud, 
three  drachms;  attar  of  roses  one  drop.  Mix. — The  size  of  a  pea,  to  be  applied 
three  times  a  day.  Used  by  Dr.  Brookes,  with  great  success,  in  a  painful  affection 
of  the  face,  and  to  dilate  the  pupil. 

6.  ATROPLE  SULPHAS,  L.;  Sulphate  of  Atropia.— (Dilute  Sulphuric  Acid  fjij; 
Atropia  9vijss,  or  as  much  as  may  be  sufficient;  Distilled  Water  f3ss.  Add  gradu- 
ally to  saturation  the  atropia  to  the  acid  mixed  with  the  water.  Let  the  liquor  he 
strained,  and  evaporate  it  by  a  gentle  heat  that  crystals  may  be  formed,  L.) — The 
College  observes  that  this  salt  is  intended  for  external  use  only.  It  is  employed 
in  the  form  of  solution,  prepared  by  dissolving  one  or  two  grains  in  a  fiuidounce  of 
water,  to  produce  dilatation  of  the  pupil. 

173.   DATURA  STRAMONIUM— COMMON  THORN-APPLE. 

Sex.  Syst.  Pentandria,  Monogynia. 
(Folium  et  Semen,  L.  [U.S.]—  Herb,  E.— The  seed,  D.) 

History. — This  plant,  being  a  native  of  Greece,  must  have  been  known  to  the 
ancient  Greek  botanists;  though  it  is  impossible  now  to  identify  it,  with  certainty, 
with  any  of  the  plants  described  by  them.  It  appears,  however,  to  agree  tolerably 
well  with  the  otpv^voj  pavlxos  of  Theophrastus.1  Datura  Stramonium  is  mentioned 
by  Fuchsius  in  1542. 

Botany.  Gen.  Char. —  Calyx  tubular,  frequently  angular,  5-cleft  at  the  apex, 
or  longitudinally  slit,  falling  off  by  a  circular  horizontal  incision  above  the  peltate 
base.  Corolla  hypogynous,  funnel-shaped,  with  a  large,  spreading,  plaited  5 — 10- 
toothed  limb.  Stamens  5,  inserted  into  the  tube  of  the  corolla,  inclosed  or  some- 
what exserted;  anthers  dehiscing  longitudinally.  Ovary  incompletely  4-celled,  the 
alternate  dissepiment  being  lost  above  the  middle,  the  other  one  complete;  the 
middle  on  both  sides  placentiferous.  Style  simple;  stigma  bilamellate.  CapwU 
ovate  or  sub-globose,  muricate  or  aculeate,  rarely  smooth,  half  4-celled,  incompletely 
4-valved  at  the  septa.  Seeds  numerous,  reniform.  Embryo  within  fleshy  albumen, 
subperipherical,  arched  (Endlicher). 

1  Hist.  Plant,  lib.  ix.  cap.  12. 
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Sp.  Char. — Annual.  Leaves  ovate,  angulate-dentate,  wedge-shaped  at  the  base, 
rather  smooth.  Fruit  ovate,  erect,  densely  spinous.  Calyx  equal  to  the  diameter 
of  the  limb  of  the  corolla  (Nees). 

A  bushy,  smooth,  fetid  herb.     Stem  much  branched,  forked,  spreading,  leafy. 

from  the  forks  of  the  stem,  large,  unequal  at  the  base,  variously  and  acutely 

sinuated  and  toothed,  simple  ribbed,  veiny,  of  a  dull  green.     Flowers  axillary, 

erect,  white,  sweet-scented,  especially  at  night,  about  3  inches  long.     Fruit  as  big 

as  a  walnut,  in  its  outer  coat  very  prickly.     Seeds  black  (Smith). 

Hab. — Indigenous ;  in  waste  ground  and  on  dunghills.  Annual.  Flowers  in 
July. 

Several  other  species  of  Datura  are  used  in  the  East. 

Datura  PKBOT,  Linn. — Annual.  Leaves  ovate,  angulate-dentate,  cuneiform  at  the  base,  glau- 
cous. Fruit  ovate,  erect,  pyramidate  spinous.  Calyx  longer  than  the  diameter  of  the  limb  of 
the  corolla  (Nees).— Nepal.  In  1802,  General  Gent  introduced  this  species  into  this  country  as 
a  remedy  for  asthma.  It  was  employed  by  smoking  it.1  Waitz2  says  that  half  an  upright  cap- 
sule acted  violently  on  a  girl. 

Datura  Fastdosa,  Mill. — Annual.  Leaves  ovate,  acuminate,  repandly-toothed,  unequal  at 
the  base,  and  are,  as  well  as  the  stem,  somewhat  downy.  Fruit  nodding,  tuberculated  (Nees). — 
East  Indies.  In  1811,  Dr.  Christie3  directed  attention  to  this  species.  Mr.  Skipton4  administered 
the  decoction  of  the  root  of  this  plant;  and  Dr.  Adams5  used  a  tincture  (prepared  as  tincture  of 
digitalis, PA.  L.). 

Datuha  Tatula,  Linn. — Annual.     Leaves  cordate-ovate,  angulate  dentate,  unequal  at  the 
nootb.     Fruit  ovate,  erect,  spinous  (Nees). — Schubarth6  gave  half  a  pound  of  the  bruised 
of  tins  species  to  a  horse  without  effect :  twenty-one  ounces  of  the  half-ripe  fruit  - 
dejection,  increased  secretion,  and  loss  of  appetite.    Cigars  for  the  use  of  asthmatics  are  made  of 
tins  spi 

Datura  aliia,  Rumpb.;  D.  Meld,  Roxb. — Annual.  Leaves  ovate,  acuminate,  repandlyden- 
tate,  unequal  at  the  base,  rather  smooth.  Fruit  nodding,  spinous. — East  Indies.  Both  this  and 
the  preceding  species  have  been  employed,  especially  in  the  East,  to  cause  intoxication  for 
criminal  and  licentious  purposes.7 

DESCRIPTION. — The  herb  (Jie.rla  stramonii)  should  be  collected  when  the  plant 
is  in  flower.  The  leaves  {folia  stramonii)  are  then  to  be  carefully  dried.  In  the 
fresh  state  their  odour,  when  bruised,  is  unpleasant  and  narcotic ;  their  taste  nause- 
ous and  bitter.  By  drying,  the  odour  is  lost,  but  the  bitter  taste  remains.  The 
seeds  (temina  tlramonii)  are  small,  compressed,  kidney-shaped,  roughish,  dark- 
brown  or  blackish,  dull,  and  odourless ;  they  have  a  bitter,  nauseous,  somewhat 
acrid  taste. 

Composition. — The  herb  was  analyzed,  in  1815,  by  Promnitz;3  the  seeds  in 
1820,  by  Brandes." 


Promnitz's  Analysis. 

Resin    0.12 

containing  the  daturia] 0.60 

Gummy  extractive 0.58 

Green  fecula    ()  til 

Albumen     0.15 

Phosphatie  and  vegetable   salts  of  lime  and 

magnesia    0.23 

u  ater    81.88 

Woody  fibre 5.KJ 

Loss 1,28 


Brandes's  Analysis. 
Malate  of  daturia  with  some  uncrystallizable 

sugar 1.80 

Fixed  oil  with  some  chlorophvlle 16.05 

Wax ' 1.40 

Resin  insoluble  in  ether 9.90 

Extractive     0  60 

Gummy  extractive 6.00 

Gom  and  bassorin  with  some  salts 11.30 

Albumen  and  phytocolla 6.45 

Glutenoin 5.50 

Malates  of  daturia,  potash,  and  lime,  and  ace- 
tate of  potash 0.60 

Woody  fibre 23  35 

Water 15.10 

Loss 1.95 


Presb  herb  of  stramonium 100.00  1 


Seeds  of  stramonium 100.00 


1     Datubia  (Daturina,  or  Dulwiuui) — Formula,  C3'H23N06.    A  vegetable  alkali  said  to  exist 
in  Stramonium.     The  properties  assigned  to  it  byGeiger  and  Hesse10  are  the  following:  It  crys- 


/  Siirx.  Journ.  vol.  viu.  p.  :  65 
'  l-tl    tf«d   and  Surg.  Journ.  vol.  vii   p.  158.  *  Trans.  Med.  and  Phi/s 

'  Ibid   i  «  Wibmer,  op.  eit.  p.  300 

1  /."«</    m,,i.  and  Pln/s.  Journ.  vol.  xxv.  pp.  'S3 — 1  ;  and  vol .  ixvi.  p.  22. 

m,  lid.  ii   8.  1305.  8  Ibid. 

">  Pharm.  Ctniral-Blatt  far  1835, 

vol.  ii. — yi 


1  Wibmer,  Wirk-.  d.  Arzn.  u.  Gi/te,  Bd.  ii.  S.  286. 

oc.  Calcutta,  vol.  i.  p.  121. 
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tallizes  in  colourless,  odourless,  brilliant  prisms,  which  have  at  first  a  bitterish,  then  a  tobacco, 
like  flavour.     It  requires  280  parts  of  cold,  or  72  parts  of  boiling  water  to  dissolve  it;  ii 
soluble  in  alcohol,  less  so  in  ether.     In  most  of  its  properties  it  agrees  with  byoscyai 
strongly  dilates  the  pupil,  and  has  a  poisonous  action  on  animals.    Dr.  Avon  Planta1  has  recentlr 
submitted  atropia  and  daturia  to  comparative  examination,  and  declares  that  they  are  ii 
in  composition  and  chemical  properties. 

2.  EmpykeumaticOil  of  Stramonium  (Pyrodaturia?). — Resembles  tar  and  theaqueon 
which  distils  along  with  its  acid.     This  arises  from  the  woody  part  of  the  plant  bavii 
employed.     The  oil  itself  does  not  differ,  in  its  physical  and  chemical  properties,  from  : 
pyreumatic  oil  of  foxglove  before  (see  ante,  p.  457)  described.2 

Physiological  Effects,     a.    On  Vegetables. — A  branch  of  stramoniun 
killed  by  immersing  it  in  a  watery  solution  of  the  extract  of  its  own  specii 

|3.    On  Animals  generally. — Its  influence  on  herbivorous  animals  is  urai 
than  that  on  man.     Five  ounces  of  the  expressed  juice  given  to  the  horse 
merely  slight  drowsiness  and  gaping.4     Two  pounds  and  a  half  of  the  seeds  killed 
a  horse  in  fifty-two  hours.5     From  Orfila's  experiments  with  it  on  dogs,0 
not  appear  to  act  powerfully  as  a  local  irritant.     Its  eflects  were  very  similar  to 
those  caused  by  belladonna. 

y.  On  Man. — The  symptoms  produced  on  man  closely  resemble  those  of  bella- 
donna. In  small  but  gradually  increased  closes,  it  diminishes  sensibility,  and  thereby 
frequently  alleviates  pain.  It  does  not  usually  affect  the  pulse;  it  slightly  ami 
temporarily  affects  the  pupil,  and  has  no  tendency  to  cause  constipation,  but  rather 
relaxation.  Though  it  allays  pain,  it  does  not  usually  produce  sleep.  In  larger 
doses,  it  causes  thirst,  dryness  of  the  throat,  nausea,  giddiness,  nervous  agitation, 
dilatation  of  the  pupil,  obscurity  of  vision,  headache,  disturbance  of  the  cerebral 
functions,  perspiration,  occasional  relaxation  of  bowels,  and  in  some  cases  diuresis. 
It  has  no  direct  tendency  to  induce  sleep,  and  hence  it  cannot  be  called  soporific. 
But  indirectly,  by  alleviating  pain,  and  thereby  producing  serenity  and  ease,  it  often 
disposes  to  sleep.  In  fatal  doses,  the  leading  symptoms  are  flushed  countenance, 
delirium  (usually  maniacal),  dilatation  of  the  pupil,  dryness  of  the  throat,  loss  of 
voice,  difficulty  of  deglutition,  convulsions,  and,  in  some  cases,  palsy.  A  very  in- 
teresting fatal  case  of  poisoning  by  100  seeds  is  related  by  Mr.  Duffin.7  The 
patient  (his  own  child)  was  two  years  and  a  quarter  old.  In  addition  to  the  pre- 
ceding symptoms,  there  were  a  hot,  perspiring  skin,  flushed,  slightly  swollen  face, 
pulse  almost  imperceptible,  but,  as  far  as  could  be  felt,  it  was  natural  in  regard  to 
frequency,  and  coldness  of  the  inferior  extremities.  The  anterior  fontanelle  was 
neither  tense,  hot,  nor  in  the  slightest  degree  raised  by  the  cerebral  pulsations;  bo 
that  there  did  not  seem  to  be  any  active  determination  of  blood  to  the 
During  the  continuance  of  the  coma  the  pulse  became  extremely  rapid.  Death 
occurred  twenty-four  hours  after  swallowing  the  seeds. 

Vogt8  says  stramonium  is  probably  distinguished  from  belladonna  by  the  follow- 
ing peculiarities : — 

1.  Its  effects  are  more  similar  to  those  of  acrid  vegetables,  especially  of  Helkborus. 

2.  It  operates  more  strongly,  but  more  in  the  manner  of  the  acrid  substances,  on  the  nervou' 

system,  especially  on  the  central  organs,  viz ,  the  ganglia,  spinal  cord,  and  bruin. 

3.  Its  secondary  effects  on  the  irritable  system  are  not  so  marked ;  for  most  observers  have 

failed  to  detect  any  alteration  of  pulse,  and  a  slow  pulse  is  more  frequently  mi 
than  a  quick  one. 

4.  It  operates  on  the  organic  life  more  strongly.     It  more  strongly  and  directly  prorro 

the  secretions,  especially  the  secretion  of  the  skin. 

5.  Marcet9  and  Begbie'0  have  inferred,  from  numerous  observations,  that  it  possesses  an  ano- 

dyne property,  which  it  frequently  evinces  where  opium  and  belladonna  fail 

Uses. — A  more  extended  experience  of  this  plant  is  requisite  to  enable  us  to 
speak  with  much  confidence  of  its  employment.     The  similarity  of  its  effects  with 

1  Pharmaceutical  Journal,  vol.  x.  p.  501.         '  Morries,  Ed.  Med.  and  Surg.  Journ.  vol.  xxxi 

3  Macaire,  quoted  by  De  Candolle,  Phys.  Y£g.  p.  1351.  4  Moiroud.  Phprm.  rt«.  p.  350 

5  Viborg,  in  Wibmer's  Wirk.  d.  Arzneim.  u.  Gifte,  Bd.  ii.  S.  292.        s  Toxicol.  ' 

1  Londi Med.  Gaz.  vol.  XV.  p.  194.  »  Pharmahodyn.  Bd.  i.  S.  101. 

'  Med.-Chir.  Trans,  vols.  vii.  and  viii.  10  Trans,  of  the  Med.  Soc.  Edinb.  vol.  i. 
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of  belladonna  would  lead  us  to  expect  a  similarity  of  uses.  Like  the  last- 
mentioned  plant,  it  has  been  successfully  employed  to  diminish  sensibility,  and 
thereby  to  relieve  external  pain.  Some  of  the  other  uses  made  of  it  require  a  more 
impartial  examination  ere  we  can  form  any  just  estimate  of  their  value.  The  indi- 
cations and  contraindications  for  its  employment  are  probably  similar  to  those  of 
belladonna.     In  persons  disposed  to  apoplexy  it  is  a  very  dangerous  remedy. 

In  newlagia  (tic  douloureux,  sciatica,  &e.),  it  has  been  employed  with  consider- 
able success  by  Lentin,1  Marcet,2and  Begbie.3  It  was  given  internally  in  the  form 
of  extract.  Its  external  application  has  scarcely  been  tried.  In  rheumatism,  it 
has  frequently  proved  serviceable  from  its  anodyne  qualities.4  In  enterodijnia  (that 
IB,  spasmodic  pain  of  the  bowels  unconnected  with  inflammatory  action  or  the  pres- 
ence of  irritating  substances),  Dr.  Elliotson5  found  it  most  successful. 

In  some  cases  of  spasmodic  asthma,  smoking  the  herb  has  given  at  least  tempo- 
rary relief;0  but  the  practice  requires  very  great  caution,  as  it  has  proved  highly 
injurious,  and  in  some  instances  fatal.  Dr.  Bree7  tried  it  in  82  asthmatic  cases;  in 
58  of  tlicse  it  had  no  permanent  effect,  and  in  the  remaining  24  it  acted  injuriously. 
General  Gent,  who  was  instrumental  in  introducing  the  practice,  fell  a  victim  to  it.8 
Aggravation  of  the  dyspnoea,  paralytic  tremblings,  epilepsy,  headache,  and  apoplexy, 
i ne  of  the  evils  said  to  have  been  induced  in  the  cases  above  referred  to.  In 
persona  disposed  to  head  affections,  and  in  aged  persons,  it  is,  therefore,  a  highly 
dangerous  practice. 

The  diseases  in  which  stramonium  has  been  principally  used  are  mania  and 
epilepsy.  Bayle8  has  collected  from  the  works  of  Storck,  Schemalz,  Razous,  Reef, 
Meyer,  Odhelius,  Duronde,  Marct,  Bergius,  Greding,  Schneider,  Bernard,  and 
Amelnng,  fifty-five  cases  of  the  first,  and  forty-five  of  the  latter  malady,  treated  by 
stramonium  ;  in  both  diseases,  a  considerable  majority  of  cases  are  said  to  have  been 
either  cured  or  relieved  by  it.  Without  denying  the  occasional  benefit  of  stramo- 
nium in  these  diseases,  I  believe  the  cases  in  which  it  is  serviceable  to  be  very  rare, 
while  those  in  which  it  is  calculated  to  be  injurious  are  very  common.  Dr.  Cullen10 
observes,  that  he  has  no  doubt  that  narcotics  may  be  a  remedy  for  certain  cases  of 
mania  and  epilepsy  ;  but  he  very  justly  adds,  "  I  have  not,  and  I  doubt  if  any  other 
poison   has  learned  to  distinguish  the  cases  to  which  such  remedies  are  properly 

adapted." 

Stramonium  has  been  used  to  dilate  the  pupil  and  to  diminish  the  semihiliti/  of 
tin  retina  t<>  the  influence  of  light;  but  for  both  of  these  purposes  belladonna  is 
preferred  by  British  oculists.  Wendt"  used  it  to  less,  n  venereal  excitement,  as  in 
nymphomania.  An  ointment  (made  with  3]  of  the  powdered  leaves,  and  giv  of 
lard)  has  been  used  as  an  anodyne  application  to  irritable  ulcers  and  to  painful 
hemorrhoids.  The  application  of  the  leaves  to  burns  has  been  attended  with  dan- 
gerous results." 

ADMINISTRATION. — The  dose  of  the  powdered  leaves  is  one  grain;  of  the  seeds 
half  a  grain.  These  doses  are  to  be  repeated  twice  or  thrice  a  day,  and  to  be  gradu- 
ally increased  until  some  obvious  effect  is  produced. 

1.  EXTRACTUM  STRAMOND,  L.  B.j  Extract  of  Thornapple  [Extractnm  Stramonii 
St  minis,  I '.  S.J. — (Thornapple Seeds  Jxv;  Boiling  Distilled  Water  Cong.  j.  Mace- 
rat.'  for  four  hours  in  a  vessel  slightly  covered,  near  the  fire  ;  afterwards  take  out  the 
seeds,  and  bruise  them  in  a  stone  mortar ;  return  them,  when  bruised,  to  the  liquor. 
Then  boi]  down  to  four  pints,  and  strain  the  liquor  while  hot.  Lastly,  evaporate  to 
a  proper  consistence,  L.     The  directions  of  the  Edinburgh  College  are  as  follows: 

■   llnylr,  Bibl.Tktr.i.  '«•_...,.  3  Med.-Chir.  Trans,  vols.  vii.  und  viii. 

3  Trims.  Mtd.-Chxr.  Sor .  of  Eilmb.  vol.  1. 

the  report!  of  Kirckhoff,  Engelhart,  Van-Nuflal,  and  Amelung,  in  Bayle,  on.  cit   ■  also  FIipHa 
Ala l    i/./.  quelle, 

-•<> — T,  vol.  xii.  ;  and  1S37-8,  vol.  ii. 
li.  in  Edinb.  Mtd.  mi-i  Sur^.  Journ.  vol.  vii.;  and  Dr.  Sims,  Ibid.  vol.  viii. 
'   and  I'Ui/s.  Journ.  vol.  xxvi.  p.  61.  /  vol  xxvi   p  49 

"'/'■  I.  li.  '"  Mat.  Med. 

'  Kuat'i  tfagoc.  Ud.  ixiv.  S.  30-.>.  «  Joiirn.  d*  Chim.  Mtd. 
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Take  of  the  seeds  of  stramonium,  any  convenient  quantity ;  grind  them  well  in  a 
coffee-mill.     Rub  the  powder  into  a  thick  mass  with  proof  spirit ;  put  the  pulp  into  | 
percolator,  and  transmit  proof  spirit  till  it  passes  colourless  ;  distil  off  the  spirit,  mid 
evaporate  what  remains  in  the  vapour-bath  to  a  proper  consistence.) — Of  the 
modes  of  preparation,  that  of  the  Edinburgh  College  is  doubtless  the  best,  as  yieldini 
a  more  efficient  preparation.  [The  U.  S.Pharm.  directs  Stramonium  Seed,  in  pi 
rb.j;  Diluted   Alcohol  q.   s.       Displace  with  the   alcohol,  and   evaporate  to  the 
proper  consistence.]     The  product,  according  to  the  London  and  Dublin  prm 
about  12  per  cent.1     Recluz2  states,  that  16  oz.  of  the  seeds  yield  2  oz.  2  dr.  by 
maceration  in  dilute   alcohol ;  this  is  about   14   per  cent.     The  dose  of  extract  of 
stramonium,  at  the  commencement,  is  about  a  quarter  of  a  grain,  which  should  be 
gradually  increased  until  some  obvious  effect  is  produced. 

[2.  EXTRACT!!)!  STRAMONII  FOLIORUM,  U.  S;;  Extract  of  Stramonium  Leaves.- 
(Take  of  Stramonium  Leaves  a  pound.  Bruise  them  in  a  stone  mortar,  sprinkling 
on  them  a  little  water ;  then  express  the  juice,  and,  having  heated  it  to  the  boiling 
point,  strain  and  evaporate  to  the  proper  consistence.) — This  affords  a  fine  green  ex- 
tract, endowed  with  the  odour  and  properties  of  the  plant.  The  dose  is  from  cr.  i 
to  grs.  v.] 

3.  T1NCTURA  STRAMONII,  D.  [U.  S.]—  Tincture  of  Thornapple.— (Stramonium 
Seeds,  bruised,  §v  [§ii,  U.  S.]  ;  Proof  Spirit  Oij.  Macerate  for  fourteen  days,  and 
filter  through  paper.) — Dose,  nrx  to  tti^xx  twice  or  thrice  a  day,  gradually  increased 
until  it  occasions  some  obvious  effect  on  the  system.  This  preparation  is  applicable 
to  all  the  cases  for  which  stramonium  is  used. 

[4.  UNGUENTUM  STRAMONII,  U.  S. ;  Ointment  of  Stramonium.— (Take  of  fresh 
Stramonium  Leaves,  cut  into  pieces,  a  pound ;  Lard  three  pounds ;  Yellow  Wax 
half  a  pound.  Boil  the  stramonium  leaves  in  the  lard  until  they  become  friable; 
then  strain  through  linen;  lastly,  add  the  wax,  previously  melted,  and  stir  them 
until  they  are  cold.) — This  ointment  is  used  for  the  same  purposes  as  the  belladonna 
ointment.] 

Antidotes. — The  same  as  for  belladonna. 

174.   NICOTIANA  TABACUM.— VIRGINIAN  TOBACCO. 

Sex.  Syst.   Pentandria,  Monogynia. 
(Folium,  L.— Leaves,  E.  D.) 

History. — The  inhalation  of  the  fumes  of  burning  vegetable  substances,  both 
for  causing  inebriation  and  for  medicinal  purposes,  seems  to  have  been  very  anciently 
practised.  Herodotus3  tells  us  that  the  Babylonians  and  Scythians  intoxicated 
themselves  by  this  means;  and  both  Dioscorides4  and  Pliny5  speak  of  the  efficacy 
of  smoking  Tussilago  in  obstinate  cough. 

Humboldt6  says  that  the  tobacco  plant  has  been  cultivated,  from  time  immemo- 
rial, by  the  natives  of  Oronoko.  It  does  not  appear,  however,  to  have  been  known 
to  Europeans  prior  to  the  discovery  of  America;  though  it  is  not  improbable  that 
the  Asiatics  were  acquainted  with  it  long  before  that  time,  as  Pallas,  Ilumphius, 
and  Loureiro  have  supposed.  But  it  is  not  probable,  I  think,  that  the  Europeans 
learned  the  use  of  it  from  the  Asiatics,  as  Ulloa  has  endeavoured  to  show. 

When  Columbus  and  his  followers  arrived  at  Cuba,  in  1492,  they,  for  the  first 
time,  beheld  the  custom  of  smoking  cigars.7  Hernandez  de  Toledo  introduced  the 
plaut  into  Spain  and  Portugal ;  and,  from  the  latter  place,  Joan  Nicot  sent  the 

1  Barker.  Observ.  on  the  Dublin  Pharm.  a  United  States  Dispensatory. 

3  Lib.  i.  Clio,  ccii.;  lib.  iv.  Melpomene,  lxxiv.  and  lxxv.  4  Lib.  ii.  cap.  126. 

'  Hist.  Nat.  lib.  xxvi.  cap.  16,  ed.  Valp.  «  Personal  Narrative,  vol.  v.  p. of*. 

1  W.  Irving,  Hist,  of  the  Life  and  Voyages  ofColumbvs,  vol.  i.  p  2-7;   also  the  Narrative  of  \)<>n  t(<- 
nando  Colon,  son-in-law  of  Columbus,  Hist.  del.  Amir.  cap.  27,  in  Barcia,  Hist.  prim,  de  las  Indias  oca 
vol.  i.  p.  24. 
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seeds  or  the  plant  to  France,  about  1559 — 60. 1    In  1586,  on  the  return  of  Sir  Fran- 
cis Drake,  with  the  colonists,  from  Virginia,  the  practice  of  smoking  was  introduced 


ato  England  ;  and,  being  adopted  by  Sir  Walter  llaleigh  and  other  courtiers,  soon 
became  common.2 

Various  attempts,  by  writings,  imposts,  or  bodily  punishments,  were  made  in 
Europe  to  restrict  or  put  down  its  use.3  It  is  said  that  upwards  of  a  hundred  vo- 
lumes' were  written  to  condemn  its  employment ;  and  not  the  least  curious  of  these 
is  the  celebrated  Counterblast  to  Tobacco  of  James  I.5  Despite,  and  partly,  per- 
il a ]  is,  as  a  consequence  of  these  attempts,  the  use  of  tobacco  rapidly  spread,  and  is 
now  universal  throughout  the  world.8 

The  generic  appellation  Nicotiana  is  obviously  derived  from  Nicot,  the  name  of 
an  individual  above  referred  to.  The  origin  of  the  specific  name  Tabacum  is  less 
satisfactorily  ascertained.  It  is  probable,  however,  that  the  word  is  derived  from 
tabac,  an  instrument  used  by  the  natives  of  America  in  smoking  this  herb;  though 
some  derive  it  from  Tobago,  others  from  Tabasco,  a  town  in  New  Spain. 

Botany.  Gen.  Char. —  Calyx  tubular-campanulate,  half  5-cleft.  Corolla  hypo- 
gynoue,  funnel-shaped  or  hypocrateriform ;  limb  plaited,  5-lobed.  Stamens  5,  in- 
serted on  the  tube  of  the  corolla,  inclosed,  of  equal  length ;  anthers  dehiscing 
longitudinally.  Ovary  bilocular;  placentae adnate  to  the  dorsal  dissepiment;  ovules 
numerous;  style  simple  ;  stigma  capitate.  Capsule  covered  by  the  persistent  calyx, 
bilocular,  septicidal-bivalved  at  the  apex ;  the  valves  ultimately  bifid,  retaining  the 
separated  placenta.  Seeds  many,  small;  the  embryo  slightly  arched,  in  the  axis 
of  fleshy  albumen  (Endlicher). 

Sp.  Char. — Stem  herbaceous.     Leaves  sessile  (the  lower  ones  decurrent),  oblong- 
, lanceolate,  acuminate.     Throat  of  the  corolla  inflated- ventricose ;  the  segments  of 
the  limb  acuminate  (Nees). 

A  viscid  herb.  Root  branching,  fibrous.  Stem  3  to  6  feet  high,  erect,  round, 
hairy,  branching  at  the  top.  Leaves  very  large,  pale  green,  with  glandular  short 
hairs.  Bracts  linear,  acute.  Flowers  panicled  on  the  end  of  the  stem  and  branches. 
Calyx  hairy.  Corolla  rose-coloured.  Ovarium  ovate;  style  long  and  slender; 
stigma  capitate,  cloven.  Capsule  2-celled,  opening  crosswise  at  the  top,  loculicidal. 
Seeds  numerous,  small,  somewhat  reniform,  brown. 

Hab. — America.  Extensively  cultivated  in  most  parts  of  the  world,  especially 
m  the  United  States  of  America.  Virginia  is  the  most  celebrated  for  its  culture. 
North  of  Maryland  the  plant  is  rarely  seen.?  In  England,  the  cultivation  is  re- 
stricted ;  not  more  than  half  a  pole  being  allowed  "  in  a  physic  or  university  garden, 
or  in  any  private  garden  for  physic  or  chirurgery."s 

'J  Ins  is  the  only  species  employed  in  medicine;  but  the  tobacco  used  for  smoking,  chewing, 
and  sunt),  is  derived  from  Beve  the  most  important  of  which  are  the  following:—  °' 

I.  N.  Tabacum,  Linn.;  Common  or  Virginian  Tobacco.— Of  tbis  species  several  varieties  are 
cultivated.'  1  he  Virginian  and  most  other  sorts  of  tobacco  imported  from  the  United  States  of 
America,  as  also  Colombian  tobacco,  are  obtained  from  it. 

i  m  issima,  .Miller;  jV.  macrophylla,  Sprengel ;  Large-leaved  or  Oronoko  Tobacco— This 

cly  allied  to,  if  indeed  it  be  not  a  variety  of,  the  preceding  species  '<>     Nees11 

-  the  leaves  as  being  more  erect  or  horizontal  than  those  of  N.  Tabpcum,  which  droop 

somewhat,  and  are  thicker  and  more  strongly  ribbed.     Moreover,  the  lateral  nerves  of  the  mid- 


:  iw'  Dictionary,  vo.  ^IST^  **  7°L  V'  "'  W71 ;  and  C,usius>  *""■  *■  3'°- 

1 '  &#sLnfi  as  t::z  isfta ,T97;  md- and  phys- jown- v<)i-  «*•  p- 

214i  l"1     lflW-  ".  Jour,,,  vol    xxii 

'torn.  '  Loudon'*  Enevclopadia  of  Agriculture 

../"r/^"',  ,//"""•  */"""" '  18"7)  ra"kM  CI7I"  rar4etiM-  wl,ich  he  respeftivelj  calis  atUnuatum,  macro- 
serottnum,  gratilxpts,  Vtrdon,  and  Lingua)  but  it  is  doubtful  wlietl.Jr  or  nnc 
ire  Identical  with  plant*  which  by  others  have  been  described  as  distinct  aiJeciw 

V'"'1  ?ariet,M  'l",'"r  '»  ""'  '"'  "'''■'•  Of  the  thickness  of  the  r,  , o  ft  le , ize Smoothness  of 

and    n  tbeabaence  or  preaenceof  a  petiole  (AT.  Tabacum  var   vetiolata  it ^fienred  in  7«ir«,?i 
»,  Bd.ii.  Taf.xizix.  1832)  Petl0tata  •»  ngured  in  Zenker's 

bably  a  variety  of  N.  Tabacum 
i  'larieT^si    '  1.  ,', '  flV  ^'^  ^^  ^  '^^^  <«■  1885)  declared  it  to  be 

'.  Pkarm.  9te  Anil. 
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rib  of  N.  latissima  proceed,  he  says,  at  right  angles;  whereas  tliose  of  N.  Tabacum  ai 
off  at  an  acute  angle.'    Furthermore,  the  flowers  of  N.  latissima  form  a  dense  contra 
whereas  those  of  N.  Tabacum  form  a  loose  spreading  one. 

This  species,  like  the  preceding,  has  varieties,  with   broader  or  smaller,  shortei 
sessile  or  stalked  leaves.     To  the   latter  variety  probably  belong  N.  fiuliiosa,  Linn.,  and 
nensis,  Fischer. 

According  to  Mr.  G.  Don,2  this  species  probably  yields  the  large  Havana  cigars. 

3.  N.  rustica,  Linn.;  Common  Green  Tobacco. — Stem   herbaceous,  terete.      Leai 
ovate,  quite  entire.     Tube  of  the  corolla  cylindrical,  longer   than  the  calyx;   Begi 

limb  roundisb  obtuse. — Corolla  greenish-yellow. — Indigenous  in  America;   grows  wild  in  Eu- 
rope, Asia,  and  Africa.     It  grows  quicker,  ripens  earlier,  and  is  more  hardy  than  \     I 
and  hence  it  is  frequently  cultivated  in  gardens  in  England,  and  in  several  other  parts  of  the 
world.     It  is  used  by  peasants  as  a  substitute  for  the  Virginian   sort,  and   hy  gardeners  lor  th| 
destruction  of  insects.    Nees  says  that,  in  smoking,  it  may  be  readily  distinguished  by  a  | 
violet  odour.     Parkinson3  says  that,  though   it  is  a   milder  tobacco,4  yet  he  has  known  Sir.  \V. 
Raleigh,  when  prisoner  in  the   tower,  prefer  it  to  make  good  tobacco. — It  yields  the  tob 
Salonica  (the  ancient  Thessalonica),  and  probably  also  that  of  Latakkia  (Laodicea),  whic 
much  esteemed.     The  tobacco  called  Turkish,  grown  on  the  coasts  of  the  Mediterrani 
highly  valued  in  India,  is  the  produce  of  this  species. 

4.  N.  persic a,  Lindl.,  Bot.  Reg.  1592. — Native  of  Persia.  Yields  the  celebrated  Sliiraz  or 
Persian  tobacco.5 

5.  N.  repanda,  Willd. — Native  of  Cuba,  near  Havana.  The  small  Havana  cigars,  or 
Queen's,  are  said  to  be  made  of  this  species. 

6.  N.  arADRiVALVis,  Parsh — Cultivated  and  spontaneous  on  the  Missouri;  prim 

the  Mandan  and  Ricara  nations. — The  tobacco  prepared  from  it  is  excellent.     The  mo 
cate  is  prepared  by  the  Indians  from  the  dried  flowers. 

7.  N.  nana,  Lindl.,  Bot.  Reg.  t.  833. — Rocky  mountains  of  North  America.     The  [ndia 
said  to  prepare  the  finest  of  their  tobacco  from  the  leaves  of  this  species. 

8.  N.  multitalvis,  Lindl.,  Bot.  Reg.  t.  1057. — Cultivated   by  the   Indians  who  inhab 
banks  of  the  Columbia  for  tobacco,  for  which  purpose  the  calyx,  which  is  very  fetid,  is 
in  preference  to  any  other  part. 

Culture. — la  Virginia  and  Maryland,  the  seeds  are  thickly  sown  in  beds  of 
finely-prepared  earth.  When  the  young  plants  have  five  or  six  leaves,  exclusive  of 
the  seminal  leaves,  they  are  transplanted  into  fields  during  the  month  of  May,  and 
set  three  or  four  feet  apart,  in  rows.  During  the  whole  period  of  growth  the  crop 
requires  constant  attention  ;  and  to  promote  the  development  of  leaves,  the  tops  are 
pinched  off,  by  which  the  formation  of  flowers  and  seeds  is  prevented.  The  harvest 
is  in  August.  The  ripe  plants  are  cut  off  above  their  roots,  dried  under  cover, 
stripped  of  their  leaves,  tied  in  bundles,  packed  in  hogsheads,  &c.G 

Description. — In  commerce,  two  states  of  tobacco  are  distinguished — in  the  one 
it  is  called  unmanufactured  or  leaf  tobacco,  in  the  other  it  is  termed  manufa 
tobacco. 

1.  Unmanufactured  or  Leaf  Tobacco  (Folia  Nicotianse). — Tobacco  in  this 
state  consists  of  dried  leaves,  which  have  a  brownish  colour,  a  strong  narcotic  but 
peculiar  odour,  and  a  bitter  nauseous  taste.  The  darker-coloured  sorts  arc  the 
strongest.  For  medicinal  purposes,  Virginian  tobacco  in  leaf  (folia  tabaci)  should 
be  employed. 

In  trade,  various  sorts  of  unmanufactured  or  leaf  tobacco  are  met  with,  and  are  distinguished 
by  the  name  of  the  country  from  which  they  are  imported  into  the  United  Kingdom.  Hie 
differences  between  them  depend  on  the  species  or  variety  of  plant  cultivated,  on  the  soil  and 
climate,  and  on  the  mode  of  curing. 

1.  United  States  Leaf  Tobacco. — This  constitutes  by  far  the  greater  proportion  of  unmanu- 
factured tobacco  imported  into  the  United  Kingdom.  In  1843,  no  less  than  41,038,597  lbs.  were 
imported. 

1  Nees  says  that  by  this  character  several  of  the  commercial  sorts  of  tobacco  may  be  recognized.    «)' 
himself  and  other  German  writers  this  species  is  called  "  Maryland  tobacco;"   but  I  find  that,  thought! 
lateral  nerves  of  the  Maryland  tobacco  of  British  commerce  are  given  offat  a  less  acute  angle  than  thoBe 
of  the  Virginian  tobacco,  I  cannot  find  any  that  proceed  at  a  right  angle. 

3  Gardeners'1  Dictionary,  vol.  iv.  3  Theatrvm  Bntanicum.  p.  712, 

4  Endlicher  (Medicinal-Pflanzen,  p.  338,  1812)  declares  that  it  is  more  stupefying  than  other  species  ot 
Nicotiana.  „     . 

5  For  a  notice  of  the  cultivation  of  Shiraz  tobacco,  see  a  paper  by  Dr.  Riach.  in  the  Trans,  of  the  Horti- 
cultural Society,  2d  series,  vol.  i.  p.  205,  1£3.'). 

•  Loudon's  Encyl.  of  Agricult. ;  Carver,  Treatise  on  the  Cult,  of  the  Tobacco  Plant,  1779. 
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Several  kinds,  named  from  the  States  where  respectively  grown,  are  distinguished  in  trade; 
they  are  as  follows: — 

The  Virginian  is  one  of  the  strongest  kinds,  and  is,  therefore,  not  fit  for  cigars,  but  is  adapted 
for  pipes  and  snuff, and  for  medicinal  use.  It  is  imported  in  leaves  or  heads  contained  in  hogs- 
heads. Its  colour  is  deep  mottled  brown;  the  leaves  feel  unctuous.  The  Maryland  is  paler, 
yellower,  weaker,  and  adapted  for  smoking;  the  pale  cinnamon  is  the  best,  the  scrubs  the  com- 
monest. The  Kentucky  is  intermediate  between  the  two  preceding ;  it  is  paler  and  weaker  than 
the  Virginian.  The  Carolina  is  less  frequently  met  with,  and  is  of  inferior  quality.  The  Mis- 
souri and  the  Ohio  are  other  sorts  imported  from  the  United  States. 

2.  Cuba  Leak  Tobacco. — In  1843, 494,954  lbs.  of  leaf  tobacco  were  imported  from  the  island 
of  Cuba.  The  Havana  sort  is  most  esteemed  for  smoking ;  its  colour  is  yellowish-brown;  its 
odour  is  musky  or  spicy.  It  is  imported  in  heads.  The  Cuba  is  an  excellent  kind;  it  is  darker 
than  the  Havana.  Both  these  kinds,  as  well  as  the  Colombian,  are  remarkable  for  the  light 
yellow  spots  on  the  leaves. 

3.  St.  Domingo  Leaf  Tobacco. — In  1843,  93,114  lbs.  of  leaf  tobacco  were  imported  from 
St.  Domingo  (Hayti).     It  comes  over  in  leaves,  and  is  deficient  in  flavour. 

4.  Pohto  Rico  Leaf  Tobacco. — Small  quantities  of  tobacco  in  rolls  are  sometimes  imported 
from  this  island.     In  quality,  this  sort  is  allied  to  the  Varinas. 

5.  Colombian  Leaf  Tobacco. — In  1843,  1,550,206  lbs.  of  unmanufactured  tobacco  were 
imported  from  Colombia.  Three  commercial  sorts  are  brought  from  that  country.  Like  the 
Cuba  sorts,  the  leaves  are  marked  with  I ijili t  yellow  spots.  The  Colombian  is  imported  in  heads 
and  leaves,  and  is  much  esteemed  for  cigars,  for  which  it  is  more  used  than  any  other  kind.  It 
is  dark-brown,  but  not  mottled  like  the  Virginian.  The  Varinas1  is  brought  over  in  rolls  and  in 
hands.  It  is  a  mild  tobacco,  suitable  for  smoking  only.  The  third  sort  imported  from  Colombia 
is  that  called  Cumana.     Orinoco  comes  over  in  leaves. 

6.  Biiazilian  Leaf  Tobacco— In  1843,  128,329  lbs.  of  unmanufactured  tobacco  were  im- 
ported from  the  Brazils. 

7.  Dutch  on  Amebsfooiit  Leaf  Tobacco. — In  1843,  55,680  lbs.  of  unmanufactured  tobacco 
were  imported  from  Holland.  Dutch  tobacco  is  very  mild,and  deficient  in  flavour.  The  darker 
kind  is  the  strongest,  and  is  much  esteemed  for  snuff;  while  the  lighter  and  weaker  kind  is  em- 
ployed in  the  manufacture  of  the  commonest  cigars. 

8.  Levant  Leaf  Tobacco. — Turkey  tobacco  is  pale  and  yellowish.  It  occurs  in  small,  short, 
broad  leaves,  and  is  the  produce  of  N.  rustica.  It  is  a  weak  tobacco,  and  is  cut  for  smoking. 
Latakkia  (Laodicea)  is  an  esteemed  Syrian  tobacco,  the  produce  of  the  same  species.  Salonica 
is  also  yielded  by  N.  rustica.  Persian  or  Sliiraz  tobacco  is  delicate  and  fragrant.  It  is  the  pro- 
duce of  N.  persica. 

9.  I'.ast  Indian  Leaf  Tobacco. — East  Indian  tobacco  has  never  obtained  a  high  repute, 
doubtless  from  inattention  to  its  culture  and  curing.2      In  1843,  59,158  lbs.  were  imported. 

10.  Manilla  Leaf  Tobacco. — In  1843,2,038  lbs.  of  unmanufactured  tobacco  were  imported 
from  the  Philippine  Islands.  Manilla  tobacco  is  dark  coloured,  and  is  much  esteemed  for  che- 
roots. 

2.  Manufactured  Tobacco. — Under  this  head  arc  included  the  different  forms 
of  tobacco  prepared  for  chewing  and  smoking,  and  for  taking  as  snuff. 

1.  Chewing  and  Smoking  Tobaccos. — Manufacturers  distinguish  chewing  to- 
baccos and  those  used  in  pipes  into  two  kinds,  called  respectively  cut  and  roll  to- 
bacco. For  smoking  in  the  pipe,  cut  tobacco  is  principally  used  in  England;  the 
roll  in  Scotland  and  Ireland.     Cigars  and  cheroots  form  a  third  kind. 

1.  Cut  Tobaccos. — These  sorts  arc  manufactured  by  moistening  and  compressing  the  leaves 
of  tobacco,  and  cutting  the  compressed  mass,  with  knife-edged  chopping  stamps,  into  small 
or  shreds  varying  from  10  to  100  cuts  in  the  inch.  By  the  addition  of  water  (or  the 
Sqtm*),cai  tobacco  increases  in  weight  from  8  to  10  per  cent., according  to  circumstances.  Shag 
tobacco  is  chiefly  prepared  from  the  Virginian  and  Kentucky  sorts  deprived  of  their  stalks  or 
midribs.  Jtouriw*  is  a  lighter  coloured  and  milder  smoking  tobacco.  It  derives  its  name  from 
its  being  formerly  prepared  by  reluming  shag  for  recutting.  Bird's-eye  is  prepared  like  shag, 
with  the  exception  that  it  contains  the  midribs  of  the  leaves,  the  slices  of  which  have  been 
iretl  to  the  eyes  of  birds.  Maryland  is  another  kind  of  cut  tobacco.  Canaster  or  Kanaster 
is  a  favourite  kind.     It  received  its  name  from  canastra  (a  Spanish  word,  signifying  a  basket), 

1  Bir  H.  Sloane  (Jamaica,  vol.  i. j>.  lxiii.)  says  that  the  tobacco  "  from  Nuevo  Reyno  de  Grenada  (cor- 
ruptly called  1 1  rinas  it  Tabae  it  \\  rint)  is  reckoned  the  best." 

'  Royle,  Essay  on  the  Productive  Resources  of  India,  1840. 

*  ll  «  *:li|l  '"  'a  employ,  in  the  preparation  of  tobacco,  a  solution  of  sea-salt  (sp  °r   1  107) 

or  liquor,  but  1  am  assured  that  this  is  not  generally  the  case.     This  liquor   it 

ed,  is  a itimes  coloured  by  treacle  or  liquorice. 

'  "  tteturnaol  tobacco  are  the  small  pieces  of  broken  leaf,  and  the  dust  and  siftings,  produced  in  the  vari- 
ous proctors  of  manufacture."  (Tobacco  Report.)  °  "  V 
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because  it  was  imported  in  baskets.  It  is  prepared  from  Varinas  tobacco.  Orinoco,  Turkn 
Persian,  and  Varinas,  are  also  cut  tobaccos. 

2.  Spux,  Roll,  or  Twist  Tobaccos. — These  are  prepared  by  twisting   tobaci 

of  rope,  which   is   moistened  with    liquor,1  and   is  usually  made   up  into  cylindrical  or  barrel, 
shaped   rolls  or  sticks,  which  are  subjected  to  pressure  before  they  are  considered  lit  | 
Pigtail,  Negro-head,  Bogie,  Alloa,   Cavendish,  and  Irish  twist,  are  roll    tobaccos  for  chewing  and 
smoking.    During  its  manufacture,  roll  tobacco  increases  in  weight  from  15  to  25  per  cent. 

3.  Cigars  and   Cheroots. — These  are  small  rolls  of  tobacco  permeable  to  air  and 
for  smoking.     Cigars  were  originally  derived   from   the  New  World.     They  are  distinj 
from  cheroots  by  their  pointed  extremity,  called   the  curl  or  twist.     The  Havana 

great  request  by  smokers.  Cigars,  however,  are  extensively  made  in  London.  ChtrooU  were 
originally  derived  from  the  East.  They  are  characterized  by  their  truncated  extremities.  Ma- 
nilla rheroots  are  much  valued  by  smokers.  Cheroots,  however,  like  cigars,  are  extensively 
manufactured  in  London. 

2.  Snuffs. — In  the  manufacture  of  snuff,  tobacco,  cut  in  small  pieces,  is  first  fer- 
mented by  placing  it  in  heaps  and  sprinkling  it  with  water  or  a  solution  of  salt- 
the  latter  prevents  the  tobacco  becoming  mouldy.  The  heaps  soon  become  hot 
and  evolve  ammonia.  The  extent  to  which  this  process  is  allowed  to  proceed  varies 
with  different  kinds  of  snuff.  The  usual  time  is  two  or  three  months,  seld< 
than  one  month.  The  fermented  tobacco  is  then  ground  in  mills,  or  powdered  with 
a  kind  of  pestle  and  mortar.  The  Scotch  and  Irish  are  prepared  for  the  most  part 
from  the  midribs ;  the  Strasburg,  French,  and  Russian  snuffs  from  the  soft  part  of 
the  leaves.  The  siftings,  sometimes  termed  thirds,  are  usually  reground.  Sal  ammo- 
niac is  occasionally  added  to  snuffs. 

The  theory  of  the  tobacco  fermentation  is  imperfectly  known.  Decomposition  probably  first 
commences  in  the  albuminous  constituent,  which  yields  carbonate  of  ammonia.  Tie 
salts  (malates)  next  suffer  change,  and  are  converted  into  carbonates.  The  lignin  is  the  last  to 
decompose;  it  becomes  friable,  yields  ulmic  acid,  which  colours  the  tobacco,  and  a  little  acetic 
acid.  A  portion  (perhaps  two-thirds)  of  the  nicotina  disappears  during  the  process,  bein 
decomposed  or  volatilized  by  the  aid  of  the  carbonate  of  ammonia.  Moreover,  while  in  the 
fresh  plant  the  nicotina  is  found  in  the  state  of  a  salt  (malate?)  insoluble  in  ether,  in  the  fer- 
mented plant  it  is  found  chiefly  in  the  state  of  acetate  or  subacetate  soluble  in  ether. 

The  immense  varieties  of  snuffs  found  in  the  shops  are  reducible  to  two  kinds — dry  and  moist 
snuffs. 

a.  Dry  Snuffs. — These  derive  their  characteristic  property  from  being  dried  at  a  high  tempera- 
ture previous  to  being  ground.  Scotch,  Irish,  and  Welsh,  are  well-known  high-dried  snufft.  1  In- 
latter  frequently  contains  lime,  the  particles  of  which  may  be  usually  distinguished  by  the  naked 
eye  ;  hence  its  desiccating  effect  on  the  pituitary  membrane.2  Spanish  snuff  is  also  a  dry  snuff. 
Brown  Scotch  is  Scotch  snuff  moistened  after  being  ground. 

3.  Moist  Snuffs;  Rappees. — These  are  snuffs  which  have  been  prepared  by  grinding  the  to- 
bacco to  powder  in  a  moist  state.  It  is  sometimes  said  that  pearlash  is  added  to  these  snuffs  to 
keep  them  moist,  but  several  respectable  manufacturers  assure  me  this  is  not  usual.  The  rappees 
of  the  shops  may  be  divided  into  three  classes :  Simple  Rappets — as  Brown,  Black,  Cuba,  Carotte, 
and  Bolangero;  Mixed  Rappees — as  Hardhani's  Genuine  No.  37;  and  Scented  Rappees— as 
Mixture  and  Princeza,  &c. 

Composition. — The  juice  of  the  fresh  leaves  of  tobacco  was  analyzed  in  1800 
by  Vauquelin.3  Subsequently,  this  chemist  analyzed  manufactured  tobacco.4  In 
1821,  Herrnbstadt5  discovered  nicotianin.  In  1827,  the  leaves  were  analyzed  by 
Posselt  and  Reiumann,6  and  in  1831  by  Dr.  Conwell.7  In  1845,  Messrs.  Brande  and 
Cooper8  made  a  series  of  experiments  to  ascertain  the  proportion  of  soluble  and  in- 
soluble matters  in  eight  samples  of  tobacco. 

1  Water  and  oil  are  alone  allowed  by  law  to  be  used  in  the  manufacture  of  roll  tobacco;  but  sugar,  mo- 
lasses, and  liquorice  are  frequently  employed.  _ 

3  The  Act  of  Parliament  allows  lime-water  to  be  used  in  the  manufacture  of  Irish  and  Welsh  snufls; 
but  Atr.  Foot  (Tobacco  Report)  states  that  the  Lundyfoot  or  "  high-toast  snuff"  is  made  of  the  stalks  and 
leaves  of  tobacco  and  water  (which  latter  is  afterwards  got  rid  of  by  drying)  without  lime. 

3  Ann.  de  Chim.  lxxi.  139.  '  Annul .  &u  Mvs.  d'Hist.  Nat.  t.  xiv. 

5  Schweigger's  Journ.  fur  Chem.  xxxi.  441.  s  Gmelin,  Handb.  d.  Chem.  ii.  1303. 

'  Sillimau's  Journ.  xvii.  369.  «  Erande's  Manual  of  Chemistry,  p.  1623, 184». 
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Vauquelin^s  Analysis. 
An  acrid  volatile  principle  (nicotinn). 
Albumen, 

m  itter,  soluble  in  alcohol  and  water. 
icid. 
Supermalate  of  lime. 
Cblorophylle. 

Nitrate  or  potash  and  chloride  of  potassium. 
S:i  I  ammoniac. 
Water. 

Expressed  juice  of  the  leaves. 


The  leave*   contained,   in  addition  to  the  above, 
■  fibre,  oxalate  and  phosphate  of  lime,  oxide  of 
The  two  latter  substances  were 
II  'I  from  the  ashes. 
Mm ii fa riurr.il  tobacco  contained  the  same  princi- 
ples. .iikI,  in   addition,  carbonate  of  ammonia  and 
tn,  perhaps  produced  hy  the  reac- 
tion of  sal   ammoniac  and  lime,  which  are  added  to 
tobacco  to  give  it  pungency. 

Conwell's  Analysis. 


Posselt  and  Reinmann's  Analysis. 

Nicotina 0.06 

Concrete  volatile  oil  (nicotianin) 0.01 

Bitter  extractive 2.87 

Gum  with  malate  of  lime 1.74 

Cblorophylle     0.267 

Albumen  and  gluten     1.308 

.Malic  acid 0  51 

Lignin  and  a  trace  of  starch 4.969 

Salts  (sulphate,  nitrate,  and  malate  of  potash, 
chloride  of  potassium,  phosphate  and  ma- 
late of  lime,  and  malate  of  ammonia)    .  .  .  0.734 

Silica     0.088 

Water 88.280 


Fresh  leaves  of  tobacco 100.636 


Pale  yellow  resin  (large  quantity). 

Nicotina. 

A  substance  analogous  to  morphia. 

An  orange-ved  colouring  matter. 

Nicotianin. 


Gam. 

M  milage  soluble  in  both  water  and  alcohol. 

acid. 
Cblorophylle. 

pulverulent  matter,  soluble  in  boiling  water. 
Yellow  oil,  having  the  odour,  taste,  and  poisonous 
propertiea  of  tobucco. 

1.  Nicotina  (Nicotine).  Symbol  Ni.  Formula  C2(IHI4N2.  Eq.  Wt.  162.— Exists  not  only 
in  the  leaves  (both  fresh  and  fermented),  but  also  in  the  root1  and  in  the  seeds,2  as  well  as  in 
the  smoke  of  tobacco.  It  is  obtained  by  digesting  an  aqueous  extract  of  the  leaves  in  rectified 
spirit,  which  takes  up  the  nicotina  salts.  The  decanted  tincture  is  to  be  concentrated,  mixed 
with  a  solution  of  potash,  and  briskly  shook  with  ether,  which  dissolves  the  nicotina  set  free  by 
the  potash.  To  purify  the  alkaloid,  add  gradually  to  its  solution  oxalic  acid  in  powder  ;  oxalate 
ol  nicotina,  insoluble  in  ether,  forms,  at  the  bottom  of  the  vessel,  a  syrupy  layer,  which  is  to  be 
My  shaken  with  pure  ether.  The  nicotina  maybe  separated  by  potash  and  ether,  as 
before.  The  ethereal  solution  is  to  be  distilled  in  a  salt-water  bath,  then  transferred  to  a  retort, 
through  which  a  current  of  dry  hydrogen  circulates;  exposed  to  a  temperature  of  284°  F.  in 
an  oil  bath,  in  order  to  entirely  get  rid  of  the  water,  ether,  and  ammonia;  lastly,  the  temper- 
ature is  to  be  raised  to  :i.r>r,0,  when  the  nicotina  distils  over  drop  by  drop.  From  28  lbs.  of  Vir- 
ginia tobacco,  at  least  4  per  cent,  of  nicotina  can  be  obtained  by  this  process. 

N  ;  sotina  is  a  colourless  liquid  alkaloid,  with  an  acrid  odour  and  an  acrid  burning  taste.  Its 
density  is  1.02  1.  It  restores  the  blue  colour  of  reddened  litmus,  and  renders  turmeric  brown. 
not  solidify  at  11°  F. ;  it  boils  at  482°  F.,  and  at  the  same  time  undergoes  decomposition. 
Hy  exposure  to  the  air  it  becomes  brown  and  thick.  It  is  readily  combustible  with  the  aid  of 
a  wick.  It  is  soluble  in  water,  ether,  alcohol,  and  the  oils  (fixed  and  volatile).  It  combines 
with  acids,  and  forms  very  deliquescent  salts;  the  sulphate,  phosphate,  oxalate,  and  tartrate,  are 
crystallizable  ;  the  acetate  is  not.  A  dilute  aqueous  solution  of  nicotina  yields  a  white  flocculent 
precipitate  (double  chloride)  with  a  solution  of  bichloride  of  mercury,  and  a  yellow  granular 
ipitate  with  chloride  of  platinum. 

N    otina  is  an  energetic  poison,  almost  equalling  in  activity  hydrocyanic  acid.3 

1  he  amount   of  nicotina  in   leaf  or  manufactured  tobacco   may  be  estimated  by  Schloesing's 
'   Exhaust    two  drachms  of  tobacco  by  ammoniacal    ether   in  a  continuous  distillatory 
apparatus,  expel    the  ammoniacal  gas  from   the  nicotina  solution   by  boiling,  then  decant,  and 
alter  the  evaporation  of  the  ether,  estimate  the  amount  of  nicotina  in  the  residue  by  the  quan- 
tity of  diluted   sulphuric  acid  of  known  strength  required  to  saturate  it. 

The  following  are  the  amounts  found  in  various  French  and  American  tobaccos: — 
100  Parts  of  Tobacco  dried  at  2120.                                                                           Nicotina. 
Virginia 6.87 

V'"'",'^; 6.09 

Maryland 2  29 

Havana  (cigars  primera),  less  than 2  00 

'■"' 7  96 

Garonne '  73^ 


Nord 


6.58 


vi;'ine ..■.'.■.';.'.'  6:29 

Calais 4  01 


\  Isacc 


Tobacco  in  powder     '.'.'.,  2 


3.21 


'  1:   Davy,  Lemd.  and  Ed.  Phil .  Mag.  vol.  vii.  p.  393. 

Dg  l>v  nicotina  has  recently 
.  June.  If51. 


Pharmatii ,  June,  km . 

4  Ck  .  Vol.  v.  p.  II,  1.-17. 


a  Ru<  liner,  Repert.  Bd.  xxxii. 

occurred  in  Belgium.    See  Orfila,  Repert.  de 
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2.  Acids  of  Tobacco. — Tobacco  is  very  rich  in  malic  acid;  it  also  contains  citric  and 
phorio  acids,  and  according  to  M.  Barral,  a  peculiar  acid  which  he  terms  nicotian 

3.  Concrete  Volatile  Oil  of  Tohacco  (Nicotianin, HermbstSdt ;  Tobacco-camphor, Gmelin) 

Obtained  by  submitting  tobacco  leaves,  with  water,  to  distillation.  Six  pounds  o 
yielded  eleven  grains  of  oil,  which  swims  on  the  surface  of  the  liquor.  This  oil  ia  bo 
the  odour  of  tobacco,  and  a  bitter  taste.  It  is  volatile,  insoluble  in  water  and  the  dilul 
but  soluble  in  ether  and  caustic  potash.  According  to  Landerer,1  fresh  tobacco  li 
nicotianin,  which,  therefore,  would  appear  to  be  developed  by  the  drying  of  the  leave 
the  influence  of  air  and  water.  Nicotianin  excites,  in  the  tongue  and  throat,  a  sensation 
to  that  caused  by  tobacco  smoke.  Hermbstadt  swallowed  a  grain  of  it,  and  experienc 
after,  gi  Idiness,  nausea,  and  inclination  to  vomit.      Applied  to  the  nose  it  causes  sue. 

4.  Ashes  of  Tobacco. — Tobacco  yields  a  very  large  amount  of  ashes,  but   both 
and  quality  of  which   vary  considerably.     The  ashes  obtained  from   the  leaves  (inelu 
ribs)  vary  from  17  to  27  per  cent.2 

5.  Tobacco  Smoke. — The  constituents  of  tobacco  smoke,  according  to  Raab,'  arc  much  rar- 
bonate  of  ammonia,  acetate  of  ammonia,  nicotianin,  empyreumatic  oil,  carbonaceous  matta 
moisture  and  several  gases.     Unverdorben  obtained,4  by  the  dry  distillation  of  tobacco,  w  i 
and  resin.     These  products  consisted   of  a  volitile  oil,  an  oleaginous  acid,  an  empyreumatic  tnii 
(Brandsaure),  resin,  traces  of  a  powder  insoluble  in  potash  and  acids,  a  small  quantity  of  Oi 
base  soluble  in  water  (nicotin  1),fuscin,  red  matter  soluble  in  acids,  and  two  extractive  mattert,  one 
forming  a  soluble,  the  other  an  insoluble  compound  with  lime. 

But,  more  recently,  Zeise5  has  submitted  tobacco  smoke  to  a  careful  analysis,  and  gives  the 
following  as  its  constituents:     A  peculiar  empyreumatic  oil,  butyric  acid,  carbonic 
paraffine,  empyreumatic  resin,  water,  probably  some   acetic  acid,  more  or   less  carbonic  oxi 
carburetled  hydrogen.     To  the  absence  of  creasote  is,  perhaps,  to  be  ascribed  the  lessacrid  quality 
of  tobacco  smoke  than  of  wood  smoke.     Melsens6  has  subsequently  directed  nicotina  io 
smoke. 

The  purified  empyreumatic  oil  of  tobacco  passes  over  colourless,  but  soon  becomes  yellowish, 
and  ultimately  brownish.     Its  sp.  ^rr.  is  0.870.     It  is  soluble  in  alcohol  and  in  ether,  but  nol  In 
water.    Its  composition  is  C"HllO:2. — In  the  impure  state,  Dr.  Morries7  describes  the  oil  a 
rather  less  solid  than  the  empyreumatic  oil  of  foxglove  (see  p.  457) ;  but  it  is  undi 
from  the  latter  by  either  taste  or  smell.     In  this  state  it  probably  contained  some  nicotioB,    It 
has  been  suggested  that  this  oil  is  "  the  juice  of  cursed  hebenon"  alluded  to  by  Shakspear 
also  calls  it  a  " distilment." 

Characteristics. — The  characteristics  of  tobacco  leaves  are  partly  botanical, 
partly  chemical. 

The  botanical  characters  which  apply  to  large  and  perfect  leaves  have  been  before 
stated  (see  ante,  p.  486);  those  used  to  detect  small  fragments  will  be  noticed  under 
the  bead  of  adulterations  (see  infra). 

The  following  are  the  chemical  characters,  as  given  by  Dr.  Ure,9  of  a  filtered 
cold  infusion  of  tobacco,  prepared  by  macerating  100  grs.  of  dried  Virginia  tobacco 
in  1000  grs.  of  distilled  water:  "Infusion  pale  brown;  acid  reaction  with  litmus 
paper;  nitrate  of  barytes,  0;  nitrate  of  silver,  a  faint  opalescence,  but  no  curdy 
precipitate;  oxalate  of  ammonia,  a  faint  cloud  of  calcareous  matter;  water  of  am- 
monia, 0 ;  chloride  of  tin,  a  faint  white  precipitate — hence  no  sulphuretted  hydro- 
gen present;  chloride  of  platinum,  a  copious  white  precipitate,  from  the  ammoniacal 
salt  present;  acetate  of  lead,  an  abundant  whitish  precipitate,  soluble  in  nitric  acid; 
chloride  of  iron  caused  a  green  tint,  and  sulphate  of  copper  an  olive  brown,  both 
resulting  from  the  yellow  of  the  iron,  and  blue  of  the  copper  solutions,  with  the 
brown  of  the  tobacco." 

The  mode  of  determining  the  percentage  quantity  of  nicotina  in  tobacco  has 
been  already  mentioned  (see  ante,  p.  489). 

The  peculiar  odour  of  tobacco  smoke,  as  well  as  the  remarkable  sensation  of 
acridity  which  both  it  and  tobacco  leaf  excite  in  the  throat,  may  sometimes  aid  in 
the  detection  of  tobacco.     (See,  on  this  subject,  Lobelia  inflata.) 

1  Pharm.  Central-Blatt  fur  1835,  S.  890. 

3  Johnston's  Lectures  on  Agricultural  Chemistry,  p.  391,  1847. 

3  Zenker  and  Schenk,  Naturgtsch.  d.  vorzug.  Handelspfl.  Bd.  ii.  S.  75. 

4  PoggendorrT's  Annalen,  viii.  399  '  Annal .  d.  Chemie  u.  Pharm.  vol.  xlvii.  p.  21'-i  •*•• 
6  Ann.  de  ('him  et  de  Physiq.  3me  ser.  t.  ix.  p.  465. 

'  Edinb.  Med.  and  Surg.  Journ.  vol.  xxxix   p.  379.  8  Hamlet,  Act  i.  Scenea. 

3  Supplement  to  his  Dictionary,  p.  251. 


Virginian  Tobacco  : — Adulteration.  491 

Anri;n:itATioN. — From  the  evidence  laid  before  a  committee  of  the  House  of 
Commons  in  1844,  it  appears  that  adulteration  of  tobacco  has  been  (and  probably 
still  is)  very  general,  and  has  varied  from  5  to  40  per  cent.;  in  some  cases  being 
carried  us  fur  as  100  per  cent,  of  the  tobacco. 

The  substances  used  for  adulterating  are  numerous  and  various.  Water  being 
-■try,  in  the  manufacture  of  tobacco,  and  being  allowed  by  law,  can  scarcely 
be  called  an  adulterating  ingredient,  though  it  serves  to  increase  the  weight  of  the 
tobacco.  In  the  preparation  of  Shag  tobacco,  about  12  per  cent,  of  water  is  used 
in  this  country.1  Saccharine  matter  (sugar,  molasses,  honey,  &c),  which  is  the 
principal  adulterating  ingredient,  is  said  to  be  used  both  for  sophistication  and  for 
rendering  the  tobacco  more  agreeable.  Vegetable  leaves  (as  of  rhubarb  and  beech), 
mottes,  bran,  malt-combs  (sprout  of  the  malt),  beetroot  dregs,  liquorice,  terra  ja- 
ponica,  rosin,  taltt  (nitre,  common  salt,  and  sal  ammoniac),  yellow  ochre,  fuller's 
earth,  and  sand,  are  stated  (see  the  Tobacco  Report)  to  have  been  employed  as 
adulterating  agents. 

The  detection  of  adulteration  is  in  some  cases  easy,  in  others  difficult,  if  not  im- 
possible.2 Two  methods  of  analysis  have  been  resorted  to;  one  mechanical,  the 
other  chemical.3 

The  presence  of  foreign  bodies  may  sometimes  be  detected  by  the  naked  eye,  at 
other  times  the  use  of  a  magnifying-glass  or  microscope  is  necessary  to  detect  them. 
Tobacco  leaves  present  several  remarkable  (though  not  peculiar)  characters  which 
lend  important  aid  in  detecting  adulterations:  these  are — 1st,  the  horseshoe  or 
ntic  mark  seen  on  a  transverse  section  of  the  leaf-stalk;4  2dly,  the  glandular 
character  of  the  hairs;5  3dly,  the  size  and  shape  of  the  meshes  or  reticulations  of 
the  epidermis;8  4thly,  the  size  shape,  and  number,  in  a  given  space,  of  stomata. 

The  chemical  characters  or  tests  on  which  reliance  has  been  placed  in  detecting 
adulterations  are  chiefly  the  following:  1st,  the  relative  proportions  of  matters 
soluble  and  insoluble  in  water.  The  substances  insoluble  in  water  are  called  by  the 
excise  officers  "  ligneous  matters,"  and  for  Virginia,  Missouri,  and  Kentucky  tobacco 
amount  to  from  45  to  55  per  cent.  Porto  llico  tobacco,  however,  yields  70  per 
cent,  of  ligneous  matters.  The  matters  soluble  in  water  are  termed  "extractive," 
and,  of  course,  make  up  the  difference.  It  is  obvious,  however,  that  no  reliance 
can  be  placed  on  this  test  (on  account  of  the  great  variations  in  the  proportions  of 
the  two  constituents)  unless  a  portion  of  the  pure  leaf,  from  which  the  suspected 
manufactured  tobacco  was  made,  can  be  obtained  for  comparison.7  2dly,  genuine 
o  mixed  with  yeast  and  water,  and  submitted  to  a  proper  temperature,  does 
not  undergo  the  vinous  fermentation;  but  tobacco  which  has  been  adulterated  with 
saccharine  matter  undergoes  this  kind  of  fermentation  and  yields  alcohol  (see  ante, 
p.    L60)."     Troinmer's  test  is  employed  to  distinguish  grape  sugar  and  molasses 

1  On  the  continent,  tobacco  is  more  coarsely  cut,  and,  therefore,  less  water  is  required  in  its  manufac- 

g  Dr.  1're,  in  his  evidence  (Quest.  8849),  states  that  he  is  quite  sure  that  he  "  could  so  adulterate  tobacco 
as  in  elude  every  chemical  and  microscopical  examination.'' 
1  Mr,  R  icbard  Phillips,  Professor  Graham,  and  Mr.  George  Phillips,  employed  mechanical  moans  chiefly 
analysis  of  various  samples  (some  adulterated,  others  unadulterated)  of  tobacco  submitted  to  their 
examination  by  the  Parliamentary  Committee  (Quest.  7511 — 12). 

4  The  hois,  ntic  mark  seen  in  the  centre  of  the  leaf-stalk  of  tobacco  is  the  mass  of  woody 

fibres  and  vessels  winch  eventually  make  the  veins  of  the  leaf.     This  character,  though  much  relied  on  by 

peculiar   to  tobacco— being  found  in  stramonium,  belladonna,  and  some  other 

1 1  is,  however,  absent  in  rhubarb  leaves. 

'  The  hairaof  tobacco  leaves  arc  tipped  by  a  small  spherical  or  ellipsoidal  gland.   In  rhubarb  and  potato 

the  hairs  are  lymphatic,  not  glandular. 
•  In  tobacco,  the  meshes  seen  on  the  epidermis  are  bounded  by  sinuous  lines. 
It    i  re  (Q  clares  thai  the  amount  of  residuum  or  ligneous  matter  is  as  variable  from  the 

from  adulterated  specimens  famished  him  by  the  Parliamentary  Committee;  and  he, 
ibis  test  us  good  for  nothing. 

the  fermentation  test  that  it  might  be  rendered  nugatory  by  adding  to  the  tobacco 

hicb  are  known  to  prevent  fermentation  in  suy.-ir    see  ante,  p.  81,  footnote  8).     Thus  it  has 

Dg  known  i„  Burgundy  that  a  little  red  precipitate  of  mercury,  when  added  to  must  (juice  of  the 

rmentation.     H  ment  to  hit  Dictionary,  p.  2,33),  that  it  would 

leriments  made  by  Professor  Graham  and  .Messrs.  Phillips,  that  infusions  of  tobacco  with- 

ir,  when   mixed  With   brisk   yeast,  and   placed  for  forty  hours  in  a  temperature  of  about  SCP  F., 

of  decomposition,  attended  with  a  diminution  of  their  specific  gravity:  or,  hi 

the  language  of  the  Excise,  they  suffer  attenuation. 
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from  cane  sugar  (see  ante,  p.  150).     3dly,  treating  the  samples  with  alcohol  and 
examining  the  alcoholic  solution  and  the  parts  insoluble  in  alcohol.     4thly,  incine- 
rating the  suspected  sample,  and  determining  the  amount  and  nature  of  the  asbee 
According  to  Mr.  Johnston,1  the  percentage  of  ash  left  by  the  dry  tobnn 
varies  from  19  to  27  per  cent,  of  its  whole  weight ;  Pelouze  and  Fremy,8  on  the 
other  hand,  state  that  for  leaves  and  ribs  dried  at  212°  it  varies  from  17  to  24  per 
cent.,  and  for  stalks  from  6  to  16  per  cent.    The  nature  and  solubility  of  the 
and  the  proportion  of  silica  in  them,  are  subject  to  great  variation;'     fithly  the 
determination  of  the  amount  of  nitrogen;  but  Dr.  Ure,4  who  suggested  this  line  of 
research,  has  satisfied  himself  that  this  method  can  serve  no  good  purpose,    (jthly 
special  tests  are  required  for  the  detection  of  particular  substances  suspected  to  be 
present.     Thus  for  terra  japonica  the  tests  employed  are  the  gaits  of  iron  and  gela- 
tine, by  which  the  presence  of  astringent  matter  is  indicated. 

Physiological  Effects,  o.  On  Animals  generally. — In  the  carnivora,  tobacco 
causes  nausea,  vomiting,  sometimes  purging,  universal  trembling,  staggering,  con- 
vulsive movements,  and  stupor.  Five  drachms  and  a  half  of  rappee  inh 
into  the  stomach  of  a  dog,  and  secured  by  a  ligature  on  the  oesophagus,  caused 
death  in  nine  hours.  In  another  experiment,  two  drachms  applied  to  a  wound 
killed  the  animal  in  an  hour.5  Sir  13.  Brodie0  found  that  the  infusion  of  tobacco, 
thrown  into  the  rectum,  paralyzed  the  heart,  and  caused  death  in  a  few  minutes. 
But  if  the  head  of  the  animal  be  previously  removed,  and  artificial  respiration  kept 
up,  the  heart  remains  unaffected  ;  proving  that  tobacco  disorders  this  organ  through 
the  medium  of  the  nervous  system  only.  In  the  herbivora,  the  effects  of  tobacco, 
as  of  other  vegetable  poisons,  are  much  less  marked;  vomiting  does  not  occur. 
Schubarth7  gave  four  ounces  of  the  leaves  to  a  horse,  at  three  times  within  two 
hours.  The  pulse  became  irregular,  then  slower,  afterwards  quicker;  respiration 
and  the  pupils  were  scarcely  affected.  For  two  days  the  stools  and  urine  were  more 
frequent.  Moiroud8  observed  no  remarkable  effect  from  the  exhibition  of  a  decoc- 
tion of  four  ounces  of  tobacco  to  a  horse. 

It  is  remarkable  that  the  empyreumatic  oil  of  tobacco  does  not  possess  the  same 
power  of  paralyzing  the  heart.  Applied  to  the  tongue  of  a  cat,  one  drop  i 
convulsions,  and  in  two  minutes  death ;  on  opening  the  body,  the  heart  was  beating 
regularly  and  with  force.9  Its  operation,  therefore,  is  analogous  to  that  of  hydro- 
cyanic acid.  Dr.  Morries10  says  it  has  less  tendency  to  induce  convulsions  than  the 
empyreumatic  oils  of  foxglove,  henbane,  or  the  thornapple. 

j3.  On  Man. — In  small  doses,  tobacco  causes  a  sensation  of  heat  in  the  throat, 
and  sometimes  a  feeling  of  warmth  at  the  stomach ;  these  effects,  however,  ai 
obvious  when  the  remedy  is  taken  in  a  liquid  form,  and  largely  diluted.  By  repe- 
tition it  usually  operates  as  a  diuretic,  and  less  frequently  as  a  laxative.  Accom- 
panying these  effects  are  oftentimes  nausea  and  a  peculiar  feeling  usually  described 
as  giddiness,  but  which  scarcely  accords  with  the  ordinary  acceptation  of  this  term. 
As  dropsical  swellings  sometimes  disappear  under  the  use  of  these  doses,  it  has  been 
inferred  that  the  remedy  promotes  the  operation  of  the  absorbents.  In  larger  dotaf 
it  provokes  nausea,  vomiting,  and  purging.  Though  it  seldom  gives  rise  to  abdo- 
minal pain,  it  produces  a  most  distressing  sensation  of  sinking  at  the  pit  of  the 
stomach.  It  occasionally  acts  as  an  anodyne,  or  more  rarely  promotes  sleep.  But 
its  most  remarkable  effects  are  languor,  feebleness,  relaxation  of  muscles,  trembling 
of  the  limbs,  great  anxiety,  and  tendency  to  faint.  Vision  is  frequently  enfeebled, 
the  ideas  confused,  the  pulse  small  and  weak,  the  respiration  somewhat  laborious, 
the  surface  cold  and  clammy,  or  bathed  in  a  cold  sweat,  and,  in  extreme  cases, 

'  Lectures  on  Agricultural  Chemistry,  p.  391,  1847. 

a  Cours  de  Chimie  Gtntrale,  t.  iii.  p.  23-2,  1S.30.  . 

3  Will  and  Fresenius,  Mem.  of  the  Chemical  Society,  vol.  ii.  p.  191;   and  Beauchef,  in  Pelouze  ana 
Fremy,  op.  supra  cit.  pp.  233  and  234 
*  Tobacco  Report,  p.  460;  and  Supplement  to  his  Dictionary,  p.  250,  1844. 
5  Orfila,  Tox.  Gen.  6  Phil.  Trans,  for  1811,  p.  178. 

'  Wibmer,  Wirk.  d.  Arzneim.  u.  Gift.  Bd.  iii.  S.  336.  8  Pharm.  Vtt.  p.  364. 
8  Brodie,  op.  cit.  i0  Ed.  Med.  and  Surg.  Journ.vo\.  xxxix.  p- >*»• 
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convulsive  movements  are  observed.  In  excessive  doses,  the  effects  are  of  the  same 
kind,  hut  more  violent  in  degree.  The  more  prominent  symptoms  are  nausea, 
vomiting,  and  in  some  cases  purging,  extreme  weakness  and  relaxation  of  the  mus- 
cles, depression  of  the  vascular  system  (manifested  by  feeble  pulse,  pale  face,  cold 
,  and  tendency  to  faint),  convulsive  movements,  followed  by  paralysis  and  a 
kind  of  torpor,  terminating  in  death. 

Taken  in  the  form  of  snvff,  its  principal  effect  is  topical.  It  causes  increased 
secretion  of  nasal  mucus,  and,  in  those  unaccustomed  to  its  use,  sneezing.  Getting 
into  the  throat  it  produces  a  feeling  of  acridity,  and  sometimes  nausea.  From  some 
kinds  of  rappee  I  have  experienced  giddiness  and  great  prostration  of  strength. 
Lanzoni1  states  that  an  individual  fell  into  a  state  of  somnolency,  and  died  lethargic 
on  the  twelfth  day,  in  consequence  of  taking  too  much  snuff.  Reasonable  doubt, 
however,  may  be  entertained,  I  think,  whether  these  accidents  really  arose  from 
snuff.  The  habitual  use  of  this  substance  blunts  the  sense  of  smell  and  alters  the 
tone  of  voice  ;  but  I  am  unacquainted  with  any  other  well-ascertained  effects,  though 
Cullen2  ascribes  loss  of  appetite  and  dyspepsia  to  it ;  and  Dr.  Prout3  observes,  that 
"  the  severe  and  peculiar  dyspeptic  symptoms  sometimes  produced  by  inveterate  snuff- 
taking  are  well  known;  and  I  have  more  than  once  seen  such  cases  terminate  fatally 
with  malignant  diseases  of  the  stomach  and  liver."  I  have  known  several  invete- 
rate snuff-takers  who,  after  many  years'  use  of  this  substance,  have  discontinued  it 
with  impunity ;  but  Dr.  Cullen  thinks,  that  when  the  discharge  of  mucus  is  con- 
siderable, the  ceasing  or  suppression  of  it,  by  abstaining  from  snuff,  is  ready  to 
occasiou  the  very  disorders  of  headache,  toothache,  and  ophthalmia,  which  it  had 
formerly  relieved.  There  do  not  appear  to  be  any  good  grounds  for  the  supposed 
baneful  effects  of  the  manufacture  of  snuff  on  the  workmen.4  Sir  W.  Temple5  re- 
commends the  introduction  of  a  tobacco  leaf  into  the  nostrils  for  the  relief  of  affec- 
tions of  the  eyes  and  head. 

The  sin>>/,-iii</  of  tobacco  by  those  unaccustomed  to  it,  gives  rise  to  all  the  before- 
described  effects  of  large  and  excessive  doses.  A  very  interesting  case,  which  had 
almost  terminated  fatally,  is  related  by  Dr.  Marshall  Hall.6  It  was  that  of  a  young 
man,  who,  for  his  first  essay,  smoked  two  pipes.  Gmelin7  mentions  two  cases  of  death 
from  smoking,  in  the  one  of  seventeen,  in  the  other  of  eighteen  pipes  at  a  sitting. 

In  habitual  smokers,  the  practice,  when  employed  moderately,  provokes  thirst, 
increases  the  secretion  of  saliva  and  buccal  mucus,  and  produces  a  remarkable  sooth- 
ing and  tranquillizing  effect  on  the  mind,  which  has  made  it  so  much  admired  and 
adopted  by  all  classes  of  society,  and  by  all  nations  civilized  and  barbarous.  I  am 
not  acquainted  with  any  well-ascertained  ill  effects  resulting  from  the  habitual  prac- 
tice of  smoking.  A  similar  observation  is  made  by  Dr.  Christison.8  Yet  Dr.  Prout 
says  it  "  disorders  the  assimilating  functions  in  general,  but  particularly,  as  I  believe, 
tlie  assimilation  of  the  saccharine  principle.  I  have  never,  indeed,  been  able  to 
trace  the  development  of  oxalic  acid  to  the  use  of  tobacco;  but  that  some  analogous 
and  equally  poisonous  principle  (probably  of  an  acid  nature)  is  generated  in  certain 
individuals  by  its  abuse,  is  evident  from  their  cachectic  looks,  and  from  the  dark, 
and  often  greenish-yellow  tint  of  their  blood.""  There  do  not  appear  to  be  any  good 
grounds  for  supposing  that  smoking  is  a  prophylactic  against  contagious  and  epi- 
demic diseases — an  opinion  at  one  time  entertained. 

The  practice  of  chewing  tobacco  is  principally  confined  to  sailors,  and  is  less  fre- 
quently submitted  to  our  observation;  so  that  we  are  not  so  competent  to  speak  of 
its  effects,  which,  probably,  are  similar  to  those  caused  by  smoking 

Tht  application  <>/  tobacco  to  abraded  surfaces  is  a  very  dangerous  practice  and 
bai  in  some  instances  been  attended  with  violent  or  even  fatal  results.     Mr.  Wes- 


taunt  of  Stomach  and  Urinary  Diseases,  p.  25   Lond    1810  "'   ' 
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ton1  has  related  a  case  in  •which  the  expressed  juice  of  tobacco  was  applied  to  the 
head  of  a  boy,  aged  eight  years,  for  the  cure  of  tinea  capitis.  Death  took  plug 
three  hours  and  a  half  after  the  application. 

In  the  form  of  clyster,  tobacco  has  frequently  proved  fatal,  sometimes  from  the 
use  of  inordinate  doses  by  ignorant  persons,2  and  occasionally  in  the  hands  of  the 
well-informed  practitioner.  Desault3  has  witnessed  the  smoke  prove  fatal.  Sir  A 
Cooper4  has  seen  two  drachms,  and  even  one  drachm,  destroy  life.  In  a  case  i 
by  Sir  Charles  Bell5  death  probably  occurred  from  the  same  cause.  Dr.  Copland" 
saw  half  a  drachm  in  infusion  prove  fatal. 

The  operation  of  tobacco  resembles  that  of  Lobelia  injiata  (see  Lobeu  v 
With   foxglove,  tobacco  agrees  in  several  circumstances,  especially  in  that 
feebling  the  action  of  the  vascular  system,  though  its  power  in  this  respect  is  in- 
ferior to  that  of  foxglove.     In  its  capability  of  causing  relaxation  and  depre- 
the  muscular  system,  and  trembling,  tobacco  surpasses  foxglove;  as  it  does,  also,  in 
its  power  of  promoting  the  secretions.     From  belladonna,  stramonium,  and 
cyamus,  it  is  distinguished  by  causing  contraction  of  the  pupil,  both  when  applied 
to  the  eye  and  when  taken  internally  in  poisonous  doses;  and  also  by  the  al 
of  delirium  and  of  any  affection  of  the  parts  about  the  throat.     Vogt7  and  Sunde- 
lin8  have  considered  the  effects  of  tobacco  as  closely  allied  to  those  of  aconite;  but 
to  me  the  resemblance  is  less  obvious  (see  Banunculace^e).     The  power  poa 
by  the  last-mentioned  substance  of  paralyzing  the  sentient  nerves  sufficiently  dis- 
tinguishes it  from  tobacco. 

Uses. — The  principal  remedial  value  of  tobacco  consists  in  its  power  of  relaxing 
muscular  fibres,  whereby  it  becomes  a  valuable  antispasmodic.  As  a  purgative,  but 
especially  as  an  antispasmodic  and  purgative  conjoined,  it  is  exceedingly  serviceable 
in  alvinc  obstructions.  As  a  sedative  to  the  vascular  system  it  has  not  been  much 
used.  I  tried  it  somewhat  extensively  a  few  years  since,  as  a  substitute  for  blood- 
letting, in  inflammatory  affections;  but,  while  it  produced  such  distressing  nausea 
and  depression  that  it  was  with  difficulty  I  could  induce  patients  to  persevere  in  its 
use,  I  did  not  find  its  antiphlogistic  powers  at  all  proportionate,  and  eventually  1 
discontinued  its  employment.  As  an  anodyne,  diuretic,  or  emetic,  it  is  much  in- 
ferior to  many  other  articles  of  the  Materia  Medica. 

1.  In  colic,  ileus  (volvulus),  strangulated  hernia,  and  constipation. — The 
efficacy  of  tobacco  in  these  diseases  depends  principally  on  its  power  of  relaxing 
muscular  fibres  and  on  its  purgative  properties.  These  effects  are  usually  accom- 
panied by  nausea  and  giddiness.  The  remedy  is  applied  in  the  form  of  clyster, 
consisting  either  of  the  infusion  or  of  the  smoke.  The  latter  was  at  one  time  sup- 
posed to  be  more  efficacious.  Heberden"  says  it  causes  less  giddiness  than  the  in- 
fusion. It  probably  extends  farther  up  the  intestines  than  the  liquid  enema,  and, 
therefore,  acts  on  a  larger  surface.  But  the  difficulties  and  inconvenience  of  applying 
it,  and  the  uncertainty  of  its  effects,  have  led,  for  the  most  part,  to  the  discontinu- 
ance of  its  use.  In  ileus,  the  tobacco  clyster  has  been  recommended  by  Sydenham," 
by  Heberden,"  by  Abercrombie,12  and  by  several  other  distinguished  authorities. 
The  earlier  it  is  resorted  to,  the  more  successful  is  it  likely  to  prove.  Indeed,  when 
employed  in  the  last  stage  of  the  disease,  it  sometimes  hastens  the  fatal  termination 
by  exhausting  the  already  depressed  vital  powers.  As  it  is  occasionally  necessary 
to  repeat  the  injection,  it  is  of  importance  to  begin  cautiously.  Dr.  Abercrombie 
uses  only  fifteen  grains  of  tobacco  infused  in  six  ounces  of  boiling  water  for  ten 
minutes,  and  he  repeats  this  in  an  hour  if  no  effect  have  been  produced.  I  have 
generally  employed  a  scruple,  and  have  not  experienced  any  dangerous  effects  from 

1  Med.  and  Phys.  Journ.  vol.  xiv.  p.  305.  J  Cliristison,  op.  tit. 

2  CEuires  Chir.  t.  ii.  p.  344.  *  Anatomy  and  Treatment  of  Hernia,  p.  24- 

5  Surgical  Observations,  part  ii.  p.  189.  e  Diet,  of  Pract.  Med.  art.  Colic,  vol.  i-  p.  3*1- 

1  Pkarmnkodyn.  8  Handb.  d.  spec.  Heilmitlell. 

9  Comment,  on  the  Hist,  and  Cure  of  Diseases,  3d  edit.  p.  270,  1806. 

10  Whole  Works,  4th  edit,  by  Peechey,  p.  428. 

11  Op.  cit.  1J  On  Diseases  of  the  Abdominal  Viscera. 
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its  application ;  and  it  is  possible  that,  in  persons  long  accustomed  to  the  use  of 
tobacco,  a  somewhat  larger  dose  might  be  required;  but  I  have  never  met  with  any 
Id  which  a  scruple  did  not  produce  the  full  effect  on  the  system  that  was 
1.  In  strangulated  hernia,  the  tobacco  clyster  has  frequently  effected  the 
return  of  the  protruded  parts  when  the  operation  appeared  almost  inevitable;  and 
every  surgical  writer  speaks  in  the  highest  terms  of  its  use.  A  tense  hernial  tumour 
eometimea  becomes  soft  and  relaxed  by  the  diminished  force  of  circulation  produced 
by  tobacco.  Notwithstanding  these  facts,  this  remedy  is  much  less  resorted  to  than 
formerly.  Three  circumstances  have,  I  suspect,  led  to  the  infrequency  of  its  use — 
first,  the  dangerous,  if  not  fatal,  consequences  which  have  sometimes  resulted  from 
its  employment;  secondly,  the  frequency  of  its  failure,  and  the  consequent  loss  of 
time,  by  which  the  chance  of  recovery  is  diminished;  thirdly,  the  operation  for 
hernia  being  much  less  dreaded  now  than  formerly,  for  experience  has  fully  proved 
that  death  rarely  (Mr.  Pott  says  only  once  in  fifty  times)  results  from  it.  In  colic 
from  lead,  and  in  obstinate  constipation  from  spasmodic  constriction,  the  tobacco 
clyster  has  sometimes  proved  most  beneficial.  Of  the  application,  in  lead  colic,  of 
compresses  soaked  in  a  strong  decoction  of  tobacco,  to  the  abdomen,  as  recommended 
by  Dr.  Graves,1  I  have  no  experience.  The  practice  is,  of  course,  calculated  to  be 
beneficial,  but  is  less  certain  and  speedy  in  its  effect  than  tobacco  clysters. 

2.  In  ischuria  a  ml  dysuria. — When  retention  of  urine  arises  from  spasm  of 
the  neck  of  the  bladder,  or  from  spasmodic  stricture,  tobacco,  by  its  powerfully  re- 
laxing properties,  is  an  agent  well  calculated  to  give  relief.  Mr.  Earle2  has  pub- 
lished several  cases  illustrative  of  its  efficacy.  In  dysury,  also,  tobacco  proves 
serviceable ;  it  abates  pain,  relaxes  the  urinary  passages,  promotes  the  secretion  of 
urine,  and,  by  diminishing  the  sensibility  of  the  parts,  facilitates  the  expulsion  of 
calcareous  matter/1 

'■>.  Tetanus, — The  relaxing  influence  over  the  muscular  system  possessed  by 
CO,  suggested  the  employment  of  this  remedy  in  tetanus.  Its  effects  have 
been,  like  those  of  most  other  medicines  in  this  disease,  unequal.  Sir  J.  Macgri- 
goi '  saya,  that  in  the  advanced  stage  of  the  malady  the  tobacco  clyster  had  no  effect. 
Mr.  Earle5,  however,  thought  it  afforded  temporary  alleviation  in  a  case  in  which 
he  tried  it.  Since  then,  several  cases  have  been  successfully  treated  by  tobacco. 
Dr.  O'Beirne"  obtained  most  marked  relief  by  its  use.  He  employed  it  in  the  form 
of  clyster  (containing  a  scruple  of  tobacco),  which  was  repeated  once  or  thrice  or 
oftener  daily  during  eighteen  days;  and  it  was  observed  that  if  by  design  or  acci- 
dent the  remedy  was  discontinued,  the  spasms  recurred  with  force.  Mr.  Anderson7 
employed  a  decoction  of  the  fresh  leaves  in  the  form  of  enema,  and  both  with  good 
effect.  Mr.  Curling  has  collected  accounts  of  nineteen  cases  (including  those  of 
Earle,  O'Beirne,  and  Anderson,  above  referred  to)  treated  by  tobacco  ;&of  these 
nine  recovered;  and  in  seven  of  the  fatal  cases  the  remedy  had  not  a  fair  trial- 
while  in  the  eighth,  organic  disease  of  the  brain  was  found.  Mr.  Curling  observes' 
thai  "  more  has  now  been  advanced  in  proof  of  the  efficacy  of  tobacco  than  can  be 
adduced  in  favour  of  any  other  remedy  yet  resorted  to.  I  have  not,"  he  adds 
"  succeeded  in  finding  a  single  case  in  which,  being  fully  and  fairly  tried  before  the 
constitution  had  given  way,  it  has  been  known  to  fail." 

I  Other  spasmodic  diseases. — The  success  attending  the  use  of  tobacco  in 
tetanus  has  led  to  its  employment  in  hydrophobia,  but  hitherto  without  avail.  In 
of  periodical  epilepsy,  Dr.  Currie10  prevented  the  return  of  the  disease  by  the 
application  of  a  tobacco  cataplasm  to  the  scrobiculus  cordis  half  an  hour  before  the 
expected  paroxysm.  In  a  very  bad  ease  of  spasm  of  the  rima  glottidis,  which  re- 
BUted  powerful  depiction  by  the  lancet,  Dr.  Wood"  applied  with  success  a  tobacco 


1  Dublin  Hospital  Reports, vol,  iv.  i  tg*A   ri,;r  T~n*.«  „„i  .•       0-> 

I    Rep.  If  tk»*  Effects  of  Tobacco,  1795.  ***-Chtr.  Trans,  vol.  vi.  p.  82. 
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cataplasm  to  the  throat.  In  spasmodic  asthma,  tobacco,  either  smoked  or  taken 
internally,  in  nauseating  doses,  has  been  found  occasionally  to  give  relief.  My  own 
observation  is  unfavourable  to  the  use  of  tobacco  smoke,  which  I  have  repeatedly 
found  to  bring  on  convulsive  cough  and  spasmodic  difficulty  of  breathing  in  persons 
afflicted  with  chronic  catarrh.  Dr.  Sigmond1  says  the  tincture  of  tobacco  has  been 
sold  and  used  to  a  great  extent  under  the  name  of  tincture  of  lobelia,  and  that  if 
proved  successful  in  spasmodic  asthma.  In  rigidity  of  the  os  uteri}  a  tobacco  clyster 
failed  to  produce  relaxation,  while  it  caused  alarming  constitutional  symptoms.8 

5.  In  dropsy. — Tobacco  was  recommended  as  a  diuretic  in  dropsy  by  Dr.  Fow- 
ler,3 who  published  a  number  of  cases  of  anasarca  and  ascites  which  had  been 
relieved  by  it.4  Whatever  benefit  may  have  been  obtained,  in  these  cases,  by  the 
use  of  tobacco,  should  be  ascribed,  I  suspect,  rather  to  the  sedative  powers  of  this 
agent  than  to  its  influence  over  the  kidneys.  In  small  doses  it  is  an  uncertain 
diuretic,  and  in  larger  doses  it  causes  such  distressing  nausea  and  depression  that 
practitioners  have  long  since  ceased  to  use  it  in  dropsical  cases.  The  ashes  of  the 
tobacco  plant  have  also  been  used  in  dropsy.5 

6.  As  a  topical  remedy. — Dr.  Vetch6  recommends  the  infusion,  as  an  anodyne 
and  sedative  topical  application,  in  gouty  and  rheumatic  inflammation  of  the  joints, 
testicle,  and  sclerotic  coat  of  the  eye,  and  in  erysipelatous  inflammation.  Bcrgius7 
recommends  a  fomentation  of  tobacco  leaves  in  phymosis  and  paraphymosis.  An 
infusion  or  ointment  of  tobacco  has  been  used  in  porrigo  and  other  skin  diseases, 
as  well-  as  in  some  obstinate  ulcers.  The  smoke,  applied  to  the  hair,  is  a  popular 
means  of  destroying  pediculi,  and  has  been  used,  in  the  form  of  clyster,  to  destroy 
ascarides.  Dr.  Sigmond8  says  tobacco  promotes  the  growth  of  the  hair.  Tooth- 
ache has  been  relieved  by  tobacco  smoke. 

In  addition  to  the  preceding,  there  are  various  other  diseases  against  which 
tobacco  has  been  employed.  Thus  in  soporose  affections  and  asphyxia,  tobacco 
clysters  have  been  employed,  but  they  are  more  likely  to  do  harm  than  good. 
Tobacco  has  also  been  used  as  an  anthelmintic. 

Administration. — Tobacco  is  rarely  administered  in  substance.  Five  or  six 
grains  of  snuff  have  been  taken  as  an  emetic,  and  are  said  to  have  operated  as 
effectually  as  two  grains  of  emetic  tartar.  For  internal  administration  the  wine  of 
tobacco  is  generally  employed.  Dr.  Fowler  used  an  infusion  (prepared  wit,h  an 
ounce  of  Virginian  tobacco  to  a  pound  of  boiling  water),  which  he  gave  in  doses  of 
from  sixty  to  a  hundred  drops.  The  best  time  for  administering  it  he  found  to  be 
two  hours  before  dinner,  and  at  bedtime.  The  usual  tobacco  enema  is  the  infusion 
prepared  according  to  the  Pharmacopoeia.  The  tobacco  smoke  clyster  [clyster  efumo 
(abaci)  is  applied  by  means  of  a  proper  apparatus,  formerly  kept  by  the  instrument- 
makers.  Various  extemporaneous  methods  of  employing  it  have  been  devised.8 
For  external  use  tobacco  is  used  in  the  form  of  cataplasm  (made  of  the  leaves  and 
water  and  vinegar),  infusion  (the  tobacco  water  of  the  shops),  smoke,  and  ointment: 
all  these,  however,  require  great  caution  in  their  use,  especially  when  applied  to 
abraded  surfaces. 

Antidotes. — If  the  poison  have  been  swallowed,  let  the  contents  of  the  stomach 
be  withdrawn  as  speedily  as  possible.  No  chemical  antidote  has  as  yet  been  demon- 
strated ;  but  the  vegetable  astringents  (infusion  of  nutgalls,  green  tea,  &c.)  deserve 
examination.  As  anti-narcotics,  the  vegetable  acids  and  coffee  may  be  administered. 
The  other  parts  of  the  treatment  must  be  adapted  to  circumstances.  When  the 
depression  of  the  vascular  system  is  extreme,  ammonia  and  brandy  maybe  adminis- 
tered with  good  effect,  and  frictions  employed ;  even  acupuncture  of  the  heart  (!) 
has  been  suggested.10     Artificial  respiration  should  not  be  omitted  when  other  means 

1  Lancet  for  1836—7,  vol.  ii.  p.  253— 4. 

2  Dr.Dewees,  Comp.  Syst.  of  Midwif.  p.  378, 1805.  *  Op.  supra  cit. 
4  See  also  Gamett,  in  Duncan's  Med.  Comment,  for  1797,  Dec.  11,  vol.  vi. 

'  Garden,  in  Duncan's  Med.  Comment.  Dec.  1.  vol.  iii.  ,;  Med.-Chir   Trans,  vol.  xvi.  p.  396. 

1  Mat.  Med.  i.  m.  6  Lancet,  vol.  ii.  p.  249,  l^ifi— 7. 

3  Murray,  App.  Med.  t.  i.  10  Stephenson  and  Churchill,  Med.  Bot. 
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have  failed.     If  apoplectic  symptoms  present  themselves,  bloodletting  may,  perhaps, 
he  requisite,  as  in  the  case  related  by  Dr.  M.  Hall. 

1.  ENEMA  TABACI,  L.  E.  D.;  Infwsum  Talaci{V.  S.];  Tobacco  Clyster.— (To- 
bacco 9j  [grs.  xv  to  3ss,  E.'];  Boiling  Water  Oss  [f'3viij,  E.  D.~\.  Macerate 
for  an  hour  [half  an  hour,  E.~\,  and  strain.) — The  want  of  uniformity  in  the  for- 
mula; of  the  British  Colleges  is  greatly  to  be  regretted;  and  I  cannot  but  think 
that  the  latitude  permitted  by  the  Edinburgh  College,  in  the  quantity  of  tobacco 
employed,  is  highly  objectionable,  and  calculated  to  lead  to  serious  errors  in  dis- 
pensing. The  tobacco  clyster  is  used,  as  I  have  already  stated,  in  ileus  (volvulus), 
strangulated  hernia,  obstinate  constipation,  retention  of  urine,  &c.  It  is  not  to  be 
forgotten  that  two  drachms,  one  drachm,  and  even  half  a  drachm  of  tobacco  infused 
in  water,  have  proved  fatal,  as  I  have  before  mentioned.  The  cautious  practitioner, 
therefore,  will  not  use  more  than  15  or  20  grains. 

[The  U.  S.  Pharm.  directs  Tobacco  3i ;  Boiling  Water  Oj.  Macerate  for  an 
hour  in  a  covered  vessel,  and  strain.  This  is  intended  to  be  used  cautiously,  only 
portions  being  administered  at  a  time,  in  accordance  with  the  above  statements.] 

I  MUM  TABACI,  E.  [U.  8.};  Wine  of  Tobacco.— (Tobacco  giijss;  Sherry  Oij. 
Digest  for  seven  days,  strain,  express  strongly  the  residuum,  and  filter  the  liquors.) 
[The  U.  S.  Pharm.  directs  Tobacco  ^j ;  Wine  Oj.  Digest  for  fourteen  days  and 
filter.] — Sedative  and  diuretic.  Employed  in  dropsy,  dysury,  &c.  Rarely  used. 
Dose  from  n\,x  to  n\l. 

I.  UNGUENTUM  TABACI,  Ph.  United  States  j  Ointment  of  Tobacco.— (Fresh  To- 
bacco, cut  in  pieces,  3j ;  Lard  tbj.  Boil  the  tobacco  in  the  lard,  over  a  gentle 
fire,  until  it  becomes  friable;  then  strain  through  linen.) — Employed  as  an  appli- 
cation to  irritable  ulcers  and  skin  diseases,  especially  tinea  capitis ;  but  its  use  re- 
quires great  caution. 

An  ointment,  prepared  with  twenty  drops  of  the  empyreumatic  oil  of  tobacco 
and  an  ounce  of  simple  ointment,  has  been  applied  with  advantage,  by  American 
practitioners,  to  indolent  tumours  and  ulcers ;  but  like  all  other  preparations  of 
tobacco,  when  employed  externally,  must  be  used  with  great  caution.1 

175.  SOLANUM  TUBEROSUM,  Zmn.-COMMON  POTATO. 

Sex.  Syst.  Pentandria,  Monogynia. 
(Ilerba;    Tuber.) 

History. — Pedro  de  Cieca,  in  his  Chronica  del  Peru,  published  at  Seville,  in 
1553,  is  the  first  writer  who  mentions  potatoes.  They  probably  first  came  into 
Europe  from  the  neighbourhood  of  Quito  to  Spain.  In  1586,  they  were  brought  to 
England  from  Virginia  by  the  colonists  sent  out  by  Sir  Walter  Baleigh,  in  1584. 

Botany.  Gen.  Char. —  Calyx  5 — 10-cleft.  Corolla  hypogynous,  rotate  or  rarely 
campanulate;  tube  short ;  limb  plaited,  5 — 10-,  rarely  4 — 6- cleft.  Stamens  5,  rarely 
4  or  G,  inserted  in  the  throat  of  the  corolla,  exserted ;  filaments  very  short;  anthers 
equal  or  sometimes  unequal,  converging,  dehiscing  by  two  pores  at  the  apex.  Ovary 
2-, rarely  3 — 4-celled ;  the  placenta)  attached  to  the  dissepiments,  adnate,with  numer- 
ous ovules.  Style  simple  ;  stigma  obtuse.  Berry  2-,  rarely  3 — 4-celled.  Seeds 
numerous,  subreniform.  Embryo  peripherical,  spiral,  inclosing  fleshy  albumen 
(Endlicher). 

Sp.  Char. — Tuberous.  Stems  herbaceous.  Leaves  interruptedly  pinnate, 
downy ;  leaflets  entire.     Pedicels  articulated.     Flowers  white. 

Hab. — West  coast  of  South  America.     Cultivated  everywhere. 

The  cultivated  varieties  of  the  potato  are  very  numerous.  They  are  distinguished  according 
i  precocity,  lateness,  form,  size,  colour,  and  quality. 

CRIPTION. — 1.  The  part  of  the   plant  which  is  used  as  food,  is  the  tuber 

1  United  States  Dispensatory. 

vol.  ii. — 32 
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{tuber  solani  luberosi)  attached  to  the  subterranean  stem,  of  which,  in  fact  it  may 
be  regarded  as  a  part  in  a  state  of  excessive  development.     It  is  provided  with  a 
number  of  buds,  commonly  called  fif/fls,  whirl),  with  OOBtignooi 
portions  of  the  potatoes,  are  used,  under  the  name  of 
multiplying  the  species.     The  tubers   vary  in  shape; 
round,  oblong,  or  kidney-shaped.     "When  boiled,  they  vary  in 
quality  ;  being  watery,  waxy,  or  mealy.     When  examined  by 
the  microscope,  the  tissue  of  the  potato  is  found  to  consi 
mass  of  cells,  between  and  within  which  is  an  albuminous  juice 
Each  cell  also  contains  about  ten  or  twelve  starch  grains' 
308,  a).     By  boiling,  the  cells  are  separated,  the  starch 
absorb  the  albuminous  liquid,  swell  up,  and  comjih 
cells  ;  while  the  albumen  coagulates  and  forms  irregular 
which  are   placed  between   the   starch  grains  (Fig.  308  I). 
Potatoes  in  which  these  changes  are  complete  are  called 
while  those  in  which  the  liquid  is  only  partially  absorbed,  and 
the  coagulation  imperfectly  effected,  are  denominated  doughy  or  watery*    By  boil- 
ing in  water,  potatoes  do  not  form  a  jelly  or  mucilage  like  mere  starch,  because  the 
starch  grains  in  the  tubers  are  protected  partly  by  the  coats  of  the  cells  in  which 
they  are  contained,  and  partly  by  a  layer  of  coagulated  albumen. 

2.  For  medicinal  purposes  the  herb  (Jierba  solani  tuberosi),  including  both  stems 
and  leaves,  has  been  employed. 

Composition. — Potatoes  have  been  repeatedly  subjected  to  chemical  examination. 
The  following  are  the  results  of  analyses  made  by  Micbaelis3  and  by  Johnston.4 


Cells  of  the  Potatoes. 

a.  Cell  before  boil- 
ing, containing  the 
starch  particles. 

b.  Cell  of  a  mealy  po- 

tato after  boiling. 


Mean  of  numerous  Analyses  made  in  1846. 
(.Johnston.) 

Natural.  Dry- 
Water    7:,.:,->    ....     _ 

Starch 15.72    , 

Dextrin  (gum)     0.65 

Sugar     3.30 


Albumen,  casein,  gluten  ....    141 

Fat 0.24 

Fibre 3.26 


84.20 

5.77 
1.00 
13.31 


(Michaelis.)  Natural. 

Water 66.875 

Starch  and  amylaceous  fibre 30.460 

Albumen 0.503 

Gluten 0.055 

Fat     0.056 

Gum 0.020 

Asparagin 0.063 

Extractive     0.921 

Chloride  of  Potassium 0.176 

Silicate,   phosphate,   and   citrate  of   iron,  ) 

manganese,  alumina,   soda,   potash,  and  f     «  g., 

lime  (of  these  potash  and  citric  acid  are  t 

the  prevailing  ingredients) * 

Free  citric  acid 0.047 

Red  variety  of  potato 100.000  100.00    .  .  . 

As  a  portion  of  both  albumen  and  gluten  adheres  to  the  fibre,  and  of  both,  with 
some  of  the  casein,  to  the  starch,  the  true  percentage  of  protein  matters  is  some- 
what understated  in  the  above  table ;  and  Johnston,  therefore,  gives  the  following 
as  the  representation,  in  round  numbers,  of  the  composition  of  the  dry  potato : 
starch  64,  sugar  and  gum  lb,  protein  compounds  9,  /at  1,  undjibre  11. 

The  proportion  of  water,  starch,  and  protein  matters  in  the  potato,  according  to 
the  investigations  of  Horsford  and  Krocker,5  have  been  already  given  (see  vol.  i.  p. 
119.) 

The  ultimate  composition  of  the  potato,  according  to  Boussingault,6  is  as  follows  :— 

Natural. 

Water 75.9 

Solid  matter,  viz. : — 

Carbon 10.6040  "\ 

Hydrogen 1.397S   / 

Oxygen 10.7727  >-      24.1 

Nitrogen 0.3615  \ 

Ashes 0.9610  J 


100.0 


Dry. 

Carbon 41-0 

Hydrogen '" 

Oxygen 447 

Nitrogen '-^ 

Ashes 40 


100.0 


1  See  Turpin's  Mimoire  sur  V Organisation  intirieure  et  exttrieure  des  tubercles  du  Solanum  tubero- 
sum, in  the  Mimoires  du  Museum  d' Hist.  Naturelle,  t.  xix.  Paris,  1630.  ,. 

a  Fritzsche,  in  PoggendorfPs  Ann.  d.  Phys.  u.  Chem.  Bd.  xxxii.  S.  159 ;  and  Pharm.  Central-BlattJur 
1834,  pp.  927  and  943. 

3  Archiv  d.  Pharm.  xiii.  23-3;   and  Pharm.  Central -Blatt  fur  1838. 

4  Lectures  on  Agricultural  Chemistry,  2d  edit.  p.  906,  1847, 

*  Ann.  der  Chemie  u.  Pharm.  Bd.  xlviii.  1846.  •  Ann.  de  Chimie  et  Physique. 
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Baap,1  Spatzier,2  and  Otto,3  have  found  solanina  in  potatoes. 

1.  Soi.amva;  Solanine ;  PotatoSolanin.— Pound  chiefly  in  the  buds  and  shoots  (sprouts)  of 

o;  also  in  the  leaves,  stalks,  and  fruits.     Even  sound  ripe  potatoes  (the  tubers)  contain 
il ;   but  diseased  potatoes,  according  to  Liebig,4  do  not  yield  it.     (For  the  properties  of 
Solanina,  see  8olanum  Dulcamara.) 

2.  Starch  (see  p.  501). 

3.  Protii*  Compounds;  Mbumen,  Gluten,  and  Casein. — The  juice  of  the  potato  coagulates 
when  heated,  owing  to  the  albumen  which  it  contains.  If  the  washings  of  a  grated  potato  be 
heated  to  coagulate  the  albumen,  and  a  little  acetic  acid  be  added  to  the  strained  liquor  when 
cold,  a  white  powder,  called  casein,  is  precipitated.  If  dry  potato  in  powder  be  boiled  in  alco- 
hol, the  solution  evaporated,  and  water  added  to  it,  a  substance  resembling  the  gluten  of  wheat 
i9  obtained.  In  potatoes  which  have  been  kept  for  some  time,  the  proportion  of  protein  mat- 
ters is  diminished. — In  diseased  potatoes,  the  protein  compounds»appear  to  be  the  constituents 
chiefly  affected  :  the  albumen  is  diminished  in  quantity,  and  altered  in  quality,  becoming  dark, 

cially  on  coagulating;   while,  according  to  Liebig,  the  casein  is  augmented  in  quantity. 

I.   Fat. — Ether  extracts  from  dried  sliced  potatoes  a  minute  portion  of  fatty  matter. 

5.  Gum  (Dextrine)  ami  Susar. — Healthy  potatoes  contain  small  portions  of  that  variety  of 
gum  called  dextrine,  and  also  of  sugar.  When  the  quantity  of  these  ingredients  is  unusually 
large,  as  in  diseased  potatoes,  the  quantity  of  starch  is  proportionately  small. 

(J.  Cki.i.i  i.usi;  ;  Fitur  ;  Lignin, — The  proportion  of  this  constituent  of  the  potato  is  subject 
to  great  variation.  As  usually  obtained,  it  contains  some  adherent  starch  and  protein  matters: 
hence  the  nutritive  qualities  of  the  pulp  of  potato  mills,  which  is  used  for  feeding  cattle. 

7.  Acids  and  Salts. — The  vegetable  acid  which  exists  in  potatoes,  and  which  several 
chemists1  have  declared  to  be  citric  acid,  is,  according  to  Ilisch,6  malic  acid.  He  also  detected 
photphoric  and  hydrochloric  acide,     Dy  the  microscope,  crystals  of  oxalate  of  lime  can  be  detected.' 

The  quantity  of  ash  obtained  by  drying  and  burning  the  potato,  varies  from  0.76  to  1.58  of 
the  weight  of  the  potato  in  the  natural  slate.  It  consists,  in  large  proportion,  of  potash  salts, 
with  some  soda  and  lime  salts.  These  bases  are  combined  with  carbonic  acid  (produced  by  the 
decomposition  of  the  malic  and  oxalic  acids),  phosphoric  acid,  sulphuric  acid  (formed  by  the 
oxidation  of  the  sulphur  of  the  protein  matters),  and  hydrochloric  acid. 

DISEASES  of  tiie  Potato. — The  potato  is  subject  to  various  diseases,  the  chief 
of  which  are  the  curl,  the  scab,  and  two  sorts  of  rot — one  called  the  dry  rot,  the 
other  the  wet  rot.  Martius3  mentions  two  other  maladies  also;  namely,  the  rust, 
and  the  blue  pock,  but  they  are  imperfectly  known.  The  disease,  called  the  potato 
murrain,  or  potato  blight,  which  recently  raged  epidemically  among  the  potatoes  of 
Europe  and  America,"  was  a  kind  of  rot,  usually  of  the  humid  or  wet  kind.  The 
cause  (if  this,  as  of  the  other  maladies  of  the  potato,  is  very  obscure.10 

The  tcab  (jwrrigo  (itberum  solani)  is  characterized  by  the  surfaces  of  the  tubers  becoming 
"covered  with  pustules,  which  at  length  become  cup-shaped. and  are  powdered  within  with  an 
olive-yellow  meal,  consisting  of  the  spores  of  a  fungus,''  which  Martius  calls  Protomyces  Tube- 
rum  Solani,  but  which  Mr.  Berkeley  terms   Tubercinia  Scabies  (Sub-order  Hyphornycetes see 

ants,  p 

In  the  dry  rot  Qrangrama  ticca  tuberum  solani)  "the  tubers,  when  stored  for  winter  use,  or 
when  planted,  become  impregnated  with  a  kind  of  mould,  and  are  at  length  so  hard  that  they 
'-■'"  i   broken,  and,  instead  of  producing  shoots,  merely  throw  out  a  few  small  mis- 

shapen tubers."     In  1830, this  disease  was  iirst  noticed  in  Germany.     Martius  ascribes  it  to  the 

wth  of  a  peculiar  fungus,  the  Fusisporium  Solani  (Sub-order  Hyphornycetes — see  ante,  p.  80). 

The  wet  rot  (gangroma  humida  tuberum  solum)  ditfers  from  the  preceding  in  the  circumstance 
that  the  tubers  become  soft  instead  of  hard;  and  parasitic  fungi,  referred  by  Fries  to  his  genus 


'  Ann.  dt  Chimie,  1820.  a  Buchner's  Repert.  Bd.  xxxix.  p.  480,  1831 

'  Jomrn  ,Chi  mu,  Bd.  i.  p.  58;  and  Buchner's  Repert.  Bd.  xlviii.  p.  330,  1634 

4  Pharmaet  utieal  Journal,  vol.  v.  p.  M,i,  1845. 

•  Baup i  (Buchner's  Ripert.  8te  Reihe,  Bd.  iii.  p.  890, 1886)  says  that  the  potato  yields  sufficient  citric 
BOId  1. 1. i.iimt  ol  Us  being  employed  lor  the  preparation  of  this  acid  for  commercial  purposes.    He  also 
ii  he  found  succinic  acid  and  anew  acid,  which  he  calls  solano-tuberic  acid,  in  potatoes 
«  Annul.  ,1,  r  Chun,  u.  Pharm.  Hil .  li.  p.  'J Hi.  1st  1.  ' 

'  Johnston's  Licturts  on  Agricultural  chemistry,  9d  edit.  p.  005,  1847. 

idetnu  il.  r  Utzten  Jahrt  odtr  die  Stodcfdult  und  Rdude  der  Kartoffdn,  geschildert 
undinthrenursaehttchen  ferh&ltntesen  erOrUrt,  von  Dr.  C.  Fr.  Ph.  v.  Martius   IVfunchen    1843 

firsl  notice  of  the  disei.se  in  England  was  by  Dr  Bell  Salter,  in  the  Gardiner's  Chronicle,  Aug. 

Of  the  potato  blight  has  bean  ably  advocated  by  Mr.  Berkeley,  in  a  paper  entitled 

"'  """*  l'>"><  th*  Potato  Murrain,  published  in  the  Journal  of  the  Horti- 

ty,  vol.  i.  p.  9,  1846.   Most  authors  ascribe  the  disease  to  peculiar  atmospherical  or  meteoro- 

Vtr.  Since  (The  Potato  Plant,  its  Uses  and  Properties,  together  with   the  Cause  of  the 

cy,  1640)  attributes  it  I"  an  animal  parasite,  the  Arh,s  Mutator-*  species  of  lieminternus 

I L'';""  s  "'<-'  l«f|  Sl"-'ks  the  sap,  and  thus,  by  exhausting  the  plant,  causes  the  death  of  the 

ISal  or  ol  sonic  ether  part.  '  "lc 
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Periola  (Sub-order  Gasteromycetes — see  ante,  p.  88),  appear,  for  the  most  part,  under  the  fang 
of  hemispherical  masses  bursting  through  the  cuticle. 

The  potato  murrain,  or  potato  blight,  commonly  called  the  potato  disease,  is  closely  allied  to,  if  it  |Je 
not  identical  with,  the  rot — usually,  the  wet  rot.    But,  according  to  Mr.  Berkeley,  it  is  cl 
ized   by  the  presence  of  Botrytis  infestans  (Suborder  Hynhomycetes — see  ante,  p,  80).    Tin- 
malady  commences  in  the  leaves,  and  extends  from  thence  by  the  stems  to  the  tubers. 
on  the  inferior  surface  of  the  leaves  and  in  the  tubers  a  peculiar  fungus  has  been  dia 
called  by  Dr.  Montagjne  the  Botrytis  infestans,  which  has  been  very  fully  described  and 
by  Mr.  Berkeley. — The  malady  seems  to  affect  chiefly  the  protein  constituents  of  the 
Liebig1  states  that  a  part  of  the  vegetable  albumen  which  usually   prevails  in  the  pol 
become  converted  into  casein.     The  starch  appears  to  be  unaltered  in  quality. 

Physiological  Effects.    1.  Of  the  herb. — An  extract  obtained  from  the  stalks 
and  leaves  of  potatoes  was«declarcd  by  Dr.  J.  Latham2  to  possess  narcotic  pro; 
in  doses  of  two  or  three  grains,  but  the  cases  adduced  are  not  satisfactory.    Further- 
more, his  experiments  were  repeated  by  Dr.  Worsham3  with  very  different  i 
for  100  grains  produced  no  sensible  effects.    The  observations  of  Nauche,4  however 
tend  to  confirm  Latham's  statements. 

2.  Of  the  tubers. — Potatoes,  when  in  good  condition,  and  cooked  by  boiling  form 
a  nutritious  and  easily  digestible  article  of  food.  The  starch,  sugar,  gum  (dextrine), 
and  fat,  serve  for  the  production  of  fatty  matters,  sugar,  lactic  acid,  and,  by  com- 
bustion, of  heat  and  carbonic  acid.  The  protein  matters  (albumen,  gluten,  and 
casein)  are  plastic  elements  of  nutrition,  and  serve  for  the  production  of  fibrinous, 
albuminous,  and  gelatigenous  tissues.  According  to  Gunsford,  the  non-dig 
constituents  of  tbe  potato,  and  which  be  found  in  the  excrements,  are  the  cellular, 
fibrous,  and  vascular  tissues,  with  which  some  undigested  starch  grains  are  inter- 
mixed. 

Potatoes  are  valuable  antiscorbutics.     Sir  G.  Blane,  Julia  Fontanelle,  Nauche, 
Dr.  Daly,  and  others,  have  testified  to  their  valuable  preservative  qualities  a 
scurvy.5     These  have  been  ascribed  to  the  vegetable  acids  contained  in  the  ( 
but  Dr.  Garrod  (see  vol.  i.  p.  4G1)  attributes  them  to  the  presence  of  a  large  quan- 
tity of  potash. 

From  an  experiment  made  at  the  Glasgow  Bridewell,  it  would  appear  that  baked 
potatoes  are  less  nourishing  than  boiled  ones. 

The  process  of  cooking  potatoes  is  useful  in  two  ways;  by  effecting  changes  in 
the  nutritive  principles  (e.  g.  rendering  the  starch  digestible),  and  by  extracting 
some  noxious  matter  (solanina).     The  water  in  which  potatoes  are  boiled  pof 
some  noxious  properties;  Nauche  found  that  it  augmented  the  renal  and  biliary 
secretions,  and  slightly  affected  the  nervous  system. 

Uses.  1.  Of  the  herb. — The  extract  has  been  used  as  a  narcotic  and  antispas- 
modic to  allay  cough,  spasm,  rheumatic  pains,  &c.  The  dose  is  from  one-eighth  to 
half  a  grain. 

2.  Of  the  tubers. — Scraped  potato  is  a  popular  application  to  burns  and  - 
Boiled  potatoes  have  been  used  for  the  formation  of  emollient  poultices.  They  may 
be  employed  as  an  antidote  in  poisoning  by  iodine  (see  vol.  i.  pp.  202  and 
For  dietetical  purposes  potatoes  are  valuable  antiscorbutics.  In  diabetes,  however, 
they  are  objectionable  on  account  of  the  large  quantity  of  starch  which  they  con- 
tain. But  bread  made  of  potato  and  cellulose  (rasped  potatoes  deprived,  by  wag- 
ing, of  starch)  has  been  employed  as  a  bread  for  diabetic  patients.' 

Potatoes  are  used  by  bakers  in  the  preparation  of  the  ordinary  loaf  bread  of  Lon- 
don (see  ante,  p.  126). 

1  Pharmaceutical  Journal,  vol.  v.  p.  263,  1845. 

1  Med.  Trans,  vol.  i.  p.  92.  3   United  States  Dispensatory. 

4  Nauche,  Journ.  de  Chim.  Med.  t.  vii.  p.  373.  »  See  my  Treatise  on  Food  and  Diet-  '• 

6  Percy.  Chemical  Gazette,  vol.  vii.  p.  119, 1849.— The  following  is  Mr.  Palmer's  receipt  for  making  thii 
bread  :  "  Take  the  ligneous  matter  of  16  lbs.  of  potatoes  washed  free  from  starch,  i  lb.  of  mutton  suet,  \W- 
of  butter,  12  eggs,  h  °z.  of  carbonate  of  soda,  and  2  oz.  of  dilute  hydrochloric  acid.    This  q»  : 
divided  into  eight  cakes,  and  in  a  quick  oven  baked  until  nicely  browned ."     Care  mi; 
cme  pure  hydrochloric  acid,  as  some  commercial  sorts  contai  ee  vol.  i.  p.  380;. — This  braw 

in  iy  be  regarded  as  a  substitute  for  the  bran  bread  already  described  (see  ante,  p    127) . 
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1.  AMYLH!  SOLAS!  TUBEROSI;   Potato  Starch.— Obtained  by  washing  potatoes, 

then  rasping  or  grinding  them  to  a  pulp,  and  repeatedly  washing  the  latter  with 

water.     The  washings  are  strained  through  a  sieve  to  separate  the  fibre  or  cellular 

.  and  then  allowed  to  stand  at  rest,  by  which  the  starch  is  deposited,  and  is 

afterwards  washed  and  dried. 

The  quantity  of  starch  yielded  by  potatoes  varies  with  the  variety  or  sort,  the  soil, 

the  climate,  and  the  season.    Payen  found  the  same  variety  of  potato  to  yield,  in  Oc- 

L7.2  per  cent,  of  starch  ;  in  November,  16.8  ;  in  December,  15.6  ;  in  January, 

in   Feburary,  15.2,  in  March,  15.0;  and  in  April,  14.5.     In  general,  the 

centre  of  the  potato  yields  the  smallest  portion,  the  heel  end  which  is  attached  to 

the  rootlet  the  most,  and  the  rose  or  upper  end  an  intermediate  portion  of  starch. 

Potato  starch  is  white  and  pulverulent,  and,  on  account  of  the  large  size  of  its 
particles,1  has  a  satiny  or  glistening  character.  The  smaller  grains -are  circular  or 
globular ;  the  larger  ones  elliptical,  oblong,  ovate,  or  obtusely  triangular.  Frequently, 
their  .shape  is  irregular,  and  approximates  to  that  of  an  oyster-shell,  or  a  mussel- 
shell.  Their  nucleus,  central  cavity,  or  hilum,  is  very  distinct;  and  their  laminated 
structure  is  indicated  by  a  system  of  concentric  or  excentric  rings  or  zones  surround- 
ing the  nucleus.  It  is  most  allied  in  appearance  to  the  starches  of  Marantacese. 
The  characters  by  which  they  are  distinguished  from  West  Indian  arrowroot,  and 
from  tous-les-mois,  have  been  before  pointed  out  (see  ante,  pp.  226  and  228).  The 
mode  of  distinguishing  potato  starch  from  wheat  starch  has  likewise  been  stated 
(see  ante,  p.  125). 

In  its  general  chemical  properties  it  agrees  with  other  starchy  bodies.  In  cold 
water  it  is  insoluble.  If  1  part  of  potato  starch  be  mixed  with  15  parts  of  water, 
and  heated,  the  liquid  begins  to  be  thick  and  mucilaginous  at  about  140°  F. ;  and 
as  the  heat  augments,  especially  from  162°  F.  to  212°  F.,  it  acquires  a  pasty  or 
gelatinous  consistence.  Starch-paste  or  starch-mucilage  is  not,  however,  a  true 
solution  of  starch  in  water;  the  starch  grains  are  burst  and  exfoliated,  the  coats  or 
laminae  being  hydrated  and  enormously  swollen.  In  cold  water,  to  which  a  small 
quantity  of  caustic  potash  or  soda  has  been  added,  they  become  enormously  swollen 
inte,  p.  125).  Starch-mucilage  in  the  cold  becomes  intensely  blue  on  the 
addition  of  iodine  ;  the  colour  is  destroyed  by  heat  or  caustic  alkalies. 

The  greater  facility  with  which  potato  starch  gelatinizes  when  rubbed  in  a  mortar 
with  a  mixture  of  equal  parts  of  commercial  hydrochloric  acid  and  water;3  the 
strung  smell  of  formie  acid  emitted  when  it  is  rubbed  with  hydrochloric  acid;  the 
dove-gray  colour  which  it  assumes  when  exposed  to  the  vapour  of  iodine;3  and  the 
transparency  of  the  mucilage  which  it  forms  with  boiling  water  (whence  it  has  been 
tinned  tolubh  starch),  are  characters  by  which  it  has  been  attempted  to  distinguish 
potato  starch  from  other  sorts  of  starch,  but  with  no  great  success,  as  they  are  not 
to  be  relied  on. 

Potato  starch,  in  the  pure  or  anhydrous  state,  consists  of  C12H909;  but,  as  found 
in  commerce,  it  contains  water. 

Composition  of  Potato  Starch. 

Anhydrous  starch  (as  combined  with  oxide  of  lead) =  C"H'09 

ch  dried  in  a  vacuum  at  from  212°  to  384°  F _  cwH"08  HO 

Starch  dried  in  a  vacuum  at  88°  P —  cnH309  3HO 

eh  air-dried  at  68°  F.  (hygr.  0.6) .'  =  c^ro'' oHO 

Starch  dried  in  air  saturated  with  humidity =  caIPO\llHO 

Starch  (trained  as  much  as  possible ,  _  C13H809'l6HO 


following  in  in  parts  of  an  English  inch,  often  particles  of  potato  starch,  were  made 

ion: —  ' 


Breaiiih. 

1 0.0083    X    0.0018 

0.0021     X    0.0014 

:i O.ikiis     x    0.0013 

I O  null 

0.001(9     X     0.0007 

nr.liliriil  Jour  hit,  \'"1.   ii     p    .|17.   1842. 

.1,1  um.  il.  I' hn mi.  .sr i.  3me,  t.  v.  p.  900,  1844. 


Length.        Breadth. 

8 0.0007  X     0.0006 

7 0.0005  X     0.0005 

8 0.0004  x    0.0004 

9 0.0003  X    0.0003 

10 0.0002  X     0.0002 
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Potato  starch  is  sometimes  adulterated.     M.  Dietrich1  mentions  having  received 
some  which  was  adulterated  to  the  extent  of  50  per  cent,  with  comminuted  fibre 
and  which  prevented  the  employment  of  the  starch  in  the  fabrication  of  ye 
a  distillery. 

Potato  starch  possesses  the  alimentary  properties  of  other  starchy  substances,  ami 
which  have  been  before  noticed  (see  vol.  i.  p.  119,  and  ante,  107).  It  docs  not 
however,  yield  so  firm  a  jelly  as  some  other  starches,  and  has  been  said  to  be  apt  to 
occasion  acidity,  especially  in  infants.  It  is  sold  under  the  various  names  ot potato 
flour,  English  arrowroot,  Bright' s  nutritious  farina,  &c. ;  and  is  used  as  a  fari- 
naceous food  for  infants  and  invalids,  as  well  as  for  the  preparation  of  puddings  and 
souffles,  and,  as  a  thickening  ingredient,  in  gravies,  sauces,  etc. 

Potato  starch  is  used  in  the  production  of  a  factitious  sago  (see  ante,  p.  16G) 
in  the  preparation  of  dextrine,  and  in  the  manufacture  oi  potato  sugar  (.see  ani,  p 
151). 

2.  DEXTRIM;  Dextrine;  Dextrinum ;  Starch-Gum.  Formula  0'lb()!\[[l>. 
This  substance  is  called  "  dextrine,"  from  its  property  of  rotating  to  the  right  a  ray 
of  plane  polarized  light.  There  are  three  modes  of  procuring  it  from  starch ;  viz., 
by  torre faction,  by  the  action  of  dilute  acids  (usually  nitric  acid),  and  by  the  action 
of  diastase.  The  impure  dextrine  obtained  by  torrefying  or  roasting  starch  is 
termed  roasted  starch  or  leicomme  (from  Xftoj,  smooth;  and  gomme,  the  French 
name  for  gum  !).  This  sort  of  dextrine  resembles  British  gum  (see  ante,  p.  125), 
is  pulverulent,  and  has  the  aspect  of  starch,  but  it  usually  possesses  a  yellowish 
tint  in  consequence  of  being  over-roasted.  A  second  method  consists  in  moistening 
1000  parts  of  potato  starch  with  300  parts  of  water,  to  which  2  parts  of  nitric  acid 
have  been  added.  The  mixture  is  to  be  allowed  to  dry  spontaneously,  and  is  after- 
wards heated,  for  one  or  two  hours,  in  a  stove  at  212°  F.  or  280°  F. ;  the  trans- 
formation is  then  complete. 

Dextrine  is  soluble  in  water  and  in  dilute  spirit,  but  is  insoluble  in  alcohol.  Its 
solution  is  perfectly  limpid;  and,  by  concentration  and  solidification,  it  is  obtained 
in  an  amorphous  form  like  gum  arabic.  It  is  sometimes  made  up  in  tear-like 
masses  in  imitation  of  gum  arabic,  and  in  this  state  is  called  artificial  gum.  This, 
when  fresh,  has  an  odour  like  that  of  a  cucumber;  but,  by  keeping,  I  find  that  it 
loses  this  smell.  The  solutipn  of  dextrine  yields,  with  acetate  of  lead,  a  precipitate 
(dcxtrinate  of  lead).  As  usually  found  in  the  shops,  the  solution  strikes  a  violet 
or  reddish  tint  with  iodine ;  but  in  this  case  the  starch  has  been  incompletely  con- 
verted into  dextrine,  which,  when  pure,  is  not  coloured  by  iodine. 

Dextrine  in  many  of  its  characters  resembles  ordinary  gum ;  from  which,  how- 
ever, it  is  distinguished  by  its  right-handed  rotation  of  a  ray  of  plane  polarized 
light,  and  by  its  yielding  oxalic  acid,  but  not  mucic  acid,  when  heated  with  nitric 
acid.  Saccharine  matter,  when  mixed  with  dextrine,  may  be  separated  by  strong 
spirit,  which  more  readily  dissolves  sugar  than  dextrine.  The  freedom  of  dextrine 
from  starch  is  readily  shown  by  the  iodine  test. 

Dextrine  is  used  in  the  arts  as  a  substitute  for  gum,  size,  and  paste.  The  sac- 
charine solution  of  dextrine  obtained  by  the  action  of  diastase  (contained  in  the 
infusion  of  malt)  on  potato  starch  is  used  in  Paris  in  the  manufacture  of  paint  de 
luxe,  and  for  the  fabrication  of  beer  and  other  alcoholic  liquors.  In  medicine,  dex- 
trine is  employed  as  a  nutrient,  as  an  emollient,  and  as  an  agglutinant.  In  the 
French  hospitals  it  is  used  in  tisanes  as  a  substitute  for  gum.  Devergie  has  em- 
ployed it  with  benefit  in  the  treatment  of  eczema.  Velpeau  has  employed  dextrine 
as  a  substitute  for  gum  arabic  or  starch,  in  the  preparation  of  bandages  for  main- 
taining the  reduction  of  fractures  by  what  is  called  "  the  immovable  apparatus. 
For  this  purpose,  100  parts  of  dextrine  are  moistened  first  with  a  small  quantity  of 

1  Chemical  Gazette,  vol.  ii.  p.  20,  1844. 
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spirit  of  camphor,  ami  then  mixed  with  40  parts  of  water.  The  bandages  are 
soaked  in  the  thick  mucilage  thus  obtained.1 

176.  SOLANUM  DULCAMARA,  Zmn  -WOODY  NIGHT- 
SHADE;  BITTERSWEET. 

Sea:.  Syst.  Pentandria,  Monogynia. 
(Ramus  novellus,  £.— Twigs,  E.  D.  U.  S.) 

History. — Fraas2  declares  this  plant  to  be  the  otpvzvos  vrtvuttxos  of  Dioscorides 
(lib.  iv.  cap.  73).  Sprengel3  considers  it  to  be  the  Citocatia  of  the  Abbess  Hilde- 
gard,  of  Bingen,  who  died  A.  D.  1180.  But  the  derivation  of  the  word  Citocatia 
(cito  and  cacare)  negatives,  in  my  opinion,  this  supposition.  The  first  undoubted 
notice  of  Dulcamara  occurs  in  the  work  of  Tragus.4 

BOTANY.     Gen.  Char. — See  ante,  p.  497. 

Sp.  Char. — .Stem  shrubby,  zigzag.  Leaves  cordate-ovate;  upper  ones  auriculate- 
hlttate.      Flowers  drooping  (Babington). 

Root  woody.  Stem  twining,  branched,  rising  (when  supported)  to  the  height 
of  many  feet.  Leaves  acute,  generally  smooth ;  the  lower  ones  ovate  or  heart-shaped; 
upper,  more  or  less  perfectly  halbert-shaped ;  all  entire  at  the  margin.  Clusters 
either  opposite  to  the  leaves  or  terminal,  drooping,  spreading,  smooth,  alternately 
subdivided.  Bracts  minute.  Flowers  elegant,  purple,  with  two  round  green  spots 
at  the  base  of  each  segment.     Berries  oval,  scarlet,  juicy. 

Hab. — Indigenous.  In  hedges  and  thickets,  especially  in  watery  situations. 
Flowers  in  June  and  July. 

Var.  0  tomentosum,  Koch. — Stem  round,  almost  glabrous  throughout. — Woods  and  hedges; 
common. 

Var.  y  mtirlnum,  Babington;  S.  lignotum  seu  Dulcamara  *wan'«a,Ray. — Branches  of  the  present 
year,  and  leaves  Beshy  and  usually  clothed  with  hairs  incurved  upwards.  Stem  angular,  pros- 
trate, (lulus,.,  much  branched.  Leaves  all  (?)  cordate,  not  hastate. — Pebbly  sea-beach.  Ren- 
ville, Cunnamara,  Galway;  Lizard  Point,  Cornwall;  Shoreham,  Sussex  (glabrous). 

DESCRIPTION. — The  annual  stems  (caules  seu  stipites  dulcamarse)  are  collected 
in  the  autumn,  after  the  leaves  have  fallen. 

It  is  to  be  gathered  in  autumn  when  destitute  of  leaves. — Ph.  land. 

When  fresh,  they  have  an  unpleasant  odour,  which  they  lose  by  drying.  Their 
taste  is  at  first  bitter,  afterwards  slightly  acrid  and  sweet.  The  epidermis  is  green- 
ish-gray, the  wood  light,  and  the  pith  very  light  and  spongy. 

COMPOSITION. — The  stems  have  been  analyzed  by  Pfaff.5  100  parts  of  the  air- 
dried  stems  lost  17.4  parts  of  water  when  completely  dried.  From  100  parts  of 
perfectly  dried  stems  Pfaff  obtained  bittersweet  extractive  (picroylycion)  21.817, 
vegeto-animal  matter  3.125,  yummy  extractive  12.029,  gluten  with  green  wax  1.4, 
reran  containing  benzoic  acid  2.74,  gummy  extractive,  starch,  sulphate  and  vegetable 
salts  n/  lime  2.0,  oxalate  and  phosphate  of  lime  with  extractive  4.0,  and  woody  fibre 
62.0  (excess  9.111).     Desfosses6  discovered  solanina  in  the  stems. 

lit.  uoiaiun;  I'um^ycion,  PfafT;  Dulcarin,  Desfosses.— Crystalline ;  has  both  a  bitter  and 
a  iweet  taate,  is  fusible,  soluble  in  water,  alcohol,  and  acetic  ether,  and  is  not  precipitated  from 
its  solution  by  either  infusion  of  nutgalls  or  metallic  salts.7  Pelletier8  thinks  that  it  is  sugar 
combined  with  solanina.  _i_ 

'J.  S.ii.  v  \  i  \- 1 ;  Solania  ;  Solanine.    Symbol  So.    Formula  C84H68N02«.    Eq.  Weight  810  ? This 

alkaloid  bag  been  discovered  iii  several  species  of  Solatium;  viz.  S.  Dulcamara,  S.  tuberosum,  S. 
Digram,  and  8.  verbascifolium.  It  resembles  sulphate  of  quinia,  but  its  needle-like  crystals  are 
finer  and  shorter.      It  restores  the  blue  colour  of  litmus  paper  reddened  by  an  acid.    It  dissolves 


M  ,w  ■  ,     /   ;      ,  ?/,s'"«' ,N;S:  vnl:  '•  Feb-  ®.  1839>>  '"  M.  paper,  «  On  the  Formation  of 

M"ll<>"  says,  that  '  a  mixture  of  carbonate  of  lime  with  the  solution  of  dextrine 

mad*  s  oompoiitioa  which  answered  very  well,"  but  it  was  not  equal  to  a  composition  of  gum  and  whit- 

PJ«tf  Ft.  Classics,  p.  168,  1845.  .  Hist.  Rei  Herb.  vol.  i.  p.  227 

•  Sfiri  y;u/:,Vv,,u.  P.  4H.  •  s»st- de  mt- md- Bd- -• s- 5oe' 

iciran,  Traiti  dt  Pharm.  t.  ii.  p.  58.  .  Journ.de  Pharm_  vii_  416 
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in  acids,  and  is  precipitated  from  its  solution  by  the  caustic  alkalies.     Some  of  tl 
acetate  and  hydrochlorate)  have  a  gummy  appearance  when  evaporated  to  drynes 
the  phosphate  and  sulphate)  are  crystallizable.     Iodine   strikes   a  characteristic  turbid 
colour  with  a  solution  of  solanina  or  of  its  salts,  owing  to  the  formation  of  the  insolub 
iodide  of  solanina  '     If  Blanchet's  analysis  be  correct,  solanina  differs  from  the  other  i 
alkalies  in  the  small  quantity  of  nitrogen  which  it  contains,  and  in  its  very  high  at 
A  grain  of  solanina,  dissolved  in  dilute  sulphuric  acid,  killed  a  rabbit  in  six  hours;  foi 
of  the  sulphate  caused,  in  an  hour,  paralysis  of  the  hind  legs;  and,  in  eight  hours,  death 
beiran  says  it  does  not  dilate  the  pupils  like  the  other  alkalies  of  Solanacess. 

Chemical  Properties. — A  strong  decoction  of  dulcamara  is  slightly  darl 
by  tincture  of  iodine.     Iodic  acid  had  no  effect  on  it.    Iodide  of  potassium  n 
it  feebly  yellow.     Tincture  of  galls  had  no  effect. 

Physiological  Effects. — Not  very  obvious.  Its  decoction  operates  as  a  dia- 
phoretic and  diuretic.  It  is  said  also  to  promote  secretion  from  the  mucous  su 
and  to  diminish  sensibility.  In  excessive  doses,  dulcamara  is  stated  to  have 
as  an  acro-narcotic.3  Chevallier4  says  a  young  man  experienced  narcotism  from 
carrying  a  bundle  of  the  plant  on  his  head.  But  the  accuracy  of  all  these  observa- 
tions has  been  called  in  question  by  Jos.  Frank,5  by  Dunal,  and  by  Pages.6  The 
first  gave  the  decoction,  the  latter  the  extract  and  fruit,  in  very  large  doses,  without 
any  obvious  effects. 

Uses. — Dulcamara  has  been  thought  serviceable  in  chronic  pulmonary  catarrh? 
in  rheumatic  and  gouty  complaints,  in  chronic  skin  diseases,  and  in  various  Cachectic 
conditions  of  the  system,  in  which  sarsaparilla  has  been  found  beneficial.  As  a 
remedy  for  lepra,  it  was  introduced  to  the  notice  of  British  practitioners  by  Dr. 
Crichton.  For  this  disease,  it  has  been  declared  a  most  effectual  remedy  by  lit 
man  ;7  while  Rayer8  speaks  of  its  good  effects  in  eczema  and  psoriasis.  In  the  few 
cases  in  which  I  have  tried  it,  it  proved  useless. 

DECOCTUM  DULCAMARiE,  L.  E.  D.  [U.  S.];  Decoction  of  B liter *»«*.— (Duloamara, 

sliced  [chopped  down,  E.],  5x  [gj,  E.  \U.  S.];  §ss,  Z>.];  Water  [Distilled,  L.]0ij 
[f^xxiv,  E. ;  Oss,  I). ;  Ojss,  U.  /$'.].    Boil  [down  to  a  pint,  L,  E. ;  for  ten  minutes, 
£>.']  and  strain.) — Diaphoretic  and  diuretic.     The  usual  dose  stated  in  books 
to  fgj.     But  I  have  given  f^iv  for  a  dose.     Bayer  has  given  four  ounces  of  the 
root  in  decoction  in  twenty-four  hours. 

177.  Solarium  nigrum,  Linn.— Black  Nightshade. 

Sex.  Syst.  Pentandria,  Monogynia. 
(Herba.) 

2t^u^voc  nmra~o;,  Dioscorides  (lib.  iv.  cap.  71);  Common  or  Garden  Nightshade — Stem  herba- 
ceous, with  tubercled  angles;  afoot  or  more  high.  Leaves  ovate,  ohtusely  dentate  or  wavy, 
attenuated  below.  Flowers  lateral,  drooping,  sometimes  with  a  musky  scent;  corolla  whit". 
Berries  globular,  black,  or  rarely  green  when  ripe.  Indigenous:  waste  grounds.  No  complete 
analysis  of  it  has  been  made.  Desfosses9  has  found  malate  of  solanina  in  the  fruit.  Black 
nightshade  possesses  narcotic  properties,  but  its  powers  appear  to  be  neither  great  not  uniform. 
Its  emanations  are  said  to  be  soporific;  and  in  Bohemia,  a  handful  of  the  fresh  plant  is  some- 
times placed  in  the  cradles  of  infants  to  promote  sleep.10  In  England,  this  plant  has  been  em- 
ployed as  a  resolvent."  Smith12  says,  a  grain  or  two  of  the  dried  leaf  has  sometimes  b<- 
to  promote  various  secretions,  possibly,  he  adds,  by  exciting  a  great  and  rather  dangerous  agita- 
tion in  the  viscera. 


1  Baumann,  Pharmaceutical  Journal,  vol.  iii.  p.  354,  1844 

2  Otto,  Pharm.  Central- Blalt.  far  1834.  p.  455. 

3  Murray,  App.  Med.  t.  i.  p.  60;  and  Schlegel,  Hufeland's  Journal,  Bd.  liv.  St.  2,  S.  27. 
*  Diet,  des  Drog.  t.  ii.  p.  228.  '  Handb.  d.  Toxical.  S.  I 
6  Orfila,  Toxicol.  Gin.                                                                               '  Synopsis  of  Cutaneous 

8  Treatise  on  Diseases  of  the  Skin,  by  Dr.  Willis,  p.  91. 

9  Jniirn     rip    Pharm..  t    vii.  11    411.   1821. 


Diseases. 


J    I     [fttfdC    UH    JJl!.r.tX3Cd    vj      tun    .-/.in.    u\ 

Journ.  de  Pharm.  t.  vii.  p   414,  1821. 
w~-.* 1 t~A  k,.  ri:..ri...«i.     j 


»  Journ.  ile  Pharm.  t.  vii.  p   in,  IBiil. 

10  Weitenweber,  quoted  by  Dierbach,  Die  neueste  Entdeck.  in  d.  Mat.  Med.  Bd.  ii.  p.  907,  1843. 

11  Gataker,  06.?.  on  the  Use  of  Solanum,  1757;  Bromfield,  Account  of  the  Engl.  Nightlkad 
,a  English  Flora,  vol.  i.  p.  318,  1824. 
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178.  CAPSICUM  ANNUUM,  Linn.-et  C.  FASTI  GI  AT  UM,  Bhme. 

Sex.  Syst.  Pentandria,  Monogynia. 

(Capsicum  Fastigiatum,  Bl. — Fructus,  L. — Fruit  of  Capsicum  annuum  and  other  species;  Capsicum  or 

Chillies,  E. — Capsicum  annuum;  the  fruit,  D.) 

History. — The  piperita  or  siliquastrum  of  Plin}',1  is  declared  by  Sprengel2  to 
be  undoubtedly  Capsicum  annuum.  But  confidence  in  this  opinion  is  greatly  di- 
minished by  the  doubt  entertained  as  to  this  plant  being  a  native  of  Asia.3  Of 
course,  if  it  be  exclusively  a  native  of  America,  there  is  no  reason  for  supposing 
that  Pliny  could  have  been  acquainted  with  it.  Fraas4  considers  it  to  have  been 
Capsicum  longum,  DC,  which  Thcophrastus5  terms  ntrtipt  drto^xtj.  The  term 
capsicum  (xd-^ixov)  occurs  first  in  Johannes  Actuarius. 

BOTANY.  Gen.  Char. —  Calyx  5 — G-cleft.  Corolla  hypogynous,  rotate;  tube 
very  short;  limb  plaited,  5 — G-cleft.  Stamens  5 — 6,  inserted  in  the  throat  of  the 
corolla,  exserted;  filaments  very  short;  anthers  connivent,  dehiscing  longitudinally. 
Ovary  2-,  3-,  4-celled;  the  placentae  adnate  to  the  base  of  the  dissepiment  or  central 
angle.  Style  simple,  subclavate;  stigma  obtuse,  obsoletely  2 — 3-lobed.  Berry  juice- 
less,  polymorphous,  incompletely  2 — 3-celled,  placentas  and  septa  deliquescent  supe- 
riorly. Seeds  many,  rcniform;  embryo  within  fleshy  albumen,  peripherical,  hemi- 
cyclical  (Endlicher). 

1.  C.  Annuum,  Linn.  Common  Capsicum  or  Civilly  Pepper. — Fruit  oblong, 
pendulous,  and  erect.  Petioles  glabrous.  Stem  herbaceous.  Calyx  obsoletely 
5-toothed. 

Herbaceous  annual,  1  to  2  feet  high.  Leaves  ovate  or  oblong,  acuminate,  long- 
stalked,  almost  entire,  sometimes  hairy  on  the  veins  underneath.  Flowers  white. 
Berry  scarlet,  yellow,  variegated  with  red  and  yellow,  or  dark  green;  variable  in 
shape,  being  oblong,  round,  or  cordate. 

America.     A  doubtful  native  of  the  Fast  Indies.     Cultivated  in  England. 

2.  Capsicum  fasthhatum,  Blume,Bijdr.  705,  L.;  C.  Jrutescens,  Linn.  Sp.  PI. 
but  not  Hist.  Cliff.  Frutcscent ;  branches  tetragonal,  fastigiate,  diverging,  pubes- 
oently  scabrous ;  fructiferous  calyx,  subcylindrically  truncate ;  fructiferous  peduncles, 

rally  twin,  erect;  berry,  oblong-cylindrical,  straight;  leaves  oval  or  lanceolate, 
acuminated  at  both  ends,  minutely  and  serrulately  ciliated. — India.  Shrub  1  or 
2  feet  high. 

DESCRIPTION.— 1.  The  dried  fruit,  sold  by  druggists  as  chillies  (fructus  vel  baccse 
capnei  annui),  is  flat,  more  or  less  shrivelled,  oblong,  blunt  or  pointed  at  one  end, 
while  the  calyx  or  stalk  is  usually  attached  at  the  other  end.  The  length  of  the 
berry  (independent  of  the  stalk)  is  two  or  three  inches,  the  breadth  one-half  to 
three-quarters  of  an  inch,  the  colour  yellowish  or  reddish-brown,  the  taste  hot  and 
pungent,  the  odour  Hone.  The  epidermis  is  tough  and  leathery;  the  seeds  are 
flattened  and  whitish.  The  recent  fruit,  called  capsicum  or  chillies,  grown  in  this 
country,  and  sold  for  pickling,  is,  when  ripe,  yellow  or  red,  but  it  is  frequently 
gathered  green;  its  size  and  shape  are  variable,  and  it  is  distinguished  as  lone- 
podded,  short-podded,  and  heart-shaped. 

2.  The  capsules  sold  bydruggists  as  Guinea  pepper  (Capsicum  Guineense,  L.)or 
bird  pepper  (ham,  capsici)  do  not  exceed  an  inch  in  length,  and  are  about  two  or 
three  lines  broad;  their  colour  is  orange-red.  their  odour  aromatic  and  pungent 
Ihe.r  properties  are  similar  to  those  of  chillies,  than  which  they  are  much  hotter 
and  more  fiery.  Then-  powder  is  Cayenne  pepper,  bo  extensively  employed  as  a  con- 
diment. On  comparing  these  fruits  with  those  of  V.  frutescens,  Linn.,  in  the  East 
Indian  Solanaceaa  belonging  to  the  Linnaan  Society,  they  appeared  to  me  to  be 
identical.     But  in  the  London  Pharmacopoeia,  1851,  they  are  referred  to  C.  fasti- 

'*"  P.1&.1845.     '  'Bist.  Plant,  lib.  ix.  cap.  V. 
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giatum,  T>lume,  which  is  identical  with  one  of  the  plants  described  by  Lint 
C.  frutescens.     It  deserves  notice,  however,  that  the  commercial  fruit  is  I 
from  Western  Africa,  where  C.  fasti)/ in t inn  has  not  hitherto  heen  found.     In  thl 
Niger  Flora,  Sir  W.  Hooker  gives  &  frutescens,  Yar.  and  Linn.  Sp.  PI.  p,  2 
having  been  found  by  Vogel  on  the  Island  of  St.  Antonio. 

Besides  the  above,  several  other  species  of  Capsicum  are  employed  dietetioalli 
and  medicinally. 

Oblong  cylindrical,  straight,  less  than  an  inch  in  length. — Pharm.  Loud. 
Capsicum  cerasifoiimk,  Wild. — The  fruit  of  this  species  is  called  cherry  chilly  ot  cherry  ytpper. 
It  is  small,  round,  and  cherry-shaped. 

Capsicum  gkosstjm,  Linn.;  Bell  Pepper. — Fruit  large,  oblong  or  ovate,  red  or  yellow. 

Composition. — The  fruit  was  analyzed,  in  181 G,  by  Maurach,1  in  the  sam 
by  Bucholz,3  and  in  the  following  year  by  Braconnot.3 


Bucholz's  Analysis. 

Acrid  soft  resin  (capsicin) 4.0 

Wax 7.6 

Bitter  aromatic  extractive 8.6 

Extractive  with  some  gum 21.0 

Gum 92 

Albuminous  matter 3.2 

Woody  fibre 28.0 

Water 12.0 

Loss 6.4 

Fruit  of  Capsicum  annuum  without  seeds    .  .  100.0 


Braconnot's  Analysis. 

Acrid  oil ]  n 

Wax  with  red  colouring  matter oi) 

Brownish  starchy  mutter jji 

Peculiar  gum jq 

Annualized  matter     50 

Woody  fibre    J7.g 

Salts  (citrate  of  potash  0.0.  phosphate  of  put- 
ash  and  chloride  of  potassium  3  4) 9.4 


Fruit  of  Capsicum  annuum 10O.0 


Capsicin,  Bucholz  ;  Acrid  Soft  Resin ;  Acrid  Oil,  Braconnot. — Obtained  by  digesting  il 
holic  extract  in  ether,  and  evaporating  the  ethereal  solution.  It  is  a  thick  liquid,  of  a  yellowish 
red  or  reddish-brown  colour,  which  becomes  very  fluid  when  heated,  and,  at  a  higher  temperature, 
is  dissipated  in  fumes.  Half  a  grain  of  it,  volatilized  in  a  large  room,  causes  all  who 
the  air  of  the  room  to  cough  and  sneeze.  By  exposure  to  air  and  light  it  solidifies.  Il  is  de- 
colorized by  chlorine.  It  is  slightly  soluble  in  water  and  in  vinegar;  but  very  much  BO  in  alco- 
hol, ether,  oil  of  turpentine,  and  the  caustic  alkalies.  With  baryta  it  forms  a  solid  acrid  com- 
bination. 

Physiological  Effects. — Capsicum  belongs  to  the  spices  (see  vol.  i.  p.  253), 
and  is  more  closely  allied,  by  its  effects,  to  the  peppers  (see  ante,  p.  351 
any  other  article  of  the  Materia  Medica.     Sundelin,4  however,  considers  it  to  be 
more  related  to  pyrethrum.     Its  active  principle  is  more  fixed,  and  its  operation  is 
more  permanent  and  violent,  than  mustard  or  horseradish. 

Its  hot  and  fiery  taste  is  familiar  to  every  one.  Applied  to  the  skin,  capsicum 
proves  rubefacient  and  vesicant.  Swallowed  in  small  doses,  it  creates  a  sensation 
of  warmth  in  the  stomach ;  and  in  torpid  and  languid  habits  proves  a  valuable 
stimulant,  and  a  promoter  of  the  digestive  functions.  Taken  in  somewhat  larger 
quantities,  it  produces  a  glow  over  the  body,  excites  thirst,  and  quickens  the  pulse; 
the  latter  effect, 4iowever,  is  not  in  proportion  to  its  local  effect.  Like  the  peppers, 
it  is  said  to  exercise  a  stimulant  influence  over  the  urino-genital  organs.  J"  i 
doses  we  can  easily  believe  that  vomiting,  purging,  abdominal  pain,  and  gastric 
inflammation,  ascribed  to  it  by  Vogt,5  may  be  induced  by  it,  though  I  am  not  ac- 
quainted with  any  cases  in  which  these  effects  have  occurred.  Ilichter8  mention5, 
in  addition  to  the  symptoms  just  mentioned,  a  paralyzed  and  altered  condition  of 
the  nervous  influence,  an  affection  of  the  head,  drunkenness,  and  giddiness,  as  being 
produced  by  large  doses. 

Uses. — Capsicum  is  more  employed  as  a  condiment  than  as  a  medicine.  It  i- 
added  to  various  articles  of  food,  either  to  improve  their  flavour,  or,  if  difficult  of 
digestion,  to  promote  their  assimilation,  and  to  prevent  flatulence.  The  inhabitants 
of  tropical  climates  employ  it  to  stimulate  the  digestive  organs,  and  thereby  to 
counteract  the  relaxing  and  enervating  influence  of  external  heat. 

As  a  medicine,  it  is  principally  valuable  as  a  local  stimulant  to  the  mouth,  throat, 


1  Berl  Jahrb.Bd.  xvii.  S.  63. 
3  Ann.  de  Chim.  Phys.  vi.  122. 
s  Pharmakodyn.  Bd.  ii.  S.  581,  2te  Aufl. 


■>  Gmelin,  Handb.  d.  Chem.  ii.  1310. 

*  Handb.  d  sP.  Heilm.  Bd.  ii.  S.41,3teAufl. 

6  Ausf.  Arzneihi.  Bd.  ii.  S.  170. 
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and  stomach.  Its  constitutional  not  being  in  proportion  to  its  topical  effects,  it  is 
of  little  value  as  a  general  or  diffusible  stimulant.  Administered  internally,  cap- 
sicum lias  long  been  esteemed  in  cases  of  cynanche  maligna.  It  was  used,  in  1786, 
with  g  IB  by  Mr.  Stephens1  and  by  Mr.  Collins.2     It  promoted  the  sepa- 

ration of  the  sloughs,  and  soon  improved  the  constitutional  symptoms.  Mr. 
Beadby1  also  employed  it  both  internally  and  by  way  of  gargle.  Its  use  has  been 
extended  to  scarlatina  anginosa.*  As  a  gargle,  in  relaxed  conditions  of  the  throat, 
its  efficacy  is  undoubted.  The  powder  or  tincture  may  be  applied,  by  means  of  a 
camel-hair  pencil,  to  a  relaxed  uvula.  It  is  a  very  useful  gastric  stimulant  in  en- 
feebled,  languid,  and  torpid  conditions  of  the  stomach.  Thus  in  the  dyspepsia  of 
drunkards,  as  well  as  of  gouty  subjects,  it  has  been  found  useful.5     In  various  dis- 

it tended  with  diminished  susceptibility  of  stomach,  capsicum  is  an  exceed- 
ingly useful  adjunct  to  other  powerful  remedies,  the  operation  of  which  it  promotes 
by  raising  the  dormant  sensibility  of  this  viscus;  as  in  cholera,  intermittents,  low 
forms  of  fever,  dropsies,  &c.  Dr.  Wright8  speaks  in  high  terms  of  it  as  a  remedy 
for  obviating  the  black  vomit — a  symptom  of  the  fever  of  tropical  climates,  at  one 
time  considered  fatal.  A  capsicum  cataplasm  may  be  used  with  advantage  to  occa- 
sion rubefaction  in  any  cases  in  which  a  rubefacient  counter-irritant  is  indicated; 
as  in  the  coma  and  delirium  of  fever,  in  chronic  rheumatism,  &c;  unless  kept  on 
for  a  long  period  it  does  not  vesicate. 

ADMINISTRATION. — The  powder  of  capsicum  is  usually  given  in  doses  of  from 
gr.  v  to  gr.  x,  made  into  pills  with  crumbs  of  bread.  The  dose  of  the  tincture 
will  be  mentioned  presently.  The  infusion  (prepared  by  digesting  5ij  of  capsicum 
in  f.5x  of  boiling  water  for  two  hours)  may  be  administered  in  doses  of  f^ss.  But, 
in  malignant  sore-throat  and  scarlatina,  capsicum  has  been  employed  in  much  larger 
•loses.  Stephen's  pepper  medicine  consisted  of  two  table-spoonfuls  of  small  red 
pepper,  or  three  of  the  common  Cayenne  pepper,  and  two  teaspoonfuls  of  fine  salt, 
digested  in  half  a  pint  of  boiling  water.  To  the  liquor,  strained  when  cold,  half  a 
pint  of  very  sharp  vinegar  is  added.  A  table-spoonful  of  this  mixture  to  be  given 
to  an  adult  every  half  hour.  The  capsicum  gargle  is  prepared  by  infusing  3ss  of 
capsicum  in  B  pint  of  boiling  water;  or  by  adding  fjvj  of  the  tincture  to  f^viij 
of  the  infusion  of  roses;  or,  in  some  cases,  Stephen's  pepper  medicine  may  be  used 

irgle. 

TINCiniA  rU'SICI,  L  B.  D.  [U.S.];  Tincture  of  Capsicum.  -(Capsicum,  bruised 
[or,  il  percolation  be  followed,  in  moderately  fine  powder,  A1.],  3x  Hfiss,  Z>.]; 
Proof  Spirit  Oij  [Oj,  Z).].  Digest  for  seven  [fourteen,  D.~]  days,  then  express  and 
Btrain  [strain,  squeeze  the  residuum,  and  filter  the  liquors.  [The  U.  S.  Pharm 
directs  Capsicum,  in  powder,  si;  Diluted  Alcohol  Oij.]  This  tincture  is  best  pre- 
pared by  percolation,  which  may  be  commenced  so  soon  as  the  capsicum  is  made 
into  a  pulp  with  a  little  of  the  spirit,  7;.].)_Dose  l^x  to  f 3 j .  Employed  in  the 
low  stage  ol  typhus  and  scarlet  fevers,  aud  in  gangrenous  sore-throat,  and  to  pre- 
vent the  nausea  which  oil  of  turpentine  is  apt  to  occasion.  Properly  diluted,  it 
may  be  used  as  a  gargle,  as  above  mentioned.  Externally,  it  is  sometimes  used  as 
a  local  stimulant. 

179.  Mandragora  Officinarum,  Zom.-Common  Mandrake. 

Sex.  St/st.  Pentandria  Monogynia. 
(Radix.) 

M^ayi^c  ft'*"!,  a-rifxnUy  xifiaU,  &c,  DioBCOrides,  lib.  iv.  cap.  7G ;  Mandragora,  Pliny,  Hist 

xxv.  cap.  M,  c,l.  \  al,,.;  Jtropa  Mandragora,  Linn—South  of  Europe.     Mandrake  is 

an  aero  -narcotic  poison;   when  Mvallowcl,  it  purges  violently.?     The  roots,  from  their  fancied 

J  Duiu'i  M,. I.  (■„,„„„„,.  ml.  ii.  Deo.  2.  1788.         ■  Med.  Communicati  ns,  vol.  ii.  p  372   1790 
i.iin,i   Mtd.  and  PAys.  Jour*,  vol.  v.p  (93   1801  »»».«.  p.  ore,  i/w*. 

t  Kreytig,  I    ,1   Sekartaekfieber,  1803,  in  Voigtel'a'jrsnMw, 
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resemblance  to  the  human  form,  wore  called  anthropomarphon,  and  were  supposed  to  prove 
barrenness.1     The  root  of  Bryonia  dioica  is  sold  at  die  herb-shops  as  a  substitute  for  Mandraki 
Dr.  Sylvester2  has  recently  drawn  attention  to  the  ancient  uses  of  this  plant  as  ai 


Order  XLIII.  BORAGINACE^E,  Lindley.— BORAGEW0RT& 

BonrtAGETE,  DC. — Boragineje,  Endl. 

Characters — Calyx  persistent,  with  4  or  5  divisions.      Corolla  hypogynous,  monopi 
generally  regular,  5  cleft,  sometimes  4-cleft,  with  an  imbricated  aestivation.     Stamens 
upon  the  corolla,  equal    to  the  number  of  its  lobes,  and   alternate  with  them.     Ovary  ; 
4-seeded,  or   2-parted,  4-celled;  ovules  attached  to  the  lowest  point  of  the  cavity,  ampl 
Style  simple,  arising  from  the   base  of  the   lobes  of  the  ovary;   stigma  simple  or  bifid, 
or  4,  distinct.     Seed  separable  from  the  pericarp,  destitute  of  albumen;  embryo  with  a 
radicle;  cotyledons  parallel  with  the  axis,  plano-convex,  sometimes  4  (!)  in  Amsinckia, 
aceous  plants  or  shrubs.     Stems  round.     Leaves  alternate,  often  covered  with  asperii 
of  hairs   proceeding   from  an   indurated    enlarged    base.     Flowers   in    1-sided  gyrate  - 
racemes,  or  panicles,  some  solitary  and  -axillary  {Lindley). 

Properties. — The  plants  of  this  order  are  characterized  by  their  mucilaginous  quality 
are,  therefore,  mostly  harmless  and  inert. 

Formerly,  several   borageworts  were  used   in  medicine;  for  example,  Symphytum  offi< 
Linn.,  Borrago  officinalis,  Linn  ,  Cynogbssum  officinale,  Linn  ,  Pulmonaria  officinalis,  Linn 
spermum  officinale,  Linn.,  and  Echiurn  vulgare,  Linn.     They  possess  little  medicinal  value 
formerly  many  virtues  were  ascribed  to  them),  and  are   now  obsolete.     The  only  1m 
still  found  in  pharmaceutists'  shops  is  Alkanna  tinctoria,  Linn. 

180.  Alkanna  tinctoria,  Tausch. — Dyer's  Alkanet. 

Sex.  Syst.  Pentandria,  Monogynia. 
(Radix.) 

mAy%ovs-a,  Dioscorides,  lib.  iv.  cap.  23;  Lithospermum  tinctorium.  Linn,  Herb.  Sp, 
ii.;  j&nchusa  tinctoria,3   Desf.,  Atl.  i.  p.    156;   Hayne,  Arzneigew.,  10,  t.  ii.:  .'lb 
Nees,  Off.   Pflanz.,  Suppl.  ii.  t.   6;    Handb.  ii.   591;  Mkanna  tinctoria,  Tausch,  in  Florl 
A  deciduous   herbaceous   plant  with  a    perennial,  dark   blood-red  root.     This,  when  drii 
Btitutes  the  alkanet  root  {radix  alkanna  tinctoria)  of  the  shops,  and  which  is  sometime 
spurious  alkanet  root  {radix  alkanna  spuria)  to  distinguish  it  from  the  henna  or  al-henna 
Arabs  {Lawsonia  alba,  Lam.),  whose  root  is  called  the  true  alkanet  {radix  alkanna  vera).    The 
plant  grows  on  the  shores  of  the  Mediterranean,  in  Asia  Minor,  Greece,  &c. 

Alkanet  root  was  analyzed   by  John,4  who  found   the  constituents  to  be  a  peculiar  < 
mutter  (pseudo-alkannin)  5.50.  extractive  1.00,  gum  6.25,  matters  extracted  by  caustic pota 
ivoody  fibre  18.00=95.75  [loss  4.25].     The  colouring  matter  resides  in  the  cortical  part  of  the 
root,  and  was  regarded  by  Pelletier*  a6  a  kind  of  fatty  acid  {am basic  arid)  ;  but  it  is  no 
ally  considered  to  be  a  resinoid  {anchusine)  whose  composition  is  C33H2o08.     It  is  of  a  d 
colour,  fusible  at  140°  F.,  insoluble  in  water,  but  very  soluble  in  alcohol  and  in  acetic  aci 
alkalies  colour  it  blue.     Acetate  and  subacetate  of  lead,  protochloride  of  tin,  the  salts  of  iron 
and  alumina,  precipitate  it ;  chlorine  and  strong  acids  destroy  it.     Alkanet  root  comm- 
its colouring   matter   to  oily  and   fatty  substances;  and   hence  is  used  by  the  pharmaci 
colour  lip  salve  {unguentum  labiale),  hair  oil,  &c. 

Order  XLIV.  CONVOLVULACEiE,  R.  Brown.— BIND- 
WEEDS. 

Convolvuli,  Jussieu. 

Characters — Calyx  persistent,  in  5  divisions,  remarkably  imbricated,  as  if  in  more  wliorls 
than  1,  often  very  unequal.  Corolla  monopetalous,  hypogynous,  regular,  deciduous;  the  Inn1' 
5  lobed,  plaited;  the  tube  without  scales.     Stamens  5,  inserted  into  the  base  of  the  coro 

1  Matthiolus,  Comtn.  Dioscor.  *  Pharmaceutical  Journal,  vol.  vii.  p  519, 

3  Smith  (Pruilr.Fl.  Grceca,  i.  1 16)  and  Gussone  (Syn.  p.  218)  declare  the  Anchusa  tinctoria.  Linn.,  Hern 
Sp.  ed.  ii.  p.  192  (Alkanna  controversa,  DC,  Prodr.  x.  103)  to  he  entirely  different  from  the  Alt-cnna  tinc- 
toria, Tausch. 

4  Chemische  Schriften.  iv.  85;  Kunze,  Wnarenlcunde.  ii.  37. 

4  Bull,  de  Pharm.  vi.  445.  1814  ;  Journ.  de  Pharm.  xix.  105,  1833. 
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alternate  with  its  segments.     Ovary  simple,  with  2  or  4  cells,  seldom  with  1  ;  sometimes  in  2 

or  4  distinct  divisions;  few-seeded  ;  the  ovules  definite  and  erect,  when  more  than  1  collateral; 

style  1;  usually  divided  at  the  top,  or  as  many  as  the  divisions  of  the  ovary,  and   arising  from 

obtuse  or  acute.     Disk  annular,  hypogynous.     Capsule  with  from  I  to  4  cells, 

ni  or  capsular;  the  valves  fitting,  at  their  edges,  to  the  angles  of  a  loose  dissepiment, 

bearing  the  seeds  at  its  base     Seeds  with  a  small  quantity  of  mucilaginous  albumen;  embryo 

carved  ;  COlyledoru   leafy,  shrivelled  ;  radicle  inferior   next  to   the   bilum.     Herbaceous  plants  or 

shrubs,  usually  twining  and   milky,  smooth,  or   with  a  simple   pubescence;   sometimes  erect 

Leaves  alternate,  undivided  or  lobed,  seldom  pinnatifid,  with  no  stipules.     Inflorescence 

axillary  or  terminal ;  peduncles  1  or  many-flowered,  the  partial  ones  generally  with  2  bracts, 

Which  sometimes  enlarge  greatly  after  flowering  (Lindley). 

1'hoi-khtiks. — The  roots  and  seeds  only  have  been  used  in  medicine. 

The  tuberous  roots  of  some  species  (as  of  jalap  and  scammony)  contain  an  acrid,  milky, 

purgative  juice,  which  owes  its  medicinal  qualities  to  the  contained  resin.     Mechoacan  and  Tur- 

prilt  (Ijimntca  Turpethuni)  roots,  formerly  used  as  purgatives,  are  now  obsolete.     In  other  tnl-> 

rou-    root-  (as  of  Batatas  edulis)  the   resin  is  deficient  or  absent,  and   starchy  matter  predoi.u- 

in  consequence  of  which  they  become  edible,  and  are  cultivated  for  the  table. 

The  seeds  of  some  species  (as  of  Pliarbitis  carulea)  are  cathartic. 

181.  CONVOLVULUS  SC AMMONIA,  Zm„.-THE  SCAMMONY. 

Sex.  Fyst.  Pentandria,  Monogynia.  ♦ 

(Oiiiumi-rcsina  o  resect;!  radice  emissa,  L.  D. — Gummy  resinous  exudation  from  incisions  into  the  root, 

E.D.) 

Distort. — A  purgative  substance  called  scammony  (axa.fipJivi.ov)  was  known  to 
the  Greeks  long  before  the  time  of  Hippocrates.1  The  Father  of  Medicine,  who 
frequently  employed  it,  says  that  it  evacuates,  both  upwards  and  downwards,  bile 
and  mucus,  and  expels  flatus.2  Dioscorides3  notices  the  plant  which  yields  scam- 
mony, and  terms  it  oxappuvia..  Pliny,4  also,  speaks  of  scammony,  which  he  calls 
scammonium. 

Dr.  Sibthorp5  refers  the  scammony  of  Dioscorides  to  C.  farinoms,  a  Maderia 
species  !  on  what  ground  does  not  appear,  as  this  supposed  species  is  not  in  his 
herbarium.8  If  the  ordinary  reading  of  the  text  of  Dioscorides  be  correct,  this 
author  represents  the  scammony  as  having  hairy  branches  and  leaves;  which  applies 
better  to  C.  tagittffolius  ( ('.  Sibihorpii,  lloemer  and  Schultes),  found  by  Sibthorp 
in  Samoa  and  other  islands  of  the  Grecian  Archipelago.  This  species  is  with  great 
probability  adopted  by  Dierbach7  as  the  source  of  the  ancient  scammony.8 

BOTANY.  Gran.  Char. — Sepals  5.  Corolla  cam  pan  ulate.  Stylel.  Stigma*  2, 
linear-cylindrical,  often  revolute.  Ooary  2-celled,  with  4  ovules.  Capsule  2-celled 
i  ( Ihoisy). 

Sp.  Char. — Stem  smooth.  Leaves  sagittate,  posteriorly  truncate  with  entire  or 
iicd  slashed  auricles.  Peduncles  very  long,  many-flowered.  Sepals  coloured, 
,  obtusely  truncated,  mucronulate,  the  external  ones  a  little  smaller,  2 — 3  lines 
Corolla  oampanulate,  an  inch  long  (Choisy). 

Root  perennial,  tapering,  3  or  4  feet  long,  with  an  acrid,  milky  juice.  Stems 
oumerous,  twining,  herbaceous,  smooth.  Leaves  on  long  petioles,  acuminate,  with 
pointed  lobes  at  the  base.  Peduncles  solitary,  scarcely  twice  so  long  as  the  leaves. 
Bracts  awl-shaped.  Sepals  obovate,  truncated,  with  a  reflex  point,  coloured  at  the 
edge.  <  brolla  pale  yellow,  with  purple  stripes.  Stamina  shorter  than  the  corolla; 
anthers  erect,  sagittate.     Style  as  long  as  the  stamens;  stigmas  white. 

Hab. — Hedges  and  bushy  places  in  Greece  and  the  Levant. 

PREPARATION. — The  method  of  procuring  scammony  is,  according  to  Dr.  Russel  9 


Arzntimitttll.  IM.  i.  S.  17;  Bischoff,  Handb.  d.  Arzneimittell   Bd.  i    S   40 
J  /)•  Mm',.  Mai  Fobs,  j  i,ib.  iv.  cap.  171.  ' 

1  Hist.  \,u.  lib.  xxvi.  cap,  38,  ed.  Vulp.  t  Prod.Fl.  Grcectr'. 

,   ..       „  '  Arzneimittell.  d'.  Hippokrates,  S.  138. 

vol.  ii.  p.  96,  1711)  says  that  the  scammony  of  Samoa  is  collected 

i  ir  basis  qoi 

Sibthorp  found 
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as  follows  :  Having  cleared  away  the  earth  from  the  upper  part  of  the  root  tin 
peasants  cut  off  the  top  in  an  oblique  direction,  about  two  inches  below  where  tin 
stalks  spring  from  it.  Under  the  most  depending  part  of  the  slope  thej 
shell,  or  some  other  convenient  receptacle,  into  which  the  milky  juice  flows.  It  u 
then  left  about  twelve  hours,  which  time  is  sufficient  for  the  drawing-oil'  the  whole 
juice;  this,  however,  is  in  small  quantity,  each  root  affording  but  a  few  drachms, 
This  milky  juice  from  the  several  roots  is  put  together  often  into  the  leg  of 
boot,  for  want  of  some  more  proper  vessel,  when  in  a  little  time  it  grows  hard, and 
is  the  genuine  scammony. 

Of  this  entirely  pure  scammony,  says  Dr.  Russel,  but  very  little  is  hrouL 
market,  the  greater  part  of  what  is   to  be  met  with  being  adulterated,  if  rj 
those  who  gather  it,  by  those  who  buy  it  of  them   abroad;  for  the  chief  ; 
what  is  brought  hither  passes  through  the  hands  of  a  few  people,  chiefly  Jew 
make  it  their  business  to  go  to  the  villages  of  any  note  near  which  the  scammont 
is  collected  (as  Antioch,  Shogre,  Elib,  Maraash,  &c),  and  then  buying  it  while  it 
is  yet  soft,  they  have  an  opportunity  of  mixing  it  with  such  other  things ; 
their  purpose  best — as  wheat-flour,  ashes,  or  fine  sand,  all  of  which  he  fouud  it 
mixed  with;  but   there  seems,  he  adds,  some  other  ingredient  (possibly  t1 
pressed  juice),  which  makes  it  so  very  hard  and  indissoluble    that  he  was  not  able 
to  discover  it  to  his  satisfaction. 

Dioscorides  tluis  describes  the  mode  of  procuring  it:  The  head  being  «f'|);>r::i<<l,  tbi 
to  be  excavated  in   the  form  of  a  dome  (or  vault)  by  a   knife,  so  that  the  juice  may  flow  into 
the  cavity,  from  which  it  is  to  be  taken  out  in   shells.     Others  excavate  the  earth,  and,  having 
incised  the  root,  let  the  juice  run  into  the  cavity,  which  has  been  previously  lined  with  walnut 
leaves;   when  the  scammony  is  dry,  it  is  removed. 

I  have  been  informed  by  a  Turkey  merchant,  who  formerly  resided  at  Smyrna, 
that  scammony  is  brought  into  Smyrna,  in  the  soft  state,  on  camels.  Here  it  is 
mixed  with  various  impurities  by  persons  (Jews)  who  are  denominated  scammony 
makers,  and  who  adulterate  it,  and  thereby  lower  its  value  to  suit  the  market. 

Description — Scammony  (xcammonium ;  gummi-resina  scammonii)  ia  usually 
imported  from  Smyrna.  Occasionally,  it  comes  by  way  of  Trieste.  Still  more 
rarely  it  is  brought  from  Alcxandretta  (also  called  Scanderoon  or  Iskendenin),  the 
port  of,  and  road  to,  Aleppo.  It  comes  over  in  boxes  and  drums,  which  are  fre- 
quently lined  with  tin. 

I  shall  arrange1  the  different  sorts  of  scammony  of  commerce  under  three  bead.- : 
1st,  pure  scammony  ;  2dly,  adulterated  scammony ;  3dly,  factitious  scammony. 

1.  Pure  Scammony  (Scammonium  jiurum). — In  English  commerce  one 
only  is  known  under  this  name — namely,  the  virgin  scammony.     Scammony  in 
shells  is  probably  a  pure  scammony,  but  is  unknown  in  trade.     Trebizon  or  Samos 
scammony,  though  perhaps  a  pure  scammony,  differs  so  much  in  its  external  appear- 
ance from  the  ordinary  commercial  sorts,  that  it  is  unsalable  here. 

a.     Virgin    Scammony     (Lacryma2   Scammony;    Superior   Aleppo   Bit 


1  Marquart  (Pharm.  Central-Blattfur  1837,  p.  671),  who  has  published  an  elaborate  paper  on  scammony. 
He  arranges  the  various  sorts  as  follows  : — 

1.  Scammony  from  the  Convolvulacece. — Under  this  head  he  includes 

A.  Aleppo  scammony.    Of  this  he  makes  five  sorts. 
$#  Antioch  scammony.     Of  this  he  makes  three  sorts. 
y,  Samos  scammony. 

2.  Scammony  from  the  Asclepiadea. 

(T.  French  or  Montpellier  scammony. 

3.  Scammony  from  the  Apocynea. 

«,  Smyrna  scammony  of  commerce.    Of  this  he  makes  four  sorts. 

But  the  foundation  of  this  arrangement  is  erroneous.  Smyrna  scammony  is  not  the  produce  of  Apocyne*! 
but  of  a  smooth-leaved  Convolvulus,  as  Sherard  (Geoffrey,  Tract,  de  Mat.  Med.  ii  Gff7)  has  shown.  U>">« 
the  head  of  Smyrna  scammony,  Marquart  includes  adulterated  and  factitious  commercial  sorts.  In  tog' 
lish  commerce  no  distinction  of  Aleppo,  Antioch,  and  Smyrna  scammony  is  made.  ,     , 

a  The  term  "  lacryma  scammony"  I  have  heard  applied  to  this  sort  of  scammony  by  a  Turkey  mercM 
It  is  remarkable  that  a  somewhat  similar  term  was  used  by  the  ancients.   Coelius  Aurelianus(4CB('     ■   j 
lib.  ii.  cap.  xxix.)  speaks  of  '■  succum  scamonice  quam  diagridium  appellamus."     Now  diagridivm  i 
corruption  from  S'xKfjStov,  lacrymula,  a  little  tear.     The  word  diagridium  was  also  applied  to  a  prepara- 
tion of  scammony. 
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Scammony,  Guib.). — It  usually  occurs  in  amorphous  pieces;  but  a  careful  exami- 
nation of  Bome  large  lumps  has  led  me  to  believe  that  they  formed  portions  of  a 
which,  when  in  the  soft  state,  had  a  rounded  form.  The  whitish-gray  powder, 
which  covers  some  of  the  pieces,  effervesces  with  hydrochloric  acid;  and  I  have  no 
doubt,  therefore,  that  the  masses  have  been  rolled  in  chalk.  Virgin  scammony  is 
friable,  easily  reduced  to  small  fragments  between  the  fingers,  or  by  the  pressure 
of  the  nail,  and  has,  according  to  my  experiments,  a  sp.  gr.  of  1.210.  Its  frac- 
tured surface  is  resinous,  shining,  greenish-black;  presents  small  air-cavities,  and 
numerous  gray  scmitransparent  splinters,  or  fragments,  when  examined  by  a  mag- 
nifying glass;  and  does  not  effervesce  on  the  addition  of  hydrochloric  acid.  When 
rubbed  with  the  finger  moistened  with  ether,  water,  or  saliva,  it  readily  forms  a 
milky  liquid.  If  we  examine  thin  fragments,  or  splinters,  by  transmitted  light,  we 
observe  them  to  be  semitransparent  at  the  edges,  and  of  a  gray-brown  colour.  In  the 
lame  piece  we  sometimes  find  some  portions  shining  and  blackish,  as  above  described; 
while  others  are  dull  grayish.  This  difference  depends  probably,  as  Dr.  Russel  has 
led,  on  different  methods  of  drying.  Virgin  scammony  readily  takes  fire, 
and  bums  with  a  yellowish  flame.  Its  odour  is  peculiar,  somewhat  analogous  to  old 
chec.-e  ;  its  taste  is  slight  at  first,  afterwards  acrid.  The  decoction  of  its  powder, 
when  filtered  and  cold,  is  not  rendered  blue  by  tincture  of  iodine.  When  incine- 
rated in  a  crucible,  it  leaves  a  minute  portion  only  of  ash. 
This  sort  of  scammony  is  usually  imported  from  Smyrna. 

Porous,  brittle,  glistening  on  the  fractured  surface;  emits  no  bubbles  wben  hydrochloric  acid 
is  dropped  on  it;  no  blue  colour  is  produced  by  the  simultaneous  addition  of  iodide  of  potassium 
and  dilute  nitric  acid  to  water,  in  which  powdered  scammony  has  been  digested  at  170°. 
Ether  should  dissolve  78  grains  out  of  100  grains  of  scammony,  L. 

8-  Scammony  in  shells  or  calebashes  (Scammonium  in  testis ;  Sc.  in  cakbassis). — Unknown  in  Eng- 
lish commerce.     It  is  described  by  continental  writers  as  a  very  pure  sort. 

y.  Tribizon  Scammony.— In  1832,  a  substance  was  imported  into  London,  from  Trebizon, 
under  the  name  of  scammony,  which  was  unsalable  here.  The  sample  which  I  received  is 
a  portion  of  cake  apparently  round,  flat  below,  and  convex  above.  Its  colour  is  light-grayish  or 
reddish-brown;  when  moistened,  the  surface  becomes  glutinous  and  odorous;  its  taste  is  sweet, 
is.  and  somewhat  bitter.  In  its  external  appearance  it  has  more  resemblance  to  benzoin 
then  scammony. 

This,  probably,  is  the  Scammony  of  Samos  mentioned  by  Tournefort;1  the  Scammony  from 
Mytia  of  Dioscoridee.  It  would  appear  to  be  obtained  from  a  species  of  Convolvulus  (C.  Sagitti- 
Jolius)  different  from  that  which  yields  the  Aleppo  and  Smyrna  scammony;  for  both  Diosco- 
and  Tournefort  state  that  the  leaves  are  hairy. 

•1.  Ai)i:i/n:itATi:i»  Scammony  (Scammon ium  adidteratum).—V> nder  this  head 
an;  included  the  various  sorts  of  scammony  commonly  found  in  the  shops,  and 
which  English  dealers  distinguish  as  seconds,  third*,  &c.  To  this  division  belongs 
the  so-called  Antioch  scammony  (scammonium  antiochitm)  of  continental  writers. 
"W  bat  is  sum,. (imes  called  ou  the  continent  Smyrna  scammony  (scammonium  smyr- 
<  ither  adulterated  or  factitious  scammony.  The  term  Aleppo  scammony 
(teammoniwn  halepam  sen  aleppitnm)  is  applied  by  the  same  writers  to  virgin 
seammony,  and  to  the  better  sorts  of  adulterated  scammony.3  The  different  sorts 
of  adulterated  scammony  more  frequently  occur  in  round  flattened  or  plano-convex 
cakes  of  variable  size,  usually  an  inch  or  two  in  thickness,  and  about  five  inches  in 
diameter.  Some  are  met  with  in  amorphous,  irregular  lumps;  others  in  large  cylin- 
drical or  drum-shaped  masses. 

The  different  sorts  of  adulterated  scammony  vary  considerably  in  appearance, 

but  pau  so  insensibly  the  one  into  the  other  that  it  is  impossible  to  classify  them 

according  to  their  physical  characters.     I  shall,  therefore,  arrange  them  according 

to  their  chemical  characters.  ° 

A.  Adulterated  Scammony,  which  effervesces  on  (he  addition  of  hydrochloric 

'  A  Voyagt  into  the  Levant,  vol.  ii.  p.  96,  1741. 
that  no'offJ!  ■s.1",''''"1"", '," >■'»;.'»"»}•.  »«lt  to  n  friend  of  mine  for  sale  from  Aleppo,  which  is  so  adulterated 
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acid. — This  is  sophisticated  with  carbonate  of  lime,  and  sometimes  with  starch  or 
dextrine  also. 

a.    Calcareous,  Chalk)/,  or-  Cretaceous  Seammony. — Occurs  in  round  flat  cakei 
or  in  irregular  lumps.     It  is  more  ponderous  than  the  virgin  sort,  and  usually 
breaks  with  a  dull  and  earthy  fracture.    Its  colour  is  ash-gray,  like  common  Beconi 
ary  limestone.     A  specimen  in  irregular  lumps  I  found  to  have  the  be 
1.463.  h' 

Its  chemical  characters  are  as  follows:  hydrochloric  acid  applied  to  a  fractured 
surface  causes  effervescence;  iodine  produces  no  change  of  colour  when  added 
filtered  decoction  after  it  has  become  cold. 

Lumps  of  crystallized  carbonate  of  lime  are  sometimes  found  in  this  - 
seammony. 

£.  Calcareo- Amylaceous  Seammony. — This,  like  the  preceding,  occurs  in  round 
flat  cakes  or  in  irregular  lumps,  which  contain  carbonate  of  lime  and  either  wheat 
or  barley  starch  or  meal.1  I  have  also  met  with  it  in  cylindrical  or  drum-shaped 
masses. 

aa.  In  irregular  lumps. — It  sometimes  resembles  pure  seammony  in  its 
ness  and  dark  resinous  appearance;  but  usually  it  has  a  waxy  lustn 
grayish  colour. 
f3j3.  In  cylindrical  or  drum-shaped  masses. — This  kind  is  imported  cither  in  hoses 
or  drums,  into  which  it  seems  to  have  been  introduced  when  soft,  and  to 
have  hardened  subsequently — hence  its  form  is  that  of  the  package  in  which 
it  was  imported.    A  sample  of  a  circular  cake  (about  12  inches  in  dian 
and  several  inches  thick)  presents  a  dull-grayish  fracture.     Its  sp.  gr,,  ac- 
cording to  my  experiments,  is  1.359. 
yy.  In  circulur  fiat  cakes. — I  have  received  this  sort  of  seammony  in  the  form 
of  circular  flat  cakes,  about  five  inches  in  diameter,  and  one  inch  thick. 
They  are  heavy,  dense,  and  much  more  difficult  to  fracture  than  il 
ceding  kinds.     The  fractured  surface,  in  some  samples,  is  resinous  and 
shining,  in  others  dull;  it  has  air-cavities,  and  numerous  small  white 
(chalk);   its   colour  is  grayish   to   grayish-black.     The  sp.  gr.  van 
different  samples,  from  1.276  to  1.543.     I  have  received  portions  o 
cakes  of  this  variety  of  seammony,  on  which  were  marked  the  actual  quan- 
tity of  chalk  which  had  been  intermixed  in  each  sample.     In  100  pa 
the  cakes  the  proportions  of  chalk  were  respectively  as  follows:  13.07,  28.1, 
25.0,  31.05,  and  37.54.     These  numbers  were  furnished  by  the  I 
importer  to  one  of  our  most  respectable  wholesale  druggists,  from  whom  I 
received  them. 
The  chemical  characters  of  calcareo-amylaceous  seammony  are  as  follows:  hydro- 
chloric acid  applied  to  a  fractured  surface  causes  effervescence ;  iodine  produces  l 
blue  colour  when  added  to  the  filtered  decoction  after  it  has  become  cold. 

y.  Calcareo-dextrtnous  Seammony. — This  sort  differs  from  the  preceding 
circumstance  that  iodine  produces  a  reddish-purple  tint  when  added  to  the  filtered 
decoction  after  it  has  become  cold.     It  appears  to  contain  carbonate  of  lime  and 
dextrine. 

B.  Adulterated  Seammony,  which  does  not  effervesce  on  the  addition  of  hydro- 
chloric acid. — This  sort  of  seammony  is  usually  sophisticated  with  wheat-meal. 

8.  Amylaceous  Seammony. — This  sort  of  seammony  is  adulterated  with  the 
starch  or  flower  of  either  wheat  or  barley — probably  the  former;  it  is  of  less  fre- 
quent occurrence  than  the  calcareo-amylaceous  kind.  It  occurs  in  irregular  lump- 
and  round  flat  cakes,  which  sometimes  have  a  resinous  fracture  and  a  dark  colour 

1  Dioscorides  states  that  the  Syrian  seammony  is  adulterated  with  t/W,</*>.oc  (  purgl)K 

opiBivov  ahivjiov  (meal  of  the  ervil  or  bastard  lentil,  the  Ervirm  Ervilia  of  I. inn.)    A  careful  micro** 
examination  of  amylaceous  and  calcareo-amylaceous  seammony  has  s 

used  for  adulterating  these  sorts  of  seammony,  at  the  present  day,  is  that  of  either  wheat  o\ 
think  of  wheat. 
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like  pure  scammony,  but  which  more  commonly  have  a  waxy  lustre  and  a  grayish 
colour.  It  contains  starch  and  ligneous  matter,  but  not  chalk.  It  does  not,  there- 
fore, effervesce  with  hydrochloric  acid.  Its  decoction,  when  filtered,  and  cooled, 
strikes  a  blue  colour  on  the  addition  of  iodine. 

i.  Selenitic  or  Gypseous  Scammony. — This  kind  has  been  described  by  Marquart.  Its  sp.  gr.  was 
1.731,  and  it  contained  no  less  than  52  per  cent,  of  gypsum  (sulphate  of  lime). 

£.  Bottom  8cammony. — Marquart  met  with  a  scammony  which  had  a  horny  consistence  and 
a  sp.  gr.  of  1.167,  Alter  it  had  been  deprived  of  its  resin  and  extractive,  it  swelled  up  in 
boiling  water.  The  constituent  which  thus  swelled  up  was  soluble  in  caustic  potash;  Marquart 
led  it  as  bassorin. 

In  the  Museum  of  the  Pharmaceutical  Society  is  a  specimen  of  scammony  which  is  supposed 
to  be  adulterated  with  tragacanth  and  some  iesin. 

n.  Indian  8cammony. — From  my  friend  Dr.  Royle  I  have  received  a  sample  of  scammony 
met  with  in  the  Indian  bazaars.  It  is  light,  porous,  of  a  greenish-gray  colour;  gritty  under  the 
teeth,  as  if  containing  a  considerable  quantity  of  sand,  and  having  a  balsamic  olibanum-like 
odour. 

3.  Factitious  Scammony  [Scammonium  factitium). — To  this  division  belongs 
part  of  the  so-called  Smyrna  scammony  of  continental  commerce,  as  well  as 
French  or  MontpeUier  scammony.  I  have  met  with  three  samples  of  factitious 
scammony. 

a.  Under  the  name  of  Smyrna  scammony,  I  purchased  of  a  London  dealer  a  sort  of  scammony 
in  the  form  of  circular  flat  cakes,  about  half  an  inch  thick.  It  is  blackish,  and  has,  externally, 
a  slaiy  appearance  ;  it  breaks  with  diiiiculty ;  its  fracture  is  dull  and  black.  Its  sp.  gr.  is  1.412. 
Moistened  and  rubbed,  it  evolves  the  smell  of  guaiacum.  Boiled  with  water,  it  yields  a  turbid 
liquor  (which  is  not  rendered  blue  by  iodine),  and  deposits  a  blackish  powder;  the  latter,  boiled 
with  alcohol,  yields  a  solution  which  becomes  greenish-blue  on  the  addition  of  nitric  acid,  show- 
ing the  presence  of  guaiacum. 

It  is  probably  the  common  Smyrna  scammony  (Scammonium  smyrnense  factitium)  of  Gray,1 
who  directs  it  to  be  made  with  Aleppo  scammony,  1  lb.;  extract  of  jalap,  5  lbs.;  guaiacum 
resin,  ID  lbs.;  sago,  10  lbs.;  and  ivory  black,  4  lbs. 

(3.  Under  the  name  of  Scammonium  smyrnense  medicinale  venale,  M.  Batka  has  presented  to  the 
Pharmaceutical  Society  a  spurious  scammony  said  to  be  made  up  of  gum,  bread,  scammony, 
guaiacum,  benzoin,  wax,  sand,  and  wood. 

y.  French  or  Monlpellier  Scammony  (Scammonium  gallicum  seu  monspeliacum). — This  substance 
i-  made,  in  the  southern  part  of  France,  with  the  expressed  juice  of  Cijnamhum  monspeliacum. 
mixed  with  different  resins  and  other  purgative  substances.  It  occurs  in  semicircular,  blackish 
hard,  compact  cakes,  which  frequently  have  the  smell  of  balsam  of  Peru. 

COMPOSITION,  a.  Of  the  Root. — The  dried  root  of  Convolvulus  Scammonia 
was  analyzed,  in  1837,  by  Marquart,3  who  obtained  from  it  the  following  sub- 
stances :  resin  4.12,  sugar,  convolvulin,  and  extractive  18.68,  resin  and  wax  0.55 
'jitm,  5.8,  extractive  '2.4,  starch  7.0,  extractive  soluble  in  hot,  but  not  in  cold  water 
I  I  [salt*  and  woody  fibre  05. 05].  The  resin,  the  wax,  and  a  portion  of  the  gum, 
arc  contained  in  the  milky  juice  of  the  latex  vessels  (yasa  laticis);  while  the  sugar, 
gum, extractive,  and  salts  dissolved  in  water,  constitute  the  juice  of  the  cells;  and 
in  this  juice  the  starch-globules  float. 

1.  Kksi\. — This  is  analogous  to  that  of  the  scammony  of  commerce. 

3.  CoVTOKYULUr.— A  substance  supposed  by  Marquart  to  be  a  vegetable  alkali.  It  reacts 
feebly  as  a  vegetable  alkali,  and  is  precipitated  from  its  watery  solution  by  tincture  of  nutgalls. 
Marquart  thinks  it  probably  exists  in  jalap. 

d.  Of  Scammony. — liouillon-Lagrange  and  Vogel3  analyzed  two  kinds;  one 
called  Aleppo,  the  other  Smyrna  scammony.  Marquart4  analyzed  twelve  kinds- 
of  these,  eight  sorts  [five  called  Aleppo,  and  three  Antioch  scammony)  he  considers 
to  be  the  produce  of  Canvolwhu  Scammonia;  while  the  remaining  four,  which 
he  sa\>,  are  called  in  commerce  Smyrna  scammony,  he  erroneously  ascribes  to 
Periploca  Secamone,  Linn.  Three  of  these,  however,  appear  to  be  adulterated 
sorts,  and  one  (the  12th)  is  obviously  factitious. 


- to  tin-  PKarmaeopaia,9d  edit.  IslM.  a  pi,arm  Central-Blatt  f&rtfm  <s  &<*■> 
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Dr.  Christison1  Las  analyzed  both  pure  and  adulterated  scammony.     His  results 
are  as  follows  : — 


Pure  Scammony. 

Adulterated  Scammoky. 

Old. 

Old. 

Moist. 

Calcareous. 

Amylaceous. 

Calcareo- 

Resin     .... 

Amylaceous. 

81.8 

83.0 

77.0 

64.6 

56.6 

43.3 

37.0 

62.0 

42.4 

6.0 

8.0 

6.0 

6.8 

5.0 

8.2 

9.0 

7.2 

7.8 

Starch  (fecula) 

1.0 

— 

— 

— 

1.4 

4.0 

20.0 

10.4 

13.2 

Lignin  and  sand 

35 

3.2 

5.0 

52 

7.1 

7.8 

22.2 

13.4 

9.4 

Chalk    .    .    .    . 

— 

— 

— 

17.6 

25.0 

31.6 

— 

— 

18.6 

Water   .... 

7.7 

7.2 

12.6 

6.4 

5.2 

6.4 

12.0 

7.5 

10.4 

1 00.0 

10L.4 

100.6 

100.6 

1 

101.3 

100.2 

100.5 

101.8 

Adulteration. — The  characters  of  good  scammony  are  as  follows :  It  readily 
fractures  between  the  fingers,  or  by  the  pressure  of  the  nail ;  its  sp.  gr.  is  about 
1.2  ;  its  fracture  is  dark,  glistening,  and  resinous;  its  fractured  surface  should  not 
effervesce  on  the  addition  of  hydrochloric  acid  ;  the  decoction  of  the  powder,  filtered 
and  cooled,  is  not  rendered  blue  or  purplish  by  tincture  of  iodine ;  paper  moistened 
with  an  alcoholic  or  ethereal  tincture  of  scammony  should  undergo  no  change  of 
colour  when  exposed  to  brown  nitrous  fumes  (produced  by  pouring  a  drachm  of 
strong  nitric  acid  over  some  filings  of  zinc,  iron,  or  copper,  contained  in  a  tumbler 
or  wineglass;  100  grains,  incinerated  with  nitrate  of  ammonia,  yield  about  thre^ 
grains  of  ashes  (according  to  my  experiments);  sulphuric  ether  separates  at  lease 
78  per  cent,  of  resin  (principally),  dried  at  280°  F. 

"  Fracture  glistening,  almost  resinous,  if  the  specimen  be  old  and  dry;  muriatic  acid  does  not 
cause  effervescence  on  its  surface;  the  decoction  of  its  powder,  filtered  and  cooled,  is  not  ren- 
dered blue  by  tincture  of  iodine.  Sulphuric  ether  separates  at  least  80  per  cent  of  re^in  dried 
at  280°."— Ph.  Ed. 

Hydrochloric  acid  detects  the  presence  of  carbonates;  iodine  added  to  the 
cooled  decoction  of  scammony  detects  starch  and  dextrine ;  by  nitrous  fumes  the 
presence  of  guaiacum  resin  may  be  detected,  for  they  give  a  blue  colour  to  paper 
which  has  been  moistened  with  tincture  of  guaiacum  ;  incineration  detects  an  ab- 
normal amount  of  inorganic  matter,  as  chalk,  gypsum,  or  sand  ;  ether  determines 
the  amount  of  resinous  matter  present.3  The  microscope  serves  to  detect  the  pres- 
ence and  sort  of  starch  or  meal  used  for  adulterating.     Hitherto,  the  only  starch  I 

have  detected  in  adulterated  scammony  is  that  of  a  cereal,  either  wheat  or  barley 

probably  the  former  (see  ante,  p.  512). 

PHYSIOLOGICAL  Effkcts.  a.  On  Animal*  generally. — The  experiments  of 
Orfila*  lead  us  to  infer  that  scammony  is  not  poisonous.  "We  have,"  says  he 
"  frequently  administered  four  drachms  of  it  to  dogs  who  had  the  oesophao-us  after- 
wards tied,  and  have  only  observed  alvine  evacuations."  On  horses  and  other 
herbivorous  animals  its  operation  is  very  uncertain.  Gilbert4  states  that  six  drachms 
killed  a  sheep  in  twenty  days,  without  having  caused  purging.  Viborg5  says  half 
an  ounce  given  to  a  dog  caused  several  loose  stools;  the  same^ose  had  no  effect  on 
a  badger.  It  is  probable,  however,  that  in  all  the  experiments  now  referred  to 
adulterated  Bcammony  was  employed. 

£.  On  Man. — The  effects  of  pure  scammony  are  those  of  a  powerful  and  drastic 
purgative.  As  the  greater  part  of  the  commercial  drug  is  largely  adulterated 
practitioners  are,  1  suspect,  scarcely  acquainted  with  the  operation  of  the  genuine 
article,  which  appears  to  me  to  possess  nearly  double  the  activity  of  that  usually 

1  Disptntatorff. 

J  };;:'  &T  °"  'he  "■»«"■*■  °fScammonyM  the  author,  iu  tbe  Pkarmactuti- 

"  u'.l'm'rr/'l'V^  d.  Arzn.  u.O,Jte,  Bd.  ii.  S.  181.  '  Moiroud,  Pharm    Yet.  p.  271. 
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found  in  commerce.     As  the  evacuant  powers  of  scammony  depend  on  its 
irritation,  it  operates  more  energetically  when   there   is   a  deficiency  of  iir, 
mucus,  and  is  then  very  apt  to  gripe  ;  ami  vice  versa,  when  the  intestines  are  well 
lined  with  secretion,  it   passes  through  with  much  less  effect.     In    its  opi 
scammony  is  closely  allied  to  jalap,  than  which  it  is  more  active,  while  its  odour 
and  taste  are  less  nauseous.     It  is  less  irritant  than  gamboge. 

Uses. — Scammony  is,  of  course,  inadmissible  in  inflammatory  conditions  of  the 
alimentary  canal,  on  account  of  its  irritant  qualities.     It  is  well  adapted  for  torpid 
and   inactive  conditions  of  the   abdominal  organs,  accompanied  with  much  slimy 
mucus  in  the  intestines.     It  is  principally  valuable  as  a  smart  purgative  for  chil- 
dren, on  account  of  the  smallness  of  the  dose  necessary  to  produce  the  effei 
slight  taste,  and  the  energy,  yet  safety,  of  its  operation.     When  used  for  them,  it 
is  generally  associated  with  calomel.     Where  a  milder  purgative  is  required,  it  may 
be  conjoined  with  rhubarb,  sulphate  of  potash,  and  an  aromatic.     It  may  1 
ployed  to  open  the  bowels  in  constipation  ;  to  expel  worms,  especially  of  children: 
to  act  as  an  hydragogue  purgative,  on  the  principle  of  counter-irritation,  as  in 
tions  of  the   head  and  dropsies ;  and  for  any  other  purpose  for  which  an  active 
cathartic  may  be  required. 

Administration. — For  an  adult,  the  usual  dose  of  commercial  scammony  is 
ten  grains  to  a  scruple ;  but,  of  virgin  scammony,  from  ten  to  fifteen  grains.  In 
order  to  diminish  its  irritant  and  griping  qualities,  it  should  be  finely  divided.  Fot 
this  purpose  it  may  be  intimately  mixed  with  some  bland  powder  (as  gum,  starch, 
sugar,  &c.),  or  made  into  an  emulsion  with  milk. 

1.  PULVIS  SCAM3I0NI1  COMPOSITE,  L.  D. ;   Compound  Powder  of  Scammmy.- 

(The  London  College  directs  it  to  be  prepared  with  Scammony,  Hard  Extract  of 
Jalap,  of  each  ^ij  ;  Ginger  ^ss.  Hub  them  separately  to  very  fine  powder;  then 
mix  them.  The  Edinburgh  College  directs  it  to  be  made  of  equal  parts  of  Scam- 
mony and  Bitartrate  of  Potash,  triturated  together  to  a  very  fine  powder.  The 
Dublin  ( 'ollege  orders  of  Scammony,  in  fine  powder,  3j  ;  Compound  Powder  of 
Jalap  fiij.  Mix  thoroughly  by  trituration,  and  pass  the  powder  through  a  fine 
sieve.) — The  effects  of  scammony  and  of  extract  of  jalap  being  very  similar,  little 
or  no  advantage  can  be  obtained  by  the  intermixture  of  these  substances.  The 
ginger  is  intended  to  correct  the  griping  of  the  other  ingredients.  The  bitartrate 
of  potash,  used  by  the  Edinburgh  College,  can  do  little  more  than  serve  to  divide 
the  scammony.  Compound  powder  of  scammony  is  cathartic ;  and  is  used  as  a 
smart  purge  for  children,  especially  where  much  mucous  slime  is  contained  in  the 
bowels,  and  in  worm  cases.  The  dose  of  the  London  and  Dublin  preparation,  for 
an  adult,  is  from  grs.  x.  to  9j ;  for  children  under  a  twelvemonth  old,  from  grs.  iij. 
to  grs.  v.  The  dose  of  the  Edinburgh  preparation,  for  an  adult,  is  from  grs.  xv  to 
5ss. 

2.  PU1YIS  SCA3DI0MI  CO  CAIMELANE  ;  Powder  of  Scammony  with  Calm 
(Scammony  3J  ;  Calomel,  Sugar,  of  each  Jss.  Mix.) — Though  this  preparation 
is  not  contained  in  any  of  the  British  pharmacopoeias,  yet  the  frequency  of  its  em- 
ployment in  the  diseases  of  children  is  a  sufficient  apology  for  its  introduction 
here.  Dose,  for  an  adult,  grs.  x  to  grs.  xx;  for  children,  from  grs.  iv  to  grs.  x, 
according  to  the  age  of  the  patient. 

This  preparation  may  be  employed  as  a  substitute  for  the  old  Pulvis  Basil* 
Royal  Poicder,  which  consisted  of  equal  parts  of  scammony,  calomel,  cream  of  tar- 
tar, and  antimonic  acid. 

I  CONFECTIO  8CAMM0WI,  L.;  Elcctuarium  Scammonii,  D.;  Confection  of  S"'*- 
mony. — (Scammony,  powdered,  gjss ;  Cloves,  bruised ;  Ginger,  powdered,  each 
5vj ;  Oil  of  Caraway  f  3ss ;  Syrup  of  Roses  as  much  as  may  be  sufficient.  Rub 
the  dry  ingredients  together  to  very  fine  powder,  and  preserve  them  ;  then,  when- 
ever the  confection  is  to  be  used,  the  syrup  being  gradually  poured  in,  rub  again; 
lastly,  the  oil  of  caraway  being  added,  mix  them  all,  L. — The  Dublin  College  or- 
ders of  Scammony,  in  fine  powder,  giij;    Ginger,  in  fine  powder,  Jiss;  On  ot 
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Caraway  f  5 } ;  Oil  of  Cloves  f  3ss ;  Simple  Syrup  f.fiij;  Clarified  Honey,  by 
weight  5 188.) — A  warm  or  aromatic  cathartic.  Dose,  for  an  adult,  9j  to  3J  ',  for 
children,  grs.  iij  to  grs.  x.     It  is  seldom  employed. 

4.  i:\TR\CTni  rive  RESIXA  SCAMONII,  E.  3  Extract  or  Resin  of  Scammony.-- 

(Take  any  convenient  quantity  of  scammony  in  fine  powder;  boil  it  in  successive 
portions  of  proof  spirit  till  the  spirit  ceases  to  dissolve  anything;  filter;  distil  the 
liquid  till  little  but  water  passes  over.  Then  pour  away  the  watery  solution  from 
the  resin  at  the  bottom ;  agitate  the  resin  with  the  successive  portions  of  boiling 
wafer  till  it  is  well  washed;  and,  lastly,  dry  it  at  a  temperature  not  exceeding  240°.) 
— To  obtain  pure  resin  of  scammony,  alcohol  or  ether  should  be  used  instead  of 
proof  spirit.  It  is  brownish,  and  in  thin  layers  transparent;  when  heated,  it 
evolves  a  peculiar,  not  disagreeable  odour;  it  is  fusible  and  combustible.  It  is  sol- 
uble in  alcohol,  ether,  and  oil  of  turpentine. 

Resin  of  jalap  i>  insoluble  in  oil  of  turpentine,  and  nearly  so  in  ether;  whereas  scammony 
resin  is  readily  soluble  in  these  liquids.  By  these  peculiarities  the  two  resins  maybe  distin- 
guished from  each  other. 

The  alcoholic  solution  of  scammony  resin  is  feebly  acid ;  the  addition  of  water 
causes  a  white  precipitate  (hydrate  of  resin).  Precipitates  (metallic  seammoni- 
atet .')  are  also  produced  by  alcoholic  solutions  of  the  acetate  of  lead  and  the  acetate 
of  copper.  Caustic  potash  deepens  the  colour  of  the  solution.1  Scammony  resin  may 
be  decolorized  by  animal  charcoal  without  having  its  purgative  qualities  affected.3 
Its  composition,  according  to  Mr.  Johnston,3  is  C^H^O20.  It  is  "  remarkable  for 
containing  the  largest  quantity  of  oxygen  of  any  resin  hitherto  analyzed."  (Johnston.) 
M  hen  pure  or  virgin  scammony  can  be  obtained,  the  resin  is  an  unnecessary  pre- 
paration. Scammony  resin  is  a  drastic  cathartic.  Dose,  grs.  viij  to  grs.  xij.  When 
administered,  it  should  be  intimately  divided,  either  by  some  bland  powder,  or  still 
better  by  an  emulsion. 

').  TIM'TIKA  SCAfflOMI;  Tincture  of  Scammony;  Tincture  de  ScammonSe.— 
Codex,  I'hann.  Francaise,  1837. — (Aleppo  Scammony  1  part;  Rectified  Spirit  4 
parts  by  weight;  macerate  for  fifteen  days  and  filter.) — Dose,  f3ss  to  f 3j  diffused 
through  a  mucilaginous  mixture  of  milk. 

(i.  MISTi'RA  SCAMMONII,  E.J  Mixture  of  Scammony.— (Resin  of  Scammony  gr. 
vij ;  Unskimmed  Milk  f  J  iij.  Triturate  the  resin  with  a  little  of  the  milk, and  grad- 
ually with  the  rest  of  it  till  a  uniform  emulsion  is  formed.) — This  is  an  imitation 
of  Planchds  purgative  potion,  except  that  two  drachms  of  sugar  and  three  or  four 
drops  of  cherry  laurel  water  are  omitted.  It  is  one  of  the  most  agreeable  draughts 
that  can  be  taken. 

182.  EXOGONIUM  PURGA,  Bentham.-TTTBB  JALAP. 

Sex.  Syst.  Pentandria  Monogyrua. 

(Tuber,  L.  D.— Root,  E.  D.) 

BrSTORT. — De  Paiva'  thinks  that  Jalap  was  known  to  Dodoens  in  1552,  to 
Monardes  in  L568,  and  to  Clusius  in  1574.5  But  Bauhin6  (who  calls  it  Bryonia 
Mechoacana  nigricans)  says  it  was  brought  from  India,  under  the  name  of  Chelapa, 
or  Celapa,  about  eleven  years  before  the  time  he  wrote  (the  date  of  the  preface  to 
his  work  is  L620);  that  is,  about  1609  or  1010.  Its  name  seems  to  be  derived 
from  Xalapa,  a  town  of  Mexico. 

The  jah.p  plant  has  been  successively  declared  to  be  a  Mirabilis,  a  Convolvulus, 
an  Ipomma,  and  an  Exogonium. 

The  Convolvulus  Jalapa  described  and  figured  by  Woodville7  and  Desfontaines,8 

^^/'•'Vr'^in   n    Ml  *  Journ.de  Pharm.  t.xiii.  p.  589. 

PI,,/  ./„„„.  i„,   l-IO,    ,.  311  4  VoigteVs  Arznehnittell.  m.i.S   117 

lome  remarks  on  tins  subject  in  Pharm.  Central- Blattfur  1§  :|    S  955—6 

'"'""'VV,'  'Xed.Boi.p.S9.' 
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is  now  well  known  to  yield  none  of  this  drug.  The  real  jalap  plant  was  first  de- 
scribed by  Mr.  Nuttall  ;*  but  the  name  (Ipomsea  Jalapa)  he  pave  to  it  had  linn 
already  applied  by  Pursh  to  another  plant.  In  the  same  year  Dr.  Schiede8  and  |)r. 
Wenderoth3  noticed  it;  the  latter  called  it  first  Convolvulus  Purga,  and  afterwards 
Ipomsea  Purga.  In  1832  it  was  described  and  figured  by  Zuccarini,4  under  the 
name  of  Ipomsea  Sckiedeana. 

Choisy,  in  De  Candolle's  Prodromus  (vol.  ix.  p.  374),  has  adopted  Wenderoth's 
name  of  Ipomsea  purga;  but  as  the  jalap  plant  has  a  salver-shaped  (hypoerateri- 
form)  corolla  and  exserted  stamens,  it  certainly  cannot  be  an  Ipomaea,  a  part  of 
whose  character  is  a  campanulate  corolla  and  inclosed  stamens. 

Botany.  Gen.  Char. — Sepals  5.  Corolla  tubular.  Stamens  exserted.  Style 
1.      Stigma  capitate,  2-lobed.      Ovary  2-celled ;  the  cells  2-seeded.     (Choisy.) 

Sp.  Char. — Root  tuberose ;  incrassated,  perennial.  Stems  annual,  twining, 
branched,  smooth.  Leaves  ovate,  acuminate,  cordate  at  the  base,  quite  entire,  and 
smooth  on  both  sides.  Peduncles  1-  to  3-flowered.  Sepals  unequal,  obtuse,  Bmootk 
Corolla  salver-shaped,  with  a  subclavate,  cylindrical  tube,  and  a  subpentagonal, 
horizontally-expanded  limb. 

Root  perennial,  irregularly  ovate-conical,  terminating  inferiorly  in  some  subcy- 
lindrical  fibrous  branches;  covered  by  a  very  thin,  dirty,  blackish  epidermis; 
internally  white  and  fleshy.  Stem  herbaceous.  Leaves  alternate,  petioled.  Tube 
of  the  corolla  purplish  violet  (red  lake). 

Hab. — In  the  woods  of  the  Mexican  empire,  near  Chicanquiaco,  at  an  elevation  of 
nearly  6,000  feet  above  the  level  of  the  sea.  Jalapa  is  the  only  market  for  the  root, 
from  whence  it  is  exported  to  Europe  and  the  United  States  by  way  of  Vera  Cruz. 

Ipomsea  ouiza  reikis,  Ledanois  ;   Convolvulus,  Orizabensis,  Pelletan,  Journ.  de  Chim.  Med.  t. 
x.  p.  10,  1834.     Iponuea   batatoides,  Bentham,  Bot.  Regist.  Jan.   1841.      Ipomaa?   Mttt\ 
Choisy,  De  Cand.  Piodr.  ix.  389. — This  plant  grows  in  the  environs  of  Orizaba  and  near  Mas- 
titlan  in  Mexico.     It  yields  an  inferior  sort  of  jalap,  called  light,  fusiform,  or  male  jala/i. 

Description. — 1.  The  dried  tubers  of  true  jalap  (radix  jalapse ;  rod.  jalapa 
tuberoses  vel  ponderosse)  found  in  commerce  rarely  exceed  a  pound  each  in  weight. 
They  vary  in  size,  from  that  of  the  fist  to  that  of  a  nut.  When  entire,  they  are 
usually  more  or  less  oval,  and  pointed  at  the  two  opposite  extremities.  The  larger 
tubers  are  frequently  incised,  apparently  to  facilitate  desiccation.  They  are  covered 
with  a  thin,  brown,  wrinkled  cuticle.  They  should  be  heavy,  hard,  and  difficult  to 
powder.  When  broken,  good  tubers  should  present  a  deep  yellowish-gray  colour, 
interspersed  with  deep  brown  concentric  circles.  The  slices  vary  in  their  shape, 
colour,  and  other  properties.  Those  of  inferior  quality,  are  light,  whitish,  friable; 
they  usually  appear  to  be  quarter  segments  of  transverse  slices,  and  are  sometimes 
called  spurious  jalap,  or,  from  their  shape,  cocked -hat  jalap.  Jalap  is  very  apt  to 
become  worm-eaten ;  but  the  insects  which  attack  it  devour  the  amylaceous  matter 
and  ligneous  matter,  and  leave  the  resin.  Hence  worm-eaten  jalap  is  well  adapted 
for  the  preparation  of  extract. 

2.  A  spurious  jalap,  called  in  Mexico  male  jalap,  is  sometimes  found  intermixed 
with  the  genuine  sort.  It  was  first  described  by  Mr.  D.  B.  Smith  ;5  and  has  been 
termed  by  Guibourt  light  or  fusiform  jalap.  It  is  the  kind  sometimes  called  in 
English  commerce  woody  jalap  or  jalap  wood,  and  which  in  Germany  has  been 
termed  jalap  stalks  (stipites  jalapse).  It  is  the  produce  of  Ipomsea  OrizabeMtt) 
Ledanois.  As  met  with  in  commerce,  it  is  in  slices  or  segments,  which  are  more 
fibrous  or  woody  than  genuine  jalap.  The  cut  surface  is  often  darker  from  expos- 
ure to  the  air,  and  uneven  from  the  unequal  shrinking  in  the  drying  process. 
Internally,  the  colour  is  whitish.  The  odour  and  taste  are  similar  to,  but  feebler 
than,  the  true  jalap. 

1  American  Journal  of  Medical  Sciences  for  February,  1830. 

1  Linnaa,  v.  3,  July,  1830,  p  473;  and  Pharm.  Central-Blatl  fur  1830,  p.  108. 

3  Pharm.  Cenlral-Blatt  fur  1830,  p.  456  ;  and  hinnria,  viii.  515. 

*  Acta  Acad.  Keg.  Monacensis,  vol.  Z. 

»  American  Journal  of  Pharmacy,  vol.  ii.  p.  22. 
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3.  Guibourt1  has  described  a  false  rose-scented  jalap.  It  is  in  tubercles  which 
are  not  so  dark-coloured  as  the  genuine  drug.  They  are  deeply  furrowed ;  the 
prominent  parts  of  the  furrows  being  white  from  the  friction  of  the  pieces  against 
each  other;  the  depressions  being  dark  coloured.  The  pieces  are  but  slightly 
iU8,  are  amylaceous  and  saccharine,  and  have  rather  an  agreeable  sweetish 
odour,  which  Guibourt  compares  to  that  of  oil  of  rhodium  or  of  the  rose.  It  pos- 
sesses scarcely  any  purgative  action.  It  is  probably  the  kind  known  in  the  Ameri- 
can market  as  overyrown  jalap. 

SELECTION. — Jalap  is  more  active  as  a  cathartic  in  proportion  to  the  quantity  of 
resin  which  it  contains ;  plump,  firm,  heavy,  resinous  pieces,  therefore,  are  prefer- 
able.    Light,  whitish,  amylaceous,  shrivelled,  or  woody  pieces  are  objectionable. 

COMPOSITION. — Jalap  was  analyzed,  in  1817,  by  Cadet  de  Gassicourt,2  and 
more  recently  by  Gerber.3  Other  less  complete  analyses  have  been  made  by 
Henry,4  by  Ledanois,5  and  by  Nees  v.  Esenbeck  and  Marcpiart."  In  1835,  Can- 
nobio  analyzed  u  variety  of  jalap  called  yialappone,1  similar  in  appearance  to 
galanga. 


Gerber's  Analysis. 

Hard  resin 7.8 

Soft  resin 3.2 

Slightly  acrid  extractive  17.9 
Gummy  extractive  .   .  .  14.4 
Colouring  matter  ....     8.2 
Uncrystallizuble  sn^ar  .     1.9 
Gum,  with  some  salts  .  15.6 

Vegetable  albumen    .  .    3.9 

Henry's  Analysis. 

Starch      

Light. 

Sound. 

Worm-eaten. 

12 
15 
19 
54 

96 
28.0 
20.4 
42.0 

14.4 
25.0 
20.6 
40.0 

100 

100.0 

100.0 

Water 4  8 

Nees  v.  Esenbeck  and  Marquart's  Analyses. 

acid  and  malates 
oC  potash  and  lime    .    2.4 
Chlorides  of  calcium  and 

Phosphates  of  magnesia 

Carbonate  (?)  of  lime  .     3.0 

Root  of 

Exogonium 

Purga. 

Commercial 
Jalap. 

False  Jalap. 

20.416 
12.083 
67  500 

27.50 
13.33 

6.66 
18.33 
75.00 

Matters  insoluble  in  alcohol 

Jalap  ....    10O.U 

100.000 

100.00* 

100.00 

The  following  are  analyses  by  Ledanois  and  Guibourt:  — 


Ledanois's  Analysis. 

Mule,  light,  or 
fusiform  Jalap. 

Resin 8.0 

Dummy  extract    .  .    25.6 

Starch 3JJ 

A I  l)ii  men 9.4 

Woody  fihre    ....    58.0 
Water  and  loss  ...      28 


Jalap 


False  rose- 
scented  Jalap. 
3.23 


Guibourt's  Analyses. 

Officinal 
Jalap. 

Resin 17.65  .  .  . 

Liquid  soger  by  alcohol 19.00 16.47 

Brown  saccharine  extract  obtained  by  water      9.05 5  92 

li'"» • 10.12 3.88 

tV:'r('''    • 18  78 22.69 

W  oody  fibre 21.60 46.00 

3.80 1.81 


Loss 


Jalap 


.  100.00 


100.00 


1.  .Ui.u'  Rbbivb.— The  resinous  portion  of  jalap  is    the  most  important,  because  it   is  the 

ingredient  of  this  root.     The  substance  generally  known  as  jalap  resin  is   obtained   by 

mixing  the  alcoholic  tincture  of  jalap  (prepared   by  percolation  or  digestion)  with  water.  The 

is  to  be  washed  with  warm  water,  and  then  dissolved  in  alcohol.   By  evapora- 


■ntr.uiiral  Journal,  vol.  ii.  p.  331,  16(9. 

'  Omslia,  Hamdb.d,  Chtmit,  Bd.  ii,  s.  i'»jy. 
•  Joum.  d/  Chim,  Mid,  t.  v.  p.  508. 
1  Ibid./Ur  1835,  S.  304. 


a  Joum.  de  Pharm.  t.  iii.  p.  495. 

4  Bull,  de  Pharm.  t.  ii.  p.  87. 

4  Pharm.  Central-Blattfur  1834,  S.  695. 
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tion  the  tincture  yields  the  resin.     Planche1  lias  proposed  another  process.    By  digestion  with 
animal  charcoal  the  alcoholic  solution  of  the  resin  is  rendered  nearly  colourless,  and  1>, 
ration  yields  an  almost  colourless  resin  (retina  jalapcB  alba  of  Martins.)2     Jalap  res 
in  alcohol,  but  insoluble  in  water.     Triturated  with  milk,  it  docs  not  form  an  emulsion, 
particles  unite  into  a  solid  mass.     By  this  it  may  be  distinguished  from  Bcammony  resin 
insoluble  in  the  fixed  and  volatile  oils.     Its  insolubility  in  oil  of  turpentine  is  a  meant 
tecting  the  intermixture  of  some  other  resins,  as  of  scammony  and  turpentine.4     Jalap 
sometimes  adulterated  with  guaiacum.6     This,  unlike  jalap  resin  (rhodeoretin) 
ether;  and    paper  moistened  with  its  alcoholic  solution  is  rendered  blue  by  nitro 
colorized   jalap    is    composed,    according    to    Goebel,6   of  carbon    36.62,    hydrogi 
oxygen  53.91;   but  Johnston7  declares  this  analysis  to  be  incorrect,  and  gives  the  follov, 
the  formula  for  the  resin,  C40HMO's. 

According  to  Buchner  and   Herberger,8  as  also  Kayser,9  the  so-called  jalap  resit 
two  distinct  resins,  one  soluble  in  ether,  the  other  insoluble  in  this  liquid. 

a.  Jalapin  ;  Rhodeoretin  (from  poJeoc,  rose-red,  and  form,  resin.)   C42H35()20.  Is  this  the  jal 
Mr.  Hume?10     This  resin  is  insoluble  in  ether.     Kayser  obtained   it  by  boiling  purified 
resin  in  ether,  which  took  up  the  jalapic  acid  and  left  the  jalapin.     According  to  Buchner  and 
Herberger  it  constitutes  not  quite   nine-tenths  of  jalap   resin.     It  is  a  transparch 
odourl"ss,  and  tasteless  resin;   very  soluble  in  alcohol,  but  insoluble  in  water  and  in  ether. 

It  does  not  possess  basic    properties,  as  Buchner  and    Herberger  supposed  ;  but,  on  (lie  con- 
trary, possesses  acid  properties,  reddens  litmus,  and   is  soluble  in  ammonia  and  acetic  acid.    Il 
the  salt  which  it  forms  with  oxide  of  lead  be  decomposed  by  sulphuretted  hydrogen,  il 
is  then  found    to  have  combined  with  the  elements  of  water  and  to  have   been, 
into  hydrorhodeoretin,  C42H36()21. 

(S.  Jalapic  acid;  Odorous  Principle  of  Jalap? — Constitutes  thirteen    per  cent,  of  jalap 
It  is  a  brown,  soft,  and  greasy  substance,  which  reacts  as  an  acid,  has  the  odour  of  jal  , 
an  acrid   taste.     By  long  contact  with  water  it  crystallizes.     It  is  soluble  in  ethi 
and  in  alkaline  solutions;  but  is  insoluble  in  hydrochloric  acid.     It  is  either  a  crystal! izal 
resin  or  a  fatty  acid. 

Pararhodeorelin ;  C42H3'Ol8. — This  is  a  simple  resin,  and  is  obtained  from  the  male  i 
form  jalap  (Ipomaea  orizabensis.)      It  is  soluble  in  both  alcohol  and  ether. 

If  jalap  resin  (rhodeoretin  or  pararhodeorctin)  be  digested  in  a  watch-glass  wilt 
vitriol,  a  crimson  coloured  solution  is  obtained,  from  which  in  a  few  hours  a  brown  visci 
will  separate.     By  this  test  jalap  resin  is  distinguished  from  other  re-ins. 

2.  Starch. — The  starch  grains  vary  in  size.  Their  shapes  are  spheres,  semisphcres,  or 
that  of  mullars.     The  hilum  is  very  distinct. 

Physiological  Effects,  a.  On  Animals  general!//. — Jalap  root  in  powder, 
as  well  as  the  resin  obtained  from  it,  is  a  local  irritant.  Its  operation  on  the  boweli 
is  well  seen  in  the  carnivora.  Cadet  de  Gassicourt11  found  that  llie  rosin  applied 
to  the  pleura,  peritoneum,  or  intestinal  canal  of  dogs,  caused  fatal  inflammation. 
Two  drachms  introduced  into  the  stomach,  the  oesophagus  being  afterwards  tied, 
killed  a  dog  in  a  few  hours.  It  is  remarkable,  however,  that  the  same  experi- 
menter observed  no  particular  effect  from  the  application  of  a  drachm  of  the  finely- 
powdered  resin  to  the  cellular  tissue  of  the  back.  Moreover,  24  grains,  with  the 
yelk  of  an  egg,  injected  into  the  jugular  vein,  had,  he  says,  a  very  slight  effect; 
indeed,  at  first  none  was  observed,  but  the  two  following  days  the  animal  had 
pale  evacuations,  and  lost  his  appetite,  though  he  soon  recovered  from  this 
In  the  herhivora,  it  proves  a  very  uncertain  purgative.  Gilbert12  gave  two  ounces 
to  a  sheep,  without  observing  any  effect.  Donne13  administered  two  or  three  ounces 
to  horses,  without  observing  any  remarkable  effect,  except  increased  secretion  of 
urine. 

|3.  On  Man. — In  the  human  subject  jalap  acts  as  a  powerful  and  drastic  purga- 
tive, producing  copious  liquid  stools,  and,  when  judiciously  exhibited,  is  both  sate 
and  efficacious.     Its  objectionable  effects  are,  that  while  in  the  stomach  it  causes 

1  Soubeiran,  Traiti  de  Pharm.  t.  ii.  p.  28.  3  Pharm.  Ctntral-Blattfur  18*5,  S.  557. 

3  Planche,  Journ.  de.  Pharm.  t.  xviii.  pp.  1SI — 5. 

4  Pharm.  Central-Blattfur  1832,  837;  and/£r  3838,  S.  904. 

5  Pharmaceutical  Journal,  vol.  iii.  p.  132,  1843.  6  Pharm.  Waarenk-  Bd.  ii.  D.  59. 
'  Phil.  Trans,  for  1840.  p   343.  8  Pharm.  Central-Blattfur  1831,  S.2*». 
9  Ann.  der  Chem.  u.  Pharm.  Bd.  Ii.  p   81,  1844;  and  Pharm.  Journal,  vol.iv.  p.  327,  1845. 

10  Med.  and  Phys.  Journ.  for  April,  1821,  p.  34G. 

11  Wibmer,  Wirk.  d.  Arzn.  u.  Gifte,  Bd.  iii.  S.  181. 
"  Moiroud,  Pharm.  Vet.  p.  269.  "  Hid. 
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frequently  nausea,  and  sometimes  vomiting;  while,  after  it  has  passed  into  the 
iocs,  it  oftentimes  gripes. 

It  is  tolerably  certain  in  its  operation;  more  so,  indeed,  than  many  other  purga- 
tives. In  the  proper  dose,  it  may  be  given  without  the  least  hesitation  to  children, 
in  any  case  requiring  an  active  purge.  It  has  an  advantage  over  some  other 
evacuants,  that  it  does  not  stimulate  or  heat  the  system,  its  effect  being  confined, 
principally,  to  the  alimentary  canal — the  peristaltic  motion,  secretions,  and  exhala- 
tions of  which  it  promotes;  and  it  is  said  that  constipation  less  frequently  succeeds 
its  use  than  of  some  other  purgatives. 

My  own  experience  of  jalap  would  lead  me  to  regard  it  as  a  perfectly  safe, 
though  active  cathartic.  But  Dr.  Christison1  says,  that  "severe  and  even  dangerous 
effects  have  followed  its  incautious  use  in  the  hands  of  the  practical  joker."  I  am 
not  acquainted  with  any  cases,  in  the  human  subject,  in  which  its  employment  has 
been  attended  by  serious  consequences.  It  is  a  more  drastic  purgative  than  senna. 
To  scammony  it  is  closely  allied,  not  only  by  its  effects,  but  also  by  botanical 
affinities  and  chemical  properties.  It  is  much  less  irritant  to  the  intestinal  mucous 
membrane  than  gamboge;  and,  therefore,  is  a  much  safer  purgative.  Vogt2  regards 
it  as  exceeding  the  last-mentioned  substance,  but  as  being  inferior  to  aloes,  in  its 
stimulant  influence  over  the  abdominal  and  pelvic  bloodvessels;  and  Sundelin3 
observes  that,  while  it  is  more  irritant,  it  is  less  heating,  than  aloes  or  senna. 

Uses. — Daily  experience  proves  the  value  of  jalap,  as  an  active  purgative,  in 
various  diseases  both  of  children  and  adults.  Of  course,  its  irritant  properties  unfit 
it  for  exhibition  in  inflammatory  affections  of  the  alimentary  canal,  as  well  as  after 
surgical  operations  about  the  abdomen  and  pelvis.  Moreover,  it  is  not  an  appro- 
priate purgative  in  irritation  of,  or  hemorrhage  from,  the  uterus;  or  in  piles  and 
stricture,  and  prolapsus  of  the  rectum.  On  the  other  hand,  its  use  is  indicated  in 
torpid  and  overloaded  conditions  of  the  intestinal  canal,  as  well  as  in  constipation, 
attended  with  retention  of  the  catamenia.  When  the  object  is  to  relieve  cerebral 
congestion  and  dropsical  affections,  by  a  counter-irritant  influence  on  the  mucous 
membrane,  jalap  is  well  adapted  to  fulfil  it,  both  by  the  energy  and  safety  of  its 
operation.     The  following  arc  some  of  the  cases  in  which  it  is  employed  : — 

1.  /;/  constipation. — When  this  condition  is  not  dependent  on,  or  connected 
with,  irritation  or  inflammation  of  the  alimentary  canal  or  pelvic  organs,  jalap  is 
admissible.  Its  efficiency  is  much  increased  by  association  with  calomel.  It  may  be 
employed  in  febrile  and  inflammatory  diseases  (those  above  mentioned  excepted),  as 
well  as  in  chronic  maladies. 

2.  As  a  vermifuge. — The  compound  of  jalap  and  calomel  is  a  most  efficacious 
anthelmintic,  and  may  be  used  with  the  most  happy  effects  in  children,  especially 
where  there  is  an  excessive  secretion  of  mucus.  "Jalap,"  says  Bremser,'  "  is, 
without  contradiction,  in  verminous  diseases,  one  of  the  best  purgatives,  and  which, 
perhaps,  possesses,  at  the  same  time,  greater  anthelmintic  virtues  than  any  other." 

3.  In  cerebral  affections. — Jalap,  in  combination  with  calomel,  is  used  with  the 
best  effect,  on  the  principle  of  counter-irritation,  to  relieve  cerebral  congestion.  In 
inflammatory  affections  of  the  brain  or  its  membranes,  or  in  hydrocephalus,  it  is  a 
valuable  purgative. 

■\.  In  dropsies. — Tn  dropsical  affections  it  is  frequently  desirable  to  promote 
watery  stools.  Jalap,  especially  in  combination  with  cream  of  tartar,  may  be  used 
for  this  purpose  with  the  best  effects.     Marggrave5  calls  it  a  panacea  hijdropkorum. 

5.  In  retention  of  the  catamenia,  or  of  tlve  hemorrhoidal  flux,  jalap  is  one  of 
the  purgatives  adapted,  from  their  stimulant  influence  over  the  pelvic  vessels,  to 
promote  these  discharges. 

Administration. — The  dose  of  jalap,  in  powder,  is,  for  an  adult,  from  ten  to 
thirty  grains ;  a  scruple  usually  acts  smartly  and  safely;  for  children  under  twelve 


i    r'rA-  a  Pharmalodyn.  Bd.  ii.  S.  230,  2te  Aufll. 

',  ''■'"''     '     I        "  nlmitteli.  Bil.  ii.S.26,  3te  Aufl.  *  Traitt  sur  Us  Vers  Intest.  p.  440. 
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months  old  the  dose  is  from  two  to  five  grains.  Fifteen  grains  of  jalap  and  two  nr 
three  grains  of  calomel,  form  an  efficient,  yet  safe,  purgative  for  an  adult;  but  this 
combination  very  readily  produces  salivation  by  repetition.  From  two  to  five  graini 
of  ipecacuanha  are  sometimes  substituted  for  the  calomel.  To  children,  jalap  is 
sometimes  exhibited  in  gingerbread  cakes.  Purgative  cakes  of  this  kind  are  kepi 
in  the  shops.  The  Biscuits  purgatifs  (Panes  saccharati purgantei)  are  composed 
of  Jalap,  5 xx ;  Flour  gij  ;  24  Eggs;  and  Sugar  ibj.  This  quantity  is  sufficient 
for  60  biscuits.1 

1.  PDLVIS  JALAM  COMPOSITUS,  L.  E.  D.  [U.  S.]  ;  Compound  Powder  o/Jalap^. 
(Jalap  giij  [|ij,  D.I)  Bitartrate  of  Potash  gvj  fjiijss,  /).];  Ginger  3ij  [J  ss,  ft} 

Rub  them  separately  to  powder;  then  mix  them,  L.     The  Edinburgh  Qolleg 
the  same  proportions  of  jalap  and  bitartrate  of  potash  as  the  London  Collec 
omits  the  ginger.) — [This  is  also  the  case  with  the  U.  S.  Pharm.~] — Hydragogue  pur- 
gative     Used  in  habitual  costiveness,  verminal  diseases,  and  dropsies.     Dose,  for 
an  adult,  9j  to  5J. 

2.  TINCTURA.  JALAP  M,  L.  E.  D.  [U.  S.]  ;  Tincture  of  Jalap.— ( Jalap,  bruised,  ^v 
[in  moderately  fine  powder,  ^vij,  E.~\  ;  Proof  Spirit  Oij  [Oiss,  /).].  Macerate  for 
seven  [fourteen,  D.~]  days,  and  strain,  L.  D.  [The  U.  S.  Pharm.  directs  Jalap,  in 
powder,  six  ounces;  Diluted  Alcohol  two  pints.  Macerate  for  fourteen  days, ex- 
press and  filter  through  paper.]  "  This  tincture  may  be  prepared  either  by  diges- 
tion or  percolation,  as  directed  for  tincture  of  cinchona,"  E.) — An  active  cathartic. 
Rarely  used  alone ;  generally  employed  as  an  adjunct  to  purgative  draughts,  the 
activity  of  which  it  promotes. — Dose,  f3j  to  f5iv.  As  an  adjuvant  to  a  cathartic 
draught,  the  dose  rarely  exceeds  f'3ij. 

I  EXTRACTUM  JALAPiE,  L.  [U.  S.] ;  Extractum  sive  Resina  Jalapx,  E. ;  Extract 
of  Jalap. — (Jalap  Root,  powdered,  ifeiiss.  [tfcj,  U.  S.~\;  Rectified  Spirit  Cong,  j 
[Oiv.  U.  S.~\;  Distilled  Water  Cong,  ij  [a  sufficient  quantity,  U.  S.~\.  Macerate  the 
jalap  root  in  the  spirit  for  four  days,  and  pour  off  the  tincture.  Boil  down  the 
residue  in  the  water  to  half  a  gallon ;  afterwards  strain  the  tincture  and  the  de- 
coction separately,  and  let  the  latter  be  evaporated,  and  the  former  distil,  until  each 
thickens.  Lastly,  mix  the  extract  with  the  resin,  and  evaporate  to  a  proper  con- 
sistence, L.  This  extract  should  be  kept  soft,  which  may  be  fit  to  form  pills,  and 
hard,  which  may  be  rubbed  to  powder,  L.  The  directions  of  the  Edinburgh  Col- 
lege are  the  following :  "  Take  any  convenient  quantity  of  jalap,  in  moderately 
fine  powder;  mix  it  thoroughly  with  enough  of  the  rectified  spirit  to  moisten  it 
well ;  put  it  in  twelve  hours  into  a  percolator,  and  exhaust  the  powder  with  recti- 
fied spirit ;  distil  off  the  greater  part  of  the  spirit,  and  concentrate  the  residuum 
over  the  vapour-bath  to  a  due  consistence.") — In  this  process,  the  alcohol  extracts 
the  resin,  and  the  water  subsequently  used  by  the  London  College  takes  up  the 
gummy  extractive ;  the  alcoholic  tincture  is  distilled  to  save  the  spirit,  while  the 
aqueous  decoction  is  evaporated.  The  preparation  of  the  Edinburgh  College  is  the 
impure  resin  of  jalap;  whereas,  that  of  the  London  College  is  a  mixture  of  resin 
with  the  gummy  extractive.  It  was  formerly,  and  indeed  is  now  by  many  persons, 
supposed,  that  the  combination  of  these  ingredients  was  necessary  for  the  full 
cathartic  effect  of  jalap.  It  is,  however,  well  known  that  the  watery  extract  is  inert 
as  a  purgative,  though  it  is  said  to  be  diuretic ;  the  only  advantage,  therefore,  that 
can  attend  the  mixture  of  the  two  extracts  (the  watery  and  the  alcoholic),  is,  that 
the  resin  is  intimately  divided,  and  thereby  prevented  from  causing  violent  irrita- 
tion and  griping  in  any  one  part  of  the  intestinal  tube.  But  it  is  obvious  that  the 
same  advantage  can  be  obtained  by  mixing  the  resin  with  some  mild  agent  (as 
almonds,  sugar  or  saline  matter,  as  sulphate  of  potash).  Mr.  Brande2  says,  that 
jalap  yields  about  66  per  cent,  of  extract ;  that  is,  16  of  alcoholic,  and  50  of  watery 
extract.     According  to  this  statement,  therefore,  the  extract  of  the  Edinburgh  Col- 

1  Jourdan,  Pharmacopie  Univtrselle.  a  Diet.  Mat.  Med.  p.  331. 
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lege  possesses  four  times  the  activity  of  that  of  the  London  College.  The  dose  of 
the  resin  (Ph.  Ed.)  is  from  grs.  iij  to  grs.  vj,  in  a  minute  state  of  division,  as 
ahove  directed \  of  the  extract,  Ph.  L.,  from  grs.  x  to  9j. 

183.  Pharbitis  Nil,  Choisy. 

Sex.  Syst.  Pentandria,  Monogynia. 
(Semina.) 

Convolvulus  Nil,  Linn. — A  tropical  plant,  with  purgative  seeds. — The  Pharbitis  Carulea,  Wal- 
lich  (Iponuta  carulea,  Koenig,  in  Roxh.  Fl.  Intl.,  vol.  i.  p.  501),  is  probably  only  a  variety  of  it. 
Js  are  sold  in  India  under  the  name  of  kala  dana,  hub  ul  nil,  and  mirrhai.  They  are 
black,  angular,  and  weigh  on  an  average  half  a  grain  each.  Their  taste  is  sweetish,  and  sub- 
sequently acrid.  They  consist  of  resin,  gum,  starch,  bland  fixed  oil,  vegetable  fibre,  and  colour- 
ing matter.  They  yield  from  15  to  20  per  cent,  of  alcoholic  brown  extract  containing  resin  and 
oil.  In  doses  of  from  30  to  40  grains  the  seeds  act  as  a  quick  and  safe  cathartic;  in  some  few 
cases  they  occasion  vomiting  and  griping.  The  alcoholic  extract  may  be  given  in  doses  often 
grains.  The  effects  of  the  seeds  and  extract  resemble  those  of  jalap,  for  which  they  may  be 
substituted.1  Roxburgh  directs  the  seeds  to  be  gently  roasted  like  coffee,  then  powdered,  and 
given  in  any  convenient  vehicle. 

Order  XLV.  GENTIANACEiE,  Lindley.— GENTIAN  WORTS. 

Gentiane,e,  Jussieu. 

Characters. —  Calyx  divided,  inferior,  persistent.  Corolla  monopetalous,  hypogynous,  usually 
regular  and  persistent;  the  limb  regular,  sometimes  furnished  with  delicate  fringes,  its  lobes  of 
the  same  number  as  those  of  the  calyx,  generally  5,  sometimes  4,  6,  S,  or  10  ;  occasionally,  ex- 
tended  at  the  base  into  a  bag  or  spur,  with  a  plaited,  or  folded,  or  imbricated  twisted  activation. 
Stamens  inserted  upon  the  corolla;  all  in  the  same  line,  equal  in  number  to  the  segments,  and 
alternate  with  them;  some  of  them  occasionally  abortive.  Ovary  composed  of  2  carpels,  1-or 
partly  2-celled,  many-seeded.  Style  1,  continuous  with  the  ovary ;  stigmas  2,  right  and  left  of 
the  axis  ;  ovules  indefinite,  anatropal,  parietal ;  capsule  or  berry,  many-seeded  ;  when  two-valved, 
the  margins  of  the  valves  turned  inwards,  and  bearing  the  seeds;  in  the  two-celled  genera  in- 
serted into  a  central  placenta.  Seeds  small  ;  testa  single;  embryo  minute  in  the  axis  of  soft 
fleshy  albumen;  radicle  next  the  hilum. — Herbaceous  plants,  seldom  shrubs,  generally  smooth, 
BOmetimei  twining.  Leaves  opposite,  entire,  without  stipules,  sessile,  or  having  their  petioles 
confluent  in  a  little  sheath,  in  most  cases  3 — 5  ribbed  ;  very  rarely  brown  and  scale-like;  some- 
times  alternate.     Flowers  terminal  or  axillary,  regular  or  very  seldom  irregular.     (Lindley.) 

Pbojkbtibi — This  order  contains  a  bitter  principle,  which  is  especially  abundant  in  the 
roots.  On  this  substance  depends  the  stomachic,  tonic,  and  febrifuge  properties  of  the  different 
species. 

184.  GENTIANA  LUTEA,  Linn.— COMMON  OR  YELLOW- 
GENTIAN. 

Sex.  Syst.  Pentandria,  Digynia. 
(Radix,!..— Root,  E.  D.) 

History. — Gentian  is  said  to  owe  its  name  and  introduction  into  medical  use  to 
Gentius,  king  of  Illyiia,  who  was  vanquished  by  the  llomans  about  160  or  169 
veins  before  Christ,  It  is,  therefore,  not  noticed  by  either  Hippocrates  or  Theo- 
phrastus,  but  is  mentioned  by  Dioscorides,3  who  calls  it  ytvtiavrj;  and  by  Pliny.3 

1 :.  >  i  a  N  v .  Gen.  Char.—  Calyx  5— 4-parted  or  split,  sometimes  dimidiate-spatha- 
ceous,  valvate.  Corolla  withering,  rarely  glandular,  without  epipetalous  hollows ; 
the  limb  5— 4-parted,  or  spuriously  10-parted.  Stamens  5—4,  inserted  in  the 
tube  of  the  corolla;  filaments  equal  at  the  base.  Ovary  1-celled ;  the  ovules  in 
rowi  next  the  suture.  Stigma*  2,  terminal,  revolute,  or,  if  contiguous,  funnel- 
Bhapedj  style  0,  or  persistent  with  the  stigmas.  Capsule  2-valved,  septicidal,  1- 
cell.-d  :  the  placenta  membranous.  Seeds  immersed  in  the  placentae.  (Condensed 
from  Grisebach.) 


'  (»'Sliiiii!?hnfs«y,  Bengal  Dispensatory.  »  r  ■.     ... 
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Sp.  Char. — Stem  tall,  straight.     Leaves  oval  and  ovate,  smooth  at  the  marm 
Cymes  umbelliform,  dense-flowered,  axillary  or    terminal,  pedunculate.     I 
yellow;  the  segments  oblong-linear,  acuminate  (Grisebach). 

Root  perennial,  cylindrical  or  spindle-shaped,   simple  or  somewhat   branched 
ringed,    wrinkled,  externally  brown,  internally  yellow  and    fleshy.     Stem  sii 
erect,2 — 3  feet  high,  roundish,  hollow,  smooth.     Leaves,  pale  green,  op] 
or  oval,  pointed,  entire,  smooth,  5 — 7-ribbed,  plaited  ;  lower  ones  on  Bhort,  9] 
ing  petioles;  upper  ones  amplexicaul;   those  next  the  flowers  becoming  concave 
yellowish-green  bracts.     Floicers  on  smooth  peduncles  of  4 — G  lines  long. 
yellow;    Corolla  yellow ;  segments  5 — 7,  lanceolate.     Stamens  as  long 
rolla.    Ovary  conical,  with  5  greenish  glands  at  the  base.    Capsule  conical,  2-Talved. 
numerous,  roundish,  albuminous,  with  membranous  margins. 

Hab. — Subalpine  and  mountainous  meadow,  6500 — 3000  feet  above  the  level  of 
the  sea,  of  Central  and  Southern  Europe. 

Collection. — The  roots  are  collected  and  dried  by  the  peasants  of  Switzerland, 
the  Tyrol,  Burgogne,  and  Auvergne.  They  are  imported  into  this  country  iii  Laics 
from  Havre,  Marseilles,  &c. 

Description. — Gentian  root  (radix  gentianse)  is  imported  in  cylindrical,  usually 
more  or  less  branched  pieces,  varying  in  length  from  a  few  inches  to  a  fool  ormore, 
and  in  thickness  from  half  an  inch  to  one  or  two  inches.  These  pieces  are  marked 
by  transverse  annular  wrinkles  and  longitudinal  furrows.  Externally  the 
yellowish-brown,  internally  it  is  brownish-yellow;  its  texture  is  spongy  ;  its  odour, 
in  the  fresh  state,  peculiar  and  disagreeable;  its  taste  is  intensely  bitter.  Tl 
of  other  species  of  Gentiana  are  said  to  be  frecpuently  mixed  with  those  of  the  offici- 
nal species;   their  effects,  however,  are  analogous. 

Martins1  says,  that  the  roots  of  G.  Purpurea  have  strong  longitudinal  fun 
and  are  of  a  darker  brown  colour  internally,  but  want  the  transverse  wrinkles.  The 
roots  of  G.  pannonica  are  similar  to  those  of  purpurea.     Both  kinds  are  met  with 
in  Bavaria,  and  serve  in  Switzerland  for  the  preparation  of  a  spirit.     Gentiana 
punctata  has  roots  which  are  just  as  bitter,  but  of  a  more  yellow  colour;  th 
dug  up  in  great  abundance  in  Moravia.    The  roots  of  both  the  last-mentioned  B] 
are  dug  up  at,  and  exported  from,  Salzburg ;  in  the  fresh  state  they  are  white  when 
sliced. 

Chemistry. — Gentian  root  was  analyzed,  in  1815,  by  Schrader;3  in  1817  by 
Braconnot;3  in  1818  by  Henry;4  in  the  same  year  by  Guillemin  aud  Foecqnemin;' 
and  in  1821  by  Henry  and  Caventou.0  In  1837  it  was  examined  by  Leconte.'  The 
constituents  of  gentian  root,  according  to  Henry  and  Caventou,  are — a  volatile  odor- 
ous matter,  bitter  crystalline  matter  (jjentianiri),  fugaceous  odorous  principk 
(volatile  oil?), yellow  colouring  matter,  green  fixed  oil,  gum,  uncrystaUizable sugart 
matter  identical  urih  bird-lime,  a  free  organic  acid,  and  woody  fibre.  But  in  1837| 
H.  Trommsdorff8  and  Leconte9  showed  that,  under  the  name  of  gentianin,  two  sub- 
stances had  been  confounded — the  one  crystalline  and  tasteless ;  the  other  bitter. 
The  first  has  been  called  gentisin;  the  second  gentianite.  Furthermore,  Leconte 
has  shown  that  the  substance  considered  by  Henry  and  Caventou  as  identical  with 
bird-lime,  is  a  compound  of  wax  oil  and  caoutchouc. 

1.  Oil  of  Gentian. — By  distillation  with  water,  gentian  root  yields  a  very  small  quantity  of 
a  butyraceous  oil,  which  floats  on  water,  has  a  powerful  odour  of  gentian  root,  and  is  soluble  in 
alcohol.     A  few  drops  of  the  melted  oil  were  given  to  a  rabbit,  without  causing  any 

able  effects.     I  have  received  from  Mr.  Whipple  two  samples  of  this  oil,  the  one  green,  the 
other  white  like  mutton  fat.     Three  not.  of  the  root  yielded  only  about  J^ss.  of  oil. 

Planche10  states,  the  distilled  water  of  gentian  caused  nausea  and  a  kind  of  intoxication. 

2.  Ge.ntjsin,  or  Gentisic    Acin. — Procured  by  washing  the  alcoholic  extract  of  the  root 

1  Pharmakognosie.  2  TrommsdorfTs  N.  Journ.  Bd.  iii.  S. 

=  Journ.  de  Physiq.  lxxxiv.  345.  4  Journ.  de  Pharm.  t.  v.  p.  97. 

5  Ibid.  p.  110.  «  Ibid.  t.  vii.  p.  173. 

,  Ibid.  t.  xxii.  p.  465.  8  Berlin.  Jahrbuch,  Bd.  xxxvii.  S.  182. 

*  Op.  supra  cit.  10  Bull,  de  Pharmacie,  t.  vi.  p.  551. 


Yellow  Gentian: — Characteristics;  Effects.  525 

with  water,  and  then  treating  with  alcohol.     The  tincture  obtained  was  evaporated,  the  extract 
the  residue,  l<y  successive  solutions  and  evaporations,  yielded  gentisin.     It  is 
illizable  in  needles,  has  a  peculiar  but  weak  smell.     When  cautiously  heated, 
yellow  vapours,  which  are  condensed  on  the  upper  part  of  the  tube.     It  is 
ly  soluble   in  water,  bnt  dissolves  in  alcohol.     With  alkalies,  it  unites  to  form  salts.     Its 
iwer  i-  about  438.     TrommsdoHF  says,  that  a  solution  of  tientisic  acid  is  unaffected 
i  lt-;i'l,  nitrate  of  silver,  and  most  other  tests.     Chloride  of  iron  and  the  salts  of  cop- 
per produced,  in  tl  solution,  the  most  characteristic  changes. 

ITT  KB   I'iiimii'i.k  oi  Gihtias    (Gentianite.') — This  has  not  hitherto  been  isolated.     By 
Ltracl  of  gentian  in  water,  an  acidulous  intensely  bitter  solution  is  obtained. 
I  may  be  thrown  down  by  had.     When  the  excess  of  lead  has  been  removed  from  the  so- 
lution by  sulphuretted  hydrogen,  a  liquid  is  obtained,  which,  by  evaporation,  yields  a  sweet  and 
very  bitter    extract,    from   which  ether  removes  an  aromatic  fat,  an  odorous   resin,  and  wax. 
itter  matter  baa  nol  been  separated  from  the  sugar. 
I.  Pmiin. — The  existence  ol   pectic  acid  (pectin)  in  gentian,  was  ascertained,  in  1835,  by 
Denis.1     To  this  substance  is  to  be  in   part,  perhaps,  ascribed  the  gelatinization  of  infusion  of 
gentian,  which,  under  certain  circumstances,  is  not  unfrequently  observed. 

•r>.  Bus  \  it  — To  ih"  presence  of  this  matter  in  gentian  is  to  he  ascribed  the  capability  of  the  infu- 
hi  to  undergo  the  vinous  fermentation,  and  to  form  an  alcoholic  liquor  (gentian  spirit), 
admired  hy  the  Swiss.3 

0HEMIOA1  ('haracteristics. — The  infusion  of  gentian  is  deepened  in  colour  by 
the  caustic  alkalies.  Sesquichloride  of  iron  communicates  a  deep  olive-brown  tint. 
The  aoetate  and  diaoetate  of  lead,  the  sulphate  of  copper,  and  the  nitrate  of  mer- 
cury, cause  flocculent  or  gelatinous  precipitates  (metallic  peotatesf). 

PHYSIOLOGICAL  EFFECTS. — Gentian  is  very  properly  regarded  as  9, pare  or  sim- 
ple bitter;  that  is,  as  being  bitter,  but  without  possessing  cither  astringency  or 
much  aroma.  It,  has,  therefore,  the  usual  tonic  properties  of  medicines  of  this  class, 
which  1  have  before  noticed  (see  vol.  i.  p.  244). 

Given  in  full  doses,  it  appears  more  disposed  to  relax  the  bowels  than  the  other 
simple  hitters,  and,  in  susceptilile  individuals,  it  is  more  apt  to  disorder  the  diges- 
tive process.  In  BUoh  eases,  both  Loseke  and  Voigtel8  have  seen  it  cause  vomiting. 
Barbier4  says  it  quickens  the  pulse.  It  is  somewhat  less  bitter,  and  therefore,  I 
presume,  somewhat  less  powerful,  than  quassia. 

Ky  continued  use,  the  sweat  and  urine  acquire  a  bitter  taste;5  a  sufficient  proof 
that  gentian,  or  its  hitter  principle,  becomes  absorbed. 

tome  of  the  vegetable  hitler  tonics  (for  example,  quassia  and  calumba)  have 
been  (bund  to  exert  a  specific  influence  over  the  cerebrospinal  system,  and  to  yield 
preparations  of  a  poisonous  quality,  we  are  naturally  led  to  inquire  whether  any 
analogous  facts  have  been  made  out  with  respect  to  gentian.  The  reply  is  in  the 
affirmative.  Magendie,8  indeed,  discovered  no  poisonous  operation  in  Gentianin; 
he  threw  several  grains  of  this  principle  into  the  veins  of  an  animal,  without  any 
obvious  effeot,  and  swallowed  two  grains,  dissolved  iu  alcohol,  but  only  observed 
extreme  bitterness,  and  a  slight  feeling  of  heat  in  the  stomach.  .Moreover,  Hartl7 
inserted  two  grains  of  the  extract  of  gentian  into  the  inner  side  of  the  thigh  of  a 
rabbit,  without  any  ill  ell'ects  resulting;  the  wound  was  slightly  inflamed,  though  it 
soon  healed.  These  facta  prove,  that  the  bitter  extractive  of  gentian  possesses  no 
narcotic  properties.  But  Of  the  narcotic  principle  of  gentian  be  of  a  volatile  nature, 
these  experiments  of  Magendie  and  Hartl1  go  for  nothing,  since,  in  the  preparation 
of  both  the  extract  and  the  gentianin,  this  principle  would  be  dissipated  by  the  heat 
employed.  Now,  Planohe9  has  shown,  as  I  have  already  mentioned,  that  the  dis- 
tilled water  of  gentian  causes  violent  nausea,  and,  within  three  minutes,  a  kind  of 
intoxication.  Moreover,  JJuchner'"  tells  us  that,  some  years  ago,  a  narcotic  effect 
■  reduced  in  Prussia,  by  the  medicinal  use  of  gentian  root,  although  the  pres- 
f  any  foreign  matter  could  not  he  detected.     In  the  Philosophical  Traneac- 

•  II  >ii    t    xxn    p 

Biwuld,  in  P  "■'/   Bd  n   B. 90;  and  PUnche,  Bull.  >!■■  Pharm.  vi.  551 

'  M<it   Mid 
'  a r m<-iii:i ii ii ,  Prat I  B  ■  Anil. 

•   Formul   p   313, 
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tions  for  the  year  174^,  are  mentioned  pome  deleterious  effects,  resulting  from  &e 
use  of  gentian ;  but  they  were  referred  to  a  foreign  root,  said  to  have  been  infer- 
mixed  with,  and  which  greatly  resembled,  the  true  gentian  root. 

All  these  facts,  then,  support  the  opinion  of  Haller  (quoted  by  Buchner),  that 
gentian  is  not  so  innocuous  as  is  generally  supposed. 

Uses. — Gentian  is  adapted  to  most  of  the  cases  requiring  the  use  of  the  pun  U 
simple  bitters  (see  vol.  i.  p.  244).  It  agrees  best  with  phlegmatic,  torpid  individu- 
als, and  is  apt  to  disagree  with  irritable  or  susceptible  persons.  It  is  contraindi- 
cated  in  febrile  disorders  and  inflammatory  conditions  of  the  gastro-intcstinal  mem- 
brane.    It  is  employed  principally  in  the  following  cases  : — 

1.  In  dyspepsia,  and  other  gastric  disorders,  attended  with  debility  or  torpidity 
and  unaccompanied  by  any  marks  of  inflammation  or  irritation,  or  great  suscepti- 
bility, of  the  digestive  organs.  Sesquicarbonate  of  ammonia  is  a  very  valuable  adjunct . 

2.  In  intermittent  diseases  it  may  be  used  where  cinchona  is  admissible;  but  it 
is  much  inferior  to  the  last-mentioned  substance.  "  Joined  with  galls  or  tormentil, 
in  equal  parts,  and  given  in  sufficient  quantity,  it  has  not  failed,"  says  Dr.  Cullen,1 
"in  any  intermittens  in  which  I  have  tried  it." 

3.  In  many  other  diseases  marked  by  weakness  and  debility,  but  unattended  by 
fever  or  gastro-intcstinal  irritation,  gentian   is  admissible  and  useful;  as  in 
forms  of  gout,   hysteria,  uterine  disorders,  &c.      It  is  a  constituent  of  the  Duke 
of  Portland' s  powder  for  the  (/out  (see  ante,  p.  387). 

4.  Against  norms,  it  has  been  used  as  if  it  possessed  some  specific  influence. 

5.  In  surgery,  it  has  been  used  for  discutient  fomentations,  also  in  the  form  of 
fine  powder,  as  an  application  to  issues,  to  promote  their  running,  and  as  a  tent,  to 
enlarge  and  cleanse  fistulous  apertures.3 

Administration. — In  the  form  of  powder,  the  dose  is  from  grs.  x  to  Jbs.  But 
the  infusion,  tincture,  or  extract,  are  the  usual  forms  of  exhibition. 

1.  INPDSl]MGENTIttNJlCOMPOSITUM,L.D.  [U.S.];  Infusum  Gentian*,  E.j  (n/u- 
sion  of  Gentian  ;  [Compound  Infusion  of  Gentian,  U.  S.] — (Gentian  [loot,  Bliced, 
3ij;  Orange  Peel,  dried,  3 'j  [Lemon  Peel,  fresh,  "^'w,  L.~\;  Boiling  [Distilled, 
L.~\  Water  Oj  [Oss,  Z).];  Macerate  for  an  hour  in  a  vessel  lightly  covered,  and 
strain.  The  directions  of  the  Edinburgh  College  are  as  follows :  Gentian,  sliced, 
^ss;  Bitter  Orange  Peel,  dried  and  bruised,  3J  J  Coriander,  bruised,  3J  >  '''"""f 
Spirit  f^iv;  Cold  Water  f^xvj  [f^xij,  0.  &].  Pour  the  spirit  upon  the  solid-, 
in  three  hours  add  the  water,  and  in  twelve  hours  more  strain  through  linen  or 
calico.) — The  infusion  of  the  London  and  Dublin  Pharmacopoeias  is  very  apt  to 
spoil  by  keeping;  but  as  it  can  always  be  speedily  procured,  this  is  not  a  circum- 
stance of  much  importance.  However,  to  obviate  it  as  much  as  possible,  the 
Edinburgh  College  orders  cold  water  to  be  used  (by  which  less  of  the  mucilaginoui 
matter  [pectin,  &c]  is  dissolved),  and  employs  spirit  to  promote  the  solution  of 
the  bitter  principle,  while  the  quantity  of  gentian  is  much  increased;  so  that,  in  fact) 
we  have  a  weak  tincture,  rather  than  an  infusion.  Besides  the  objections  which 
may  arise  out  of  these  deviations,  a  very  important  one  is  the  leugth  of  time  re- 
quired for  the  maceration. 

Compound  infusion  of  gentian  sometimes  gelatinizes  by  keeping.  This  occurred 
in  one  case3  when  the  infusion  instead  of  being  strained  off  in  an  hour  had  been 
allowed  to  stand  forty-eight  hours,  and  liquor  potassae  had  been  added  to  it.  Though 
this  perhaps  may  be  in  part  due  to  the  action  of  the  alkali  on  the  pectin  contained 
in  the  gentian,  it  is  chiefly,  if  not  entirely,  owing  to  the  action  of  the  alkali  on 
some  principle  extracted  by  prolonged  maceration  from  the  lemon-peel4  (see  corta 
limonnm). 

Infusion  of  gentian  is   stomachic  and   tonic.     When  prepared  according  to  th 
London  and  Dublin  Pharmacopoeias,  the  dose  is  fjj  tof^ij;  when  according  to  thjt 
of  the  Edinburgh,  fjss  to  fgj. 

1  Mat.  Mid.  vnl.  ii.  p.  72.  »  Qaincy,  bi-'V"" 

»  Fordred,  Pharmaceutical  Journal,  vol.  i.  p.  220.  1-41.  '  Ibid.  vol.  i.  p  887,  l"11 
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!,  MIS TI  K  \  (ii:MI\M;  CIIMPnSITA,  L.j  Compound  Mixture  of  Gentian.— (Com- 
pound Infusion  of  Gentian  t'^xij;  Compound  Infusion  of  Senna  f .5 vj ;  Compound 
Tincture  of  Cardamom!  fjij.  Mix). — Tonic  and  cathartic.  Used  in  dyspepsia 
with  constipation. — Dote,  fjj  to  f 5  i j . 

S.  TIM'Tlia  (illMIWi:  COMPOSITA,  L.  B.  D.  [U.  8.];  Tinctura  amara;  Tinc- 
ture of  Gentian. — (Gentian,  sliced  and  bruised,  ^iiss  [£iij,  D.~\;  Orange  Peel, 
dried,  5x  [Siss,  />.];  Cardamom  [seeds],  bruised,  3v  [Jss,  I).];  Proof  Spirit  Oij. 
Macerate  for  seven  [fourteen,/).]  days,  express  and  strain,  L.  D.  The  Edinburgh 
College  employs  of  Gentian,  sliced  and  bruised,  |ijss;  Dried  Bitter  Orange  Peel, 
braised,  ^x;  Canella,  in  moderately  fine  powder,  3vj;  Cochineal,  bruised,  3ss; 
and  Proof  Spirit,  Oij.  [The  U.  8.  Pharm.  directs  Gentian,  bruised,  gij  ;  Orange 
Peel  Jij  Cardamom,  bruised,  ^ss;  Diluted  Alcohol  Oij.  Macerate  for  fourteen  days, 
express,  and  filter  through  paper;  or  it  may  be  prepared  by  displacement.]  This 
tincture  may  be  more  conveniently  prepared  by  percolation,  as  directed  for  the  com- 
pound tincture  of  cardamom,  I'J.) — A  grateful  cordial  tonic  and  stomachic.  Em- 
ployed as  an  adjunct  to  the  infusion,  effervescing  draughts,  bottle  soda-water,  &c. — 
Dose,  fjss  to  fljij. 

I  YI.M'II  ULYI'IIM;  Iv;  Wine  of  Gentian.— (Gentian,  in  coarse  powder,  gss; 
Yellow  Bark,  in  coarse  powder,  gjj  Bitter  Orange  Peel,  dried  and  sliced,  5ij; 
Canella,  in  coarse  powder,  3j  J   Proof  Spirit  fjivssj  Sherry  ()j  and  f, 5.x vj.     Digest 

the  root  and  Larks  for  twenty-four  hours  in  the  spirit;  add  the  wine,  and  digest  for 
Seven  days  more;  strain  and  express  the  residuum  strongly,  and  filter  the  liquors.) — 
Wine  of  gentian  is  an  aromatic  tonic,  useful  in  dyspepsia  and  anorexia.  It  is  apt 
to   become  acetous  by  keeping .—  The  dose  of  it  is  fjss  to  fjj. 

'».  i:\lli\nni  i;i:\Tll\.Et  r,   E.  D.  [U.  8.];  Extract  of  Gentian.— (Gentian, 

sliced,  lbiij;  Boiling  Distilled  Water  Ovj.  Macerate  for  twelve  hours  in  lour  pints 
Of  the  water;  pour  off  the  liquor  and  strain  it.  Add  two  pints  of  the  water  to  the 
residue,  macerate  for  six  hours,  lightly  express  the  liquor  and  strain.  Lastly, 
evaporate  the  mixed  liquors  to  a  proper  consistence,  L.  " Take  of  Gentian,  any 
convenient  quantity;  bruise  it  to  a  moderately  line  powder;  mix  it  thoroughly  with 
half  its  weight  of  distilled  water;  in  twelve  hours  put  it  into  a  proper  percolator, 
and  exhaust  it  by  percolation  with  temperate  distilled  water;  concentrate  the  liquid, 
filter  before  it  becomes  too  thick,  and  evaporate  in  the  water-bath  to  a  due  consist- 
ence," A'.  Gentian  Hoot,  in  thin  slices,  ftjj  Distilled  Water  Oiij.  Macerate  the 
gentian  in  one  pint  and  a  half  of  the  water  for  six  hours,  then  strain  and  express. 
Add  to  the  residue  the  remaining  pint  and  a  half  of  water,  macerate  again  tor  six 
hours,  strain,  and  express.  Finally,  mix  the  liquors,  and  evaporate  by  a  steam  or 
water-bath  to  a  proper  consistence,  I). — [Gentian,  in  coarse  powder,  ftj ;  Water, 
a  sufficient  quantity.  Mix  with  a  pint  of  water;  allow  to  stand  for  twenty-four 
hours  and  then  displace  until  the  bitterness  of  the  gentian  is  exhausted.  Evapo- 
rate to  the  proper  consistence,  (  .  S.] — (iood  gentian  root  yields,  by  the  pro 
the  London  Pkarrnacopojia,  about  half  its  weight  of  extract.1  Extract  of  Gentian 
is  tonic.  It  is  usually  employed  as  a  vehicle  for  the  exhibition  of  the  metallic  sub- 
stances (especially  ehalyheates)  in  the  form  of  pill. — Dose,  grs.  x  to  ^ss. 

185.  OPHELIA  CHIRATA,  Grimbach.— THE  CHIRETTA  OR 

CHIRAYTA. 

AfKthotM  Clur.-iMii.  Dm,'  /.'    D Gentium  Chirayita,  Fleming. 

Sfst.  Tetrandria,  Monogynia. 
ill-  rb,  I>.  and  Root,  E.    The  Herb,  D.) 

l    BlBTORT. — This    plant    seems    to  have  been    long    in  USO  among    the    natives  of 
Vndia.    Professor  Guibourt1  thinks  that  it  is  the  *dxa/tof  apw^a*»x6j  of  Dioscorides* 

'  Tnuumeti  Society,  70I.  xvn   n  9(29 

1    1   p  889.  «  Lib  1  cap 
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(see  ante,  p.  154).     Various  circumstances,  however,  appear  to  d 

to  this  opinion ;  one  of  the  most  conclusive  is  the  absence  of  odour  in  the  <  1 

plant.1 

Botany.      Gen.  Char. —  Calyx  5 — 4-parted  ;  the  segments  valvate.      Oorolh 
withering,  rotate,  5 — 4-partcd,  with  glandular  pits  above  the  base.     Stamens 
inserted  in  the  throat  of  the  corolla;  the  filaments  either  dilated  at  the  base  ami 
monodelphous,  or  equal  at  the   base  and  free.      Ovary  1 -celled;  ovules  numerous. 
inserted  on  the  suture.      Stigmas  2,  terminal,  short,  usually  re  volute;  ttyl 
short.      Capsule  2-valved,  septicidal,  1-celled;  placentae  either  spongy  and  sutural, 
or  expanded  near  the  suture.     Seeds  immersed  iu  the  placentae,  very  num< 
small,  and  generally  wingless  (Grisebach). 

Sp.  Char. — Stem  terete,  tall,  smooth,  branched.  Branches  elongated, 
spreading.  Leaves  cordate-ovate,  and  ovate,  acuminate,  sessile,  smooth,  5 — 7- 
nerved.  Cymes  umbelliform,  lax,  few-flowered.  Segments  of  the  calyx  Bubli 
late,  acuminate,  shorter  than  the  corolla,  corolla)  4-parted,  yellow,  the  segments 
expanded,  ovate-lanceolate,  acuminate ;  pits  in  pairs,  oblong,  distinct,  fringed 
anteriorly  by  long  scales;  the  fringes  epipetalous,  short,  connecting  the  pits. 
(Grisebach.) 

Herbaceous.  Root  branching.  Stem  round,  jointed.  Leaves  opposite  amplexi- 
caul,  very  acute,  entire.     Floivers  numerous,  peduncled. 

Hab. — Mountains  of  Nepal  and  the  Morungs. 

Description. — The  plant  is  pulled  up  by  the  root,  about  the  time  that  the 
flowers  begin  to  decay  and  the  capsules  are  well  formed.3  The  dried  plant,  with  the 
root  (Jierba  et  radix  chirettse  sive  chiraytsc)  is  met  with  in  the  shops.  The  ■ 
fibrous  ;  the  stem  is  round,  smooth,  not  jointed,  marked  with  the  cicatrices  of  leaves, 
has  a  yellowish  pith ;  the  leaves  are  as  above  described.  The  whole  plant  is  with- 
out odour,  but  has  an  intensely  bitter  taste. 

Composition. — The  stems  of  this  plant  were  analyzed  by  MM.  Lassaigne  and 
Boissel,3  who  obtained  the  following  results:  resin,  yellow  bitter  vm/'ir,  brown 
colouring  matter,  gum,  malic  arid  \woody  fibre],  malate  of  potash,  chloride  of 
potassium,  sulphate  of  potash,  phosphate  of  lime,  silica,  and  traces  of  oxide  of  iron. 

The  bitter  matter  is  the   most  important  constituent.     No  vegetable  alkali   has  bi 
tected  in  it.     The  substance  which  was  sold  as  sulphute  of  Chirayitine  was  sulphate  of  fjiiinia.1 

Physiological  Effects. — Chirayta  is  an  intensely  bitter  substance,  and  pro- 
duces the  before-described  (see  vol.  i.  p.  244)  effects  of  the  simple  or  'pure  bitters. 
In  its  operation,  as  well  as  by  its  botanical  affinities,  it  is  closely  allied  to  gentian. 
It  appears  to  possess  rather  a  relaxing  than  a  constipating  effect.5 

Uses. — It  has  long  been  employed  by  the  natives  of  India  in  the  same  el 
cases  in  which  gentian  has  been  used  in  Europe.     As  a  stomachic  it  is  especially 
serviceable  in  the  dyspepsia  of  gouty  subjects.     It  strengthens  the  stomach,  obvi- 
ates flatulency,  and  diminishes  the  tendency  to  acidity.0     Combined  with  the  seeds 
of  Gudandina  Bonduc  it  is  employed  with  success  in  intermittents." 

Administration. — It  may  be  given  in  powder,  in  the  dose  of  3j,  or  it  may  be 
employed  in  the  form  of  infusion,  tincture  (prepared  with  cardamom  and  orange 
peel,  like  compound  tincture  of  gentian),  or  extract. 

1.  INTl'SDI  CHIRETLE,  E.  D. ;  Infusion  of  Chiretta.— (Chiretta  3iv  [3ij,  D.\. 
Boiling  Water  Oj  [lixss,  D.~\.  Infuse  for  two  hours,  and  strain  through  linen  or 
calico). — The  dose  of  this  is  Jj  to  f^ij. 

2.  TMCTURA  CMRETLE,  D.;  Tincture  of  Chiretta.— (Chiretta,  bruised,  £v;  Proof 
Spirit  Uij.     Macerate  for  fourteen  days,  strain,  express,  and  filter,  D.) — D 

to  3iv. 
- 

1  Fee,  Cours  d'Hist.  Nat.  t.  11.  p.  3'J5.  a  Roxburgh,  Fl.  Ind.  vol.  ii.  p.  72. 

3  Journ.  Pharm.  vol.  vii.  p.  283.  *  Lond.  Med.  Gaz.  vol.  xxi.  173. 

6  Baker,  Lond.  Med.  Gaz.  vol.  ii.  p.  685.  «  Fleming,  Asiat.  Researches,  vol.  xi.  p-  «"■ 

1  Johnson,  Infl.  of Trop.  Climates,  3d  edit.  p.  58. 
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186.  Erythraea  Centaurium,  Pennon. — Common  Centaury. 

Sex.  Synt.  Pentnndria,  Monogynia. 
(Centaurium,  L. — The  flowering  heads,  E. — Folia,  D.) 

Histoht. — This  plant  was  known  to  the  ancients,  and  received  one  of  its  names  (Chironia 

Ctnlaurium)  from  Chiron  the  Centaur,  who  is  said  to  have  lived  1270  years  before  Christ.    But 

th«'  plant  which,  Pliny1  (ays,  cured  Chiron  of  a  wound  received  by  an  arrow,  which  he  dropped 

foot  when  examining  the  arms  of  Hercules,  is  supposed  to  be  the  Centaurea  Centaurium. 

Botant.  Gen.  Char. — Calyx,  f> — 4  partite,  the  segments  nearly  flat,  wingless.  Corolla 
funnel -Impel,  nuked,  contorted  withering  above  the  capsule;  the  tube  cylindrical ;  the  limb 
■> — l-partite.  8lam*ru  ^ — 1,  inserted  alwve  in  the  tube  of  the  corolla;  anthers  erect,  twisted 
spirally,  ex-eried.  Ovary  1  celled  or  semi  2-celled  in  consequence  of  the  valves  being  slightly 
indexed.  The  oviilei  inserted  at  the  suture.  Style  distinct,  deciduous ;  stigma  bilamellate  or 
undivided  and  capitulate.  Capsule  bivalved,  septicidal,  1  celled  or  semi-2  celled ;  the  placentae 
spongy  :ind  sutural.     Setdt  immersed  in  the  placentae,  sub-globose,  smooth,  minute  (GriseUach). 

Sp.  Char. — Stem  erect,  elongated,  branched  superiorly.  Leaves  elliptic-oblong,  unequally 
■oute.  Flowers  collected  in  loose  heads,  lateral,  bibracteate.  Tube  of  the  corolla  during  in- 
loresornce  more  than  twice  the  length  of  the  calyx,  the  tubes  oval  and  obtuse.  Capsule  with 
the  valves  much  indexed,  more  than  semi-2-cclled  (Grisebach). 

/.''/'//  small,  tapering.  Stem  about  a  foot  high,  leafy.  Radicle  leaves  obovate ;  the  rest  acute. 
or  elliptic-lanceolate;  all  3-ribbed,  bright  green.  Flowers  nearly  sessile.  Brarts  opposite, 
awl-shaped.  Calyx  slender.  Tube  of  corolla  pale-greenish;  limb  brilliant  pink,  expanded 
only  in  sunshine,  closing  as  soon  as  gathered. 

Hab. —  Indigenous;  dry  gravelly  pastures.     Annual.     Flowers  in  July  and  August. 

DlSCaiPTJON  — The  herb  or  tops  (lierba  sen  summit  ates  vel  cacumina  re,ituurii  mvwris)  of  the 
common  or  lesser  centaury  are  without  odour,  but  have  a  very  bitter  taste.  They  are  collected 
when  in  Bower. 

CoxrosiTiOH. — According  to  Moretti,2  common  centaury  contains  bitter  extractive,  free  acid, 
mucous  matter,  extractive  salts  [and  woody  fibre]. 

The  principal  constituent  of  common  centaury  is  the  bitter  extractive,  called  by  Dulong 
d'Astafort*  centaurin.  This,  when  combined  with  hydrochloric  acid,  is  said  to  be  an  excellent 
febrifuge.     Centaurin  must  not  be  confounded  with  ccntaurite,  the   bitter    principle  of  Cnicus 

In  iinlnlns,  [)<■  ('and. 

Phtsiolooical  Effects. — Similar  to  those  of  gentian  (see  ante,  p.  525),  and  of  other  simple 
or  pure  bitters  (see  ante.  p.  244). 

Urkb. — Common  or  lesser  centaury  is  rarely  used  by  medical  practitioners;  yet  it  might  be 
employed  as  an  indigenous  substitute  for  gentian.  Dose  of  the  powder,  ^j  to  jj.  It  may  also 
be  used  in  infttsiona 

187.  Menyanthes  trifoliata,  Linn. — Common  Buckbean  ; 

Marsh  Trefoil. 

si/si    Peataadria,  Motogya  n. 
(Menyanthes,  /-. — Leaves,  E. — Folia,  D.) 

Ilisrniiv  — SprengeM  considers   this  to  be  the  plant   referred  10   by  Theophrastus5  under   the 

name  of  (tn*a\6^. 

IIiitanv.  Gen.  Char. — Calyx  5-partite,  the  segments  connected  at  the  base,  so  as  to  form 
a  tube.  Corolla  deoi  luous,  funnel-shaped,  fleshy;  the  limb,  5-partite,  its  segments  naked  at  the 
and  base,  but  fringed  or  very  rarely  denuded  at  the  disk,  no  epipetalons  glands.  Sta- 
inserted  in  the  tube  of  the  corolla ;  filaments  equal  at  the  base;  anthers  erect.  Ovary 
surrounded  by  o  bypogynous  glands,  l-celled;  the  ovules  inserted  on  the  axis  of  the  valves. 
Style  Aliform,  persistent  with  ibe  2  lobed  stigma.  Capsule  l  celled,  almost  valveless,  rupturing 
near  the  suture  of  the  two  carpel  la;  the  placenta  inserted  in  the  axis  of  the  carpella.  Seeds  in- 
deliiuie,  with  a  shining  very  smoodi  testa.    (Grisebach.) 

Sp.  Char. — The  only  spec 

lUitznmii  black,  creeping,  jointed.     Leaves  on    long   stalk-,  with  broad  sheathing  stipules  at 

bate,   ternate;    leaders    nearly    oval,   si ilh.      Scape    round,   ascending,   smooth.      Jlrads   ovate. 

Calyx  obtuse,     ('alalia  white,  or  flesh  coloured,  elegant,  densely  shaggy.     Anthers  yellow. 

Bab. — Indigenous j  Watery  meadows,  ditches,  &C.j  frequently  cultivated  in  ornamental 
I  On  Bl unt  of  the  beauty  of  the  llowcrs.      Perennial.      Flowers  in  June  and  July. 

'  Hiii    Sal   lib   xxv  oap  90, ed   Valp.  »  Sear*.  eU  Pharm.  t  v  p  98 

■  '   '    »>■   l>  '  Hist.  Set  Ihr'j.  t  i.  D.ta 

•   lltst    Plant    lib    IV    ciiji    11 
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Description. — The  whole  herb  (herba  menyanthis  sen  trifolii  fibritti)  is  odourleM  but  Ins 
very  bitter  taste.     Its  infusion  strikes  a  green  colour  (/annate  of  iron)  with  the  seaquichli 
iron.     The  leaves  (folia  menyanthis')  arc  the  parts  usually  employed. 

Composition. — Menyanthes  was  analyzed  by  Trommsdorff,1  who  found  that  the  fresh  plant 
consists  of  75  parts  of  moisture,  and  25  of  solid  matter,  composed  of  bitter  atractivt  veutnbl 
albumen,  green  resin    (chlorophylle),  peculiar  matter  precipitahle  by  tannic  icid,  but  soluble 
water  and   in  weak  spirit,  brown  gum,  fecula  (inulin  or  menyantlnn),  matte  and,  and  <:■ 
potash. 

The  bitter  extractive  is  the  active  principle.  Brandes  states  that  be  procured  a  white  hitter 
powder  from  menyanthes;  but  B.  Trommsdorff2  repeated  Brandes's  experiments,  and  procured 
only  a  yellowish-brown  bitter  extract. 

Physiological  Effects. — Tonic  and  astringent.     In  large  doses  cathartic,  and  ton 
emetic. 

Uses. — This  plant  is  used  by  the  brewers  of  some  parts  of  Germany,  particularly  Silesiaand 
the  adjacent  provinces,  as  a  substitute  for  hops.3     It  is  rarely  employed    in  medicine  but  is  ap- 
plicable for  the  same  purposes  as  the  other  bitter  tonics  (see  ante,  p.  244).    It  has  beenesi 
efficacious  as  an  antiscorbutic.4 

Administration. — It  may  be  given  in  powder,  infusion,  or  extract. — The  dose  of  the  powder 
is  from  J}j  toSJss;   if  given   to  the  extent  of  gj,  it  generally  purges.     The  dose  of  the  , 
(prepared  with  ^ss  of  the  dried  herb,  and  f§xvj  of  boiling  water)  is  f^j  to  f~ij;  of  the  watery 
extract,  grs.  x  to  grs.  xv. 

188.  Frasera  carolinensis,  Walter. 

Sex.  Syst.  Tetrandria,  Monogynia. 
(Radix.) 

Frasera  carolinensis,  Walter,  Fl.  Carol.  17S8;  F.  Walteri,  Michaux,  Fl.  Boreal i-Americ,  1 803- 
.imerican  Calumba, — A  native  of  the  southern  and  western  portions  of  the  United  States,  and 
very  abundant  in  Arkansas  and  Missouri.  The  root  is  officinal  in  the  Pharmacopoeia  of  the 
United  States.  As  met  with  in  commerce,  it  is  in  transverse  circular  segments,  about  an  inch 
in  diameter,  and  an  eighth  of  an  inch,  or  more,  in  thickness.  It  contains  no  starch,  and  hence 
undergoes  no  change  of  colour  when  touched  with  iodine.  Its  infusion  or  decoction  becomes 
blackish  green  (tannate  of  iron)  when  treated  with  sulphate  of  iron,  and  lets  fall  a  prei 
(tannatc  of  gelatin)  on  the  addition  of  a  solution  of  isinglass.  The  effects,  uses,  and  doses  ol 
Frasera  are  the  same  as  those  of  gentian.  The  fresh  root  is  said  to  operate  as  an  emetic  and 
cathartic.5  Some  years  ago,  it  was  introduced  into  France,  and  sold  for  calumba;  hence,  it  got 
the  name  of  false  calumba.  Tiie  chemical  characters  above  given,  as  well  as  the  physical  pro- 
perties of  the  root,  readily  distinguish  it.6 

Order  XLVI.  LOGANIACE^E,  De  Cand.— LOGANIADS. 

Characters. —  Calyx  free,  5-  rarely  4-lobed.  Corolla  regular  or  rarely  irregular,  bypogynous, 
5-  rarely  4-  or  many-lobed,  aestivation  valvate,  contorted,  or  imbricated.  Stamens  inserted  in  the 
tube  of  the  corolla  ;  anthers  2-celled,  dehiscing  longitudinally;  pollen  vittate-trilobed.  Ovary 
free  (superior),  2-  rarely  3-celled  or  lcelled  ;  ovules  arnphitropal,  or  rarely  anatropal.  Style 
simple;  stigma  simple  or  2-lobed.  Fruit  capsular  or  drupaceobaccate.  Seeds  usually  peltate, 
sometimes  winged;  albumen  fleshy  or  cartilaginous;  embryo  straight;  radicle  towards  or  paral- 
lel with  the  hilum  ;  cotyledons  2,  foliaceous. — Shrubs,  trees,  or  rarely  herbs.  Leaves  opposite,  en- 
tire, stalked,  usually  with  stipules.     Flowers  racemose  or  corymbose,  rarely  solitary. 

Properties. — Poisonous  (with  some  exceptions);  acting  on  the  nervous  system.    This  order 
contains  some  of  the  most  energetic  vegetable  poisons.     Strychnia  and  brucia  are  prodn 
some  of  the  species,  which  in  consequence  excite  most  frightful  convulsions.— The  medicinal 
species  of  this  order  are  used  as  spastics  (see  ante,  p.  245),  anthelmintics,  and  tonics. 

189.  SPIGELIA  MARILANDIC A,    Linn.— CAROLINA  PINK ; 
PERENNIAL  WORMGRASS. 

Sea:    Syst.  Pentandria,  Monogynia. 
(Root,  E.) 

History. — The  anthelmintic  virtues  of  this  plant  were  first  learned  from  the 
Cherokee  Indians,  who  became  acquainted  with  them,  according  to  Dr.  Garden^ 
about  1723  ;  they  were  made  known  to  the  profession  about  1740.7 

'  Ann.  de  Chim.  t.  lxxii.  p.  191.  »  Pharm.  Central-Blaltfur  16.K,  p.  458 

1  Yosy.  Origin  and  Progress  of  the  Med.  Bot.  Soc.  p.  12.  *  Murray,  App.  Med.  t.  ii.  p.  31. 

3  United  Stales  Dispensatory.  6  Guibourt,  Journ.  de  Chim.  Med.  t.  ii.  p  334 

1  Essays  and  Obs.  Phys.  and  Lit.  vol.  iii. 
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BOTAHT.  Gen.  Char. —  Qatyx  fi-partite,  persistent ;  the  segments  linear-subu- 
Jandular.  Corolla  gamopetalous,  funnel-shaped;  the  lobes  5,  shorter  than 
the  tube,  with  a  valvate  aestivation.  Stamens  5,  inserted  on  the  tube  of  the  corolla, 
'1  or  rarely  exserted;  filaments  slender;  anthers  linear,  erect,  2-lobed  at  the 
Ovary  '2-celled  ;  ovules  numerous,  amphitropal;  placentae  basilar,  stipitate. 
Style  filiform,  hairy  above,  jointed  beneath  the  capitate  or  concave  stigma.  Cap- 
rule  obovoid-compressed,  didymous,  dicoccous,  circumscissile  at  the  base;  the  cocci 
at  length  bipartite.  Seeds  few,  cuneate-turbinate ;  the  testa  scabrous-areolate ; 
the  embryo  at  the  base  of  horny  albumen,  small,  straight.     (De  Cand.) 

Sp.  Char. — Stem  erect,  simple,  quadrangular,  smooth.  Leaves  sessile,  ovate- 
Inn' elate,  acute  or  acuminate;  the  margin  and  nerves  scabrous-hairy.  Spike 
3 — 8-flowered.  Flowers  sessile.  Segments  of  the  calyx  4  times  shorter  than  the 
tube  of  tlic  corolla.  Anthers  projecting  from  the  tube.  Lobes  of  the  corolla  lan- 
oeolate.     Capsule  smooth,  somewhat  shorter  than  the  calyx. 

Root  perennial,  consisting  of  numerous  fibres,  from  a  short,  cylindrical  rhizome. 
Stems  several,  winged  (from  the  decurrent  leaves).  Leaves  decussate,  entire. 
Flowers  in  simple  one-sided  spikes  (or  racemes).  Corolla  much  longer  than  the 
calyx,  of  a  rich  carmine  colour  externally,  paler  at  the  base,  and  orange-yellow 
within.      Capsule  obcordate,  smooth. 

Hab. — Southern  States  of  North  America  ;   seldom  found  north  of  the  Potomac. 

COLLECTION. — "It  is  collected  by  the  Creek  and  Cherokee  Indians,  who  dispose  of 
it  to  tin.'  white  traders.  By  these  it  is  packed  iff  casks,  or  more  commonly  in  large 
bales,  weighing  from  three  hundred  to  three  hundred  and  fifty  pounds.  That  con- 
tained in  casks  is  to  be  preferred,  as  less  liable  to  be  damp  and  mouldy.  Owing  to 
the  imperfect  manner  in  which  the  plant  is  dried,  it  seldom  happens  that  packages 
of  it  reach  the  market  free  from  dirt  and  mouldiness,  and  having  the  stalks  of  a 
bright  colour.  Some  parcels  have  recently  been  brought  free  from  the  stalks,  and 
have  commanded  more  than  double  the  price  of  the  drug  prepared  in  the  usual 
way."' 

DESCRIPTION. — The  dried  plant  (licrba  spi(jch'x)  as  usually  met  with  in  the  shops, 
ifl  ni  a  grayish-green  colour,  a  faint  odour,  and  a  bitter  taste.  The  root  (radix  spige- 
consists  of  numerous  slender,  branching,  dark  brown  fibres,  issuing  from  a 
short,  dark  brown  rhizome. 

COMPOSITION. — The  herb  and  root  have  been  analyzed  by  "Wackenrode2  Fe- 
nculle:  probably  analyzed  this  plant  under  the  name  of  Spigelia  anthclmintica. 

Wackenrodtr,s  Analyses. 


in 0.30 

with  chlorophyll* 9.40 

Peoaliai  resin 0.00 

Peculiar  tannin IT. 'JO 

\\ I)  fibre 

o talk,  and  chloride  of  potassium  8.10 

Malate  oi  lime       4.20 

ii.ri.  ofSpigalta 101.90 


Fixed  ml a  trace. 

Acrid  resin,  with  some  fixed  oil 3.13 

Peculiar  tannin     10.56 

Bitter  acrid  extractive 4.89 

Woody  fibre  (which  yields  10.74  of  nshes)   .      S2.69 


Root  of  Spigelia 101.27 


The  dccnctiiiii  of  spigelia  strikes  a  dark  colour  with  the  salts  of  iron. 

I .  Hi  i  i  i  n  IXTSACTITI  — IV no n lie  ascribes  the  activity  of  spigelia  to  a  brown,  hitter  extract- 
ive, like  thai  nl  the  purgative  Leguniinosas.  Taken  internally,  it  causes  vertigo  and  a  kind  of 
intoxication      li  is,  1  presume,  identical  with  the  bitter  acrid  extractive  of  Wackenroder 

[■■IB  — Tin-  is  described  by  Wackenroder  as  having  an  acrid,  nauseous  taste.     It  is  solu- 
lilr  in  ■mmonia  and  in  oil  of  vitriol.      It  evolves  ammonia  when  heated. 

PHYSIOLOGICAL  Kht.cts. — The  physiological  effects  of  this  root  have  not  been 
accurately  determined  ;  but  the  observations  hitherto  made  show  them  to  he  those 
>f  a  local  irritant  (or acrid)  and  narcotic  substance. 

In  the  ordinary  dote  (one  or  two  drachms  for  adults)  it  has  very  little  sensible 


1   In:  tlory. 

'  Journ.  ite  I'liium    I    i\    |>    907 


'  Gmehn's  Handb.  d.  Chan.  ii.  1293. 
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effect  on  the  system,  though  it  may  act  efficaciously  as  an  anthelmintic.  Tn  larger 
doses  it  appears  to  operate  as  an  irritant  to  the  gastrointestinal  oaoal,  and  gives 
rise  to  purging  and  sometimes  to  vomiting,  though  its  effects  in  this  way  arc  very 
uncertain.  In  poisonous  doses  it  operates  as  a  cerebro-spinal  or  narcotic,  giving  rise 
to  "  vertigo,  dimness  of  vision,  dilated  pupils,  spasms  of  the  facial  muaoli 
sometimes  even  to  general  convulsions.  Spasmodic  movements  of  the  eyelids  have 
been  observed  among  the  most  common  attendants  of  its  narcotic  action.  The 
death  of  two  children,  who  expired  in  convulsions,  was  attributed  by  Dr.  Chambers 
to  the  influence  of  spigelia.  The  narcotic  effects  are  said  to  be  less  apt  to  occur 
when  the  medicine  purges,  and  to  be  altogether  obviated  by  combiniiiir  it  with 
cathartics.  The  danger  from  its  employment  cannot  be  great,  as  it  is  in  very  gene- 
ral use  in  the  United  States,  both  in  regular  and  domestic  practice,  and  we 
hear  at  present  of  serious  consequences.  Its  effects  upon  the  system  have  been  erro- 
neously conjectured  to  depend  on  other  roots  sometimes  mixed  with  the  genuine."1 

Uses. — Employed  only  as  an  anthelmintic.  Its  vermifuge  properties  were  first 
made  known  to  the  profession  by  Drs.  Lining2  and  Garden.3  Though  scarcely 
used  in  this  country,  it  stands  at  the  head  of  anthelmintics  in  the  United  States  of 
America. 

Administration. — The  dose  of  the  powder,  for  a  child  of  three  or  four  years  old, 
is  from  grs.  x  to  grs.  xx  ;  for  an  adult  3J  to  3iij.  This  quantity  is  repeated,  every 
morning  and  evening,  for  several  days,  and  then  followed  by  a  brisk  cathartic.  It  is 
frequently  combined  with  calomel. 

INFUSUM  SPIGELIA,  Ph.  United  States  ;  Infusion  of  Pink-root— (Spigelia  Root 
^ss;  Boiling  Water  f.sxvj.  Macerate  for  two  hours  in  a  covered  vessel,  and  strain.) — 
The  dose,  for  a  child  of  two  or  three  years  old,  is  f  .5ss  to  f  SJ ;  for  an  adult,  from 
f  ^iv  to  fviij,  repeated  morning  and  evening.  A  quantity  of  senna,  equal  to  that 
of  the  spigelia,  is  usually  added,  to  insure  a  cathartic  effect. 

A  preparation  kept  in  the  shops  of  the  United  States,  and  much  prescribed  by 
physicians,  under  the  name  of  worm  tea,  consists  of  spigelia  root,  senna,  manna, 
and  savine,  mixed  together  in  various  proportions  to  suit  the  views  of  different  indi- 
viduals.4 

[The  U.  S.  Pharm.  has  a  convenient  preparation  under  the  name  of  Extractum 
Spigelia  et  Senn^e  Fluidum.  It  is  prepared  as  follows :  Take  of  Pink-root,  in 
coarse  powder  Ibj ;  Senna,  in  coarse  powder  £  vj ;  Sugar  ibiss  ;  Carbonate  of  Potassa 
3vj ;  Oil  of  Caraway,  Oil  of  Anise,  each  f3ss  j  Diluted  Alcohol,  a  sufficient  quantity. 
Mix  the  pink-root  and  the  senna  with  two  pints  of  diluted  alcohol,  and  having  al- 
lowed the  mixture  to  stand  for  two  days,  transfer  it  to  a  percolator,  and  gradually 
pour  upon  it  diluted  alcohol  until  half  a  gallon  of  liquid  has  passed.  Evaporate 
the  liquid  by  means  of  a  water-bath,  to  a  pint ;  then  add  the  carbonate  of  potassa, 
and  after  the  sediment  has  dissolved,  the  sugar  previously  triturated  with  the  oils. 
Lastly,  dissolve  the  sugar  with  a  gentle  heat. 

This  preparation  combines  the  properties  of  the  anthelmintic  and  a  purgative, 
and  may,  from  the  smallness  of  the  dose,  be  conveniently  administered  to  children. 
Dose,  f  3i  to  f3ij,  twice  or  thrice  daily.] 

190.  Spigelia  Anthelmia,  Linn. 

(Herba;    Radix.) 

Spigelia  akthelmia,  or  Denicrara  Pink  Root,  is  a  native  of  South  America  and  the  West  In- 
dia Islands.  Its  action  is  similar  to  that  of  the  last-mentioned  species.  So  poisonous  lias  it  been 
regarded,  that  in  France  it  is  called  Brinvilliere,  after  the  Marchioness  de  Brinvilliers,  a  woman 
famous  for  poisoning  in  the  reign  of  Louis  XIV.,  and  who  was  executed  on  the  10th  of  July, 
1676.5  Its  anthelmintic  properties  were  noticed  in  1751,  by  Dr.  Browne.8     This  plant  wasana^ 

1  United  States  Dispensatory.  *  Essay  and  Obs.  Phys.  and  Lit.  vol  i.  p.  386. 

3  Ibid.  vol.  iii.  p.  145.  *  United  States  Dispensatory. 

*  Guibourt,  Hist,  des  Drog.  t.   ii.  p.  227.  «  Gentleman's  Magazine  for  1751. 
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lyzed  hy  Rieord  Madianna.'  In  tlie  root  he  found  a  solid  fat,  wax,  a  soft  resin  called  spigelin 
(one  grain  and  a  half  of  which  are  sufficient  to  destroy  a  cat  or  dog  in  twenty  minutes),  resin, 
brown  non  pouODOUl  extractive,  gum,  ligneous  fibre,  albumen,  and  gallic  acid.  The  stalks  and 
leaves  contained  volatile  oil,  fat,  wax,  chlorophylle,  blackish  gummy  matter,  ligneous  fibre,  and 
gallic  acid.  Dr.  Browne2  says  it  procures  sleep  almost  as  certainly  as  opium.  Dr.  Bonyan3  has 
recently  testified  to  the  anthelmintic  efficacy  of  this  plant,  which  is  in  great  repute  among  the 
laborers  of  British  Guiana.  It  is  administered  in  the  form  of  a  decoction.  Two  or  three  fresh 
leaves  are  said  to  be  a  dose. 

191.   STRYCHNOS  NUX-VOMICA,    Linn—  THE  POISON-NUT. 

,  Sex.  Syst.  Pentandria,  Monogynia. 

(Semen  J    Strychnia;  Alkali  e  nuce  vomica  comparutum ;  Crystalli,  L. — Seeds,  E.  D.) 

History. — We  became  acquainted  with  nux-vomica  through  the  Arabian 
authors.  In  the  Latin  translation  of  one  of  the  works  of  Serapion4  we  find  the 
word  nux-vomica,  but  it  appears  to  have  been  applied  to  some  other  substance 
(probably  to  St.  Ignatius's  bean).  "  Est  nux,"  says  be,  "cujus  color  est  inter 
glaucedinem  et  albcdinem,  major  avellana  parura  et  sunt  in  ea  nodi."  To  which 
be  afterwards  adds,  "movet  vomitum;"  from  which,  I  presume,  the  name  of  vomit, 
or  vomitina^nut,  was  originally  derived.  Mesue  also  mentions  nux-vomica.  Avi- 
oenna8  says,  nux-methel  "est  similis  nuci  vomicae."  It  is  probable  that  the  nux- 
mechil  of  Serapion  is  the  substance  which  we  denominate  nux-vomica. 

Botany.  Gen.  Char. —  Calyx  5-lobed.  Corolla  tubular,  salver-shaped  or  fun- 
nel-shaped ;  the  throat  naked  or  bearded;  limb  5-partite,  the  lobes  valvate  in  aesti- 
vation, spreading  during  inflorescence.  Stamens  D,  inserted  into  the  throat  of  the 
corolla;  filaments  very  short;  anthers  subexserted.  Ovary  2-celled.  Style  filiform; 
ttigma  capitate,  undivided,  or  obscurely  subbilobed.  Ovulei  indefinite,  attached  to 
fleshy  placentas,  amphitropal,  with  an  inferior  micropyle.  Berry  corticated,  1-cellcd, 
many-seeded,  or  by  abortion  1-sceded.  Seeds  nidulant  in  pulp,  discoidal-com- 
d,  with  a  ventral  umbilicus;  embryo  at  the  base  of  cartilaginous,  subbilamel- 
[ate  albumen,  exoentrio,  straight,  short;  the  cotyledous  sessile,  foliaceous ;  the 
radicle  terete,  uncertain  (Do  Cand.). 

Sp.  Char. — Stein  arboreous.  No  spines  or  cirrhi.  Leaves  ovate,  stalked, 
3 — 5-nerved,  quite  smooth.  Corymbs  terminal.  Calyx  with  5  short  teeth.  Corolla 
smooth  within.      Berry  globose,  many-seeded.    (De  Cand.). 

Middling-sized    tree.        Trunk    short,    often     crooked,  Fig.  309 

pretty  thick-;  the  branches  irregular;  the  wood  white, 
hard,  and  bitter.  Leaves  opposite,  oval,  shining,  entire. 
Corymbs  small.  Corolla  funnel-shaped,  greenish- white. 
Style  the  length  of  the  corolla.  Stigma  capitate.  Berry 
round,  smooth,  size  of  a  pretty  large  apple,  covered  with 
a  smooth,  somewhat  hard  skill,  of  a  rich  orange-colour 
when  ripe,  filled  with  a  white,  soft,  gelatinous  pulp,  which 
is  greedily  eaten  by  many  sorts  of  birds.  Seeds  several, 
immersed  in  the  pulp  of  the  berry,  and  attached  to  a 
central  placenta. 

Hab.  —  Coromandel,    and    other    parts    of    India ; 
Ceylon. 

DESCRIPTION. — a.    Of  the  Seeds. — The    seeds    (nuces         Stryrhnos  Nux  vomica. 
vomica  i  of  commerce  are  round,  peltate,  scarcely  an  inch 

in  diameter,  nearly  flat,  or  very  slightly  convex  on  the  dorsal  surface,  and  concave 
00  the  Other  or  ventral  surface,  and  are  usually  surrounded  by  a  filiform  annular 
stria.  In  the  centre  of  the  ventral  surface  of  the  seed  is  the  orbicular  hilum  or 
mbilious.     At   one  part  of  their  circumference  or  margin  there  is  a  slight  promi- 


1  Gmelin'i  Il«n,is  ,u  eh  *  y«t   Hist,  of  Ja  maim .  p  157. 

•  PKarmattutiral  Journal,  vol   »   p.  8M,  1846,  l  D*  Simpli     Med.  elziii.  p.  115,  Argent.  1531. 

'  I. ill   iodai,  tract,  taddf,  rap   309. 
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nence,  which  answers  to  the  chalaza  and  to  the  radicle  of  the  embryo.  From  this 
prominence  to  the  umbilicus  is  a  more  or  less  obvious  line,  forming  the  raphe 
From  their  fancied  resemblance  to  gray  eyes,  as  well  as  from  their  beiug  poisonous 
to  crows,  the  Germans  term  them  Krdhcnaugen,  or  crow?  eyes. 


Fig.  310. 


Fig.  311. 


Nux-vomica. 

a.  The  dorsal  surface. 

b.  The  ventral  or  concave  surface. 

c.  Prominence  indicating  the  chulaza  and  radicle. 

d.  Hilum  or  umbilicus. 

e.  Raphe. 


Sections  of  Nux-vomica. 

f.  Transverse  section  of  seed,  showing  the  bipar- 

tite albumen,  the  cavity,  and  the  embryo. 

g.  Vertical  section,  exposing  the  internal  ca 

and    showing   the  situation   

embryo. 


312. 


These  seeds  have  two  coats :  the  outer  one,  or  testa,  is  simple,  fibrous,  and  gives 
origin  to  short  silky  hairs,  of  an  ash-gray  or  yellowish  colour,  and  which  arc 
directed  from  the  centre  towards  the  circumference ;  within  this  is  the  inner  coat, 
or  endopleura,  which  is  simple  and  very  thin,  and  en- 
velops the  nucleus  of  the  seed. 

This  nucleus  is  composed  of  two  parts — namely,  albu- 
men and  embryo.  The  albumen  is  bipartite,  cartilagi- 
nous, or  horny ;  of  a  dirty-white  colour,  of  an  intensely 
bitter  taste,  and  has,  in  its  interior,  a  cavity  (loculamen- 
turn  verum).  Unlike  that  of  most  seeds,  the  albumen 
of  nux-vomica  is  of  a  poisonous  nature.  The  embryo, 
which  is  milk-white,  is  seated  in  the  circumference  of 
the  seed,  its  locality  being  frequently  indicated  by  a 
point  somewhat  more  projecting  than  the  surrounding 
parts.  It  consists  of  two  large  cordiform,  acuminated, 
triple-ribbed,  very  thin  cotyledons,  a  distinct  cauliculus, 
and  a  centripetal  radicle  (i.  e.  a  radicle  directed  towards 
the  centre  of  the  fruit). 
j3.  Of  the  Bark. — The  Lark  of  the  Strychnos  nux-vomica  (nux-vomica  bark} 
cortex  strychnos  nucis  vomicae;  cortex  angusturae  spurias  sou  falsae;  cortex  pseudctn- 
gusturae  seu  virosas)  occurs  in  quills  (pseudangustura  convoluta),  in  flat  pieces 
(pseudangustura  plana),  or  in  pieces  arched  backwards  and  twisted  (pscudanyus- 
tura  revoluta)  like  dried  horn. 

The  outer  or  epidermic  surface  varies  in  its  appearance  according  to  the  age  of 
the  bark.  In  the  young  bark  it  is  ash-gray;  and  at  this  period  has  great  resem- 
blance to  true  angustura  bark.  When  somewhat  older,  it  offers  numerous  whitish 
or  yellowish  prominences,  which  were  supposed  by  Pelletier  and  Caventou  to  be  a 
species  of  lichen  (chiodecton),  but  which  are  now  known  to  be  an  epidermoid 
alteration  or  leprous  exuberance.1  At  a  more  advanced  stage  of  its  growth,  the 
bark  is  coated  with  a  rust-coloured  corky  or  spongy  layer.  In  this  state  it  is  called 
rusty  false  angustura  (pseudangustura  ferruginea),  though  it  really  has  no  resei 
blance  to  genuine  angustura  bark. 

The  inner  surface  of  the  bark  is  frequently  dark  or  blackish;  but  sometimes^ 


- 


Magnified  view  of  a  portion 
of  the  seed-coats  of  Nux- 
vomica. 

a.  Te,sta,  with  hairs  attached. 
6.  Endopleura. 
c.  Albumen. 


Fee,  Essai  sur  les  Cryptog.  des  Ecorces  exot.  p.  16,  1821. 
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grayish  yellow.  The  pieces  seldom  exceed  four  inches  in  length ;  they  are  cotn- 
j.ikt  and  hard  ;  and  break  with  a  smooth  fracture.  The  powder  is  intensely  bitter, 
without  annua,  acridity,  or  astringency ;  its  colour  is  dirty  yellow,  not  very  dis- 
similar to  that  of  jalap. 

Nix-yomica  iiahk  wns  formerly  confounded  with  angustura  or  cusparia  bark;  lience  its 
name  of  false  angustura  bark.  The  history  of  the  mistake  is  as  follows:  In  1804,  Dr.  Ram- 
bacb,  a  physician  at  Hamburg,  observed  that  some  specimens  of  angustura  bark,  said  to  be 
from  the  East  Indies,  acted  as  a  powerful  poison;  and  as  repeated  ca.-es  of  poisoning  occurred 
with  the  lame  substance,  an  order  was  issued,  forbidding  the  use  of  angustura  bark.  On  the 
15th  of  October,  1815,  the  Commission  of  Health  of  the  Grand  Duchy  of  Baden  ordered  all 
gustura  bark  in  the  possession  of  the  apothecaries  to  be  seized,  and  placed  under  a  seal ; 
the  physicians  al  the  same  time  receiving  an  intimation  that  they  were  not,  in  future,  to  prescribe 
thi-<  hark.     Similar  ordinances  were  issued  in  Austria,  Bavaria,  and  Wirtemberg.1 

The  origin  of  the  hark  is  said,  by  Batka,  to  he  as  follows:  A  quantity  of  it  was  imported 
from  the  East  into  England,  and  not  being  salable,  was  sent  to  Holland;  and  as  no  better 
inig  rid  of  it  offered,  it  was  mixed  with,  and  sold  as,  genuine  angustura  or  cuspa- 
ria hark.2  Great  obscurity  long  existed  as  to  the  tree  which  yielded  it.  At  first,  it  was  attri- 
buted in  the  lirweu  ferrugiiiea  or  antirlysenlerica,  a  native  of  Abyssinia,  belonging  to  the  family 
Xanthoxylaces ;  but  In  1631,Geiger  had  occasion  to  examine  the  bark  of  the  B.  ferruginea, 
and  (bund  that  it  had  no  resemblance  to  false  angustura.1  Now  the  composition  and  effects  of 
this  hark  rendered  it  in  the  highest  degree  probable  that  it  was  the  product  of  some  tree  of  the 
genus  Strychnos;  Batka  said  of  the  S.  Nux-vomica,  or  some  kindred  species;  an  opinion  which 
Was  confirmed  by  niy  examination  of  the  specimens  of  the  nux-vomica  plant  in  Dr.  Wallich's 
collection,  in  the  possession  of  the  Linnean  Society*  In  1837,  Dr.  O'Shaughnessy5  established 
the  identity  of  false  angustura  hark  and  the  bark  of  the  nux-vomica  tree.  Since  then  I  have  ex- 
amined about  1  ewt.  of  the  hitler  bark  brought  to  this  country,  and  find  it  to  be  identical  with 
nra  bark  contained    in   my  museum,  and  which  I  had   purchased  in    Paris   several 

Nux-vomica  bark  (leuchila)  is  commonly  sold  in  Calcutta  for  rohun,  the  harmless  bark  of 
8oymida  febrifuga /  and  sulphate  of  brucia  obtained  from  it  was  mistaken  by  Mr.  Piddington8 
olphate  of  S  supposed  new  alkaloid,  to  which  the  name  of  "rohuna"  was  given!  By 
the  timely  discovery  of  the  real  nature  of  this  salt,  by  Dr.  O'Shaughnessy,  the  dreadful  conse- 
-  which  might,  and  probably  would  have  resulted  from  its  employment  as  a  febrifuge 
in  the  Indian  army  (to  which  it  hail  been  sent  as  a  substitute  lor  sulphate  of  quinia)  were 
averted.7 

COMMERCE. — In  1888,  duty  was  paid  on  1017  lbs.  of  nux-vomica;  in  1839,  on 
only  478  lbs.  ;  in  1840,  on  550  lbs. 

COMPOSITION. — The  teed*  of  Strychnos  nux-vomica  have  been  analyzed  by  Rese,8 
Desportes,1  Braoonnot,10  Chevrcul,11  and  Pelletier  and  Caventou."  The  most  im- 
portant of  these  analyses  18  that  made  by  the  last-mentioned  chemists;  who  also 
examined  the  bark  of  Strychnos  Nux-vomica,  under  the  name  of  false  angustura.*3 
The  leprous  coating  of  this  bark  they  afterwards14  submitted  to  a  separate  exami- 
nation, under  the  idea  of  its  being  a  lichen. 

Pelletier  and  Coventors  Analyses  of  the  Strychnos  Nux-vomica. 


t     or  ih,  Seeds. 
Slryclinio,  or  [gaiuric  acid. 

Strychnia  /  .•     .      ,    •        •  , 

j^  '  ■         !  in  combination  with  strychnic  acid. 

u  u  (  i  small  quantity). 

te  "il 
Vellow  colouring  mutter. 

I  .inn 

i  (II  little). 

irin. 
Wood)  I 
Carbonate  of  lime  mid  chloride  of  potassium  in  the 


Nux-vomica  seeds. 


2.  Of  the  Bark. 
Gallate  of  brucia. 
ratty  matter  (not  deleterious). 
Gum  (a  considerable  quantity) . 
Yellow  colouring  matter  ami  alcohol. 
Sugar  (traces). 
Woody  fibre. 


Nux-vomica  (false  Angustura)  bark. 

The  leprous  coating  was  composed  of  a  greenish 
yellow  oil,  yellow  colouring  matter,  reddish  yellow 
colouring  matter  [aud  woody  Jibre]. 
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1.  Strtchnia — See  p.  545.  + 

2.  Bhvcia;  Brucina;  Caniramin ,-    Vonricmaj  Br=sC**H2jN*0',  Liebig ;  or  C4<H*N,Ol 

nault;  Eq.  VVt.=37.'j  Lriebig;  or  394,  Regnault. '  Discovered  in  1810,  by  Pel  le  tier  and  Caventou' 
exisis  in  the  bark  and  seeds  of  nux-vomica,  and  in  St.  Ignatius'a  bean;  in  the  two  latter  sub 
stances  it  is  associated  with  strychnia,  and  is  in  combination  with  igasuric  acid  ,  while  in  the 
bark  of  nux-vomica  it  is  combined  with  gallic  acid.     The  separation  of  brucia  from  strychnia  is 

founded  on  its  greater   solubility  in  alcohol   than  the   latter  alkaloid.     Brucia  in   the  anhydrous 
form,  as  obtained  by  fusing  it,  has  a  waxy  appearance;  but  when  combined  with  water  T}r4- 
SHO,  it  is  capable  of  crystallizing,  the  form  of  the  crystals  being  oblique  four-sided  prisms'  <>r 
sometimes  the  crystals   have  a  pearly  laminated  appearance,  something  like  boraoic  acid,     hi 
taste  is  very  bitter,  though  less   so  than   that  of  strychnia.     It   is  soluble   in   850   parts  a 
or  500  parts  ol'  boiling,  water;  but  the  presence  of  colouring  matter,  of  which  ii  is  difficult  to 
deprive  it,  promotes  its  solubility.     It  is  very  soluble  in   alcohol,  but  is  insoluble   in  r-tber  ami 
the  fixed  oils,  and  is  very  slightly  soluble  only  in  the  volatile  oils.     Nitric  acid  communi 
fine  red  colour  to  brucia;  and  the  colour  changes  to  violet  on  the  addition  of  protochloride  of 
tin  ;   sulphuretted  hydrogen  and   sulphurous  acid  destroy  the  colour.     Chlorine  COmmui 
red  colour  to  brucia.1     Bromine  communicates  a  violet  tint  to  the  alcoholic  solution  of  brucia. 
Sulphuric  acid  first  reddens  brucia,  and  then  turns  it  yellow  and  green. 

According  to  Dr.  Fuss,2  brucia  is  not  a   peculiar  alkaloid,  but  a  compound  of  strychnia  ami 
resin  [yellow  colouring  matter].     He   says  that  he  has   proved   this  both  analytically  and  syn- 
thetically; and  he  ascribes  the   properly  of  brucia   to   become  reddened  by  nitric  acid 
chlorine,  to  the  resin  present.     Prof.  Erdmann,  who   examined  the  products  of  Fuss's  experi- 
ments, lias  confirmed  his  statements. 

The  salts  of  brucia  are  readily  formed  by  saturating  dilute  acids  with  brucia.  Thev  possess 
the  following  properties:  For  the  most  part  they  are  soluble  and  crystallizable,  and  have  a 
bitter  taste.  They  are  decomposed  by  potash,  soda,  ammonia,  the  alkaline  earths,  morphia, 
and  strychnia,  which  precipitate  the  brucia.  They  produce  precipitates  {I annate  of  brucia)  on 
the  addition  of  tannic  acid.     Nitric  acid  colours  them  as  it  does  free  brucia. 

The  effects  of  brucia  on    man  and    animals  appear  to  be  precisely  similar  to  those  of  strych- 
nia, though  larger  doses  are  required  to   produce  them.      Magendie3  considers  it  to  poBSi 
one  twelfth  the  activity  of  strychnia  ;   while  Andral  regards  it  as  having  one-sixth  the  power  of 
impure  strychnia,  and  one  twenty-fourth  that  of  pure  strychnia.     Dose,  half  a  grain,  which  is 
to  be  gradually  increased  to  five  grains.      It  may  be  given  in  the  same  way  as  strychnia. 

3.  Strychmc  or  Igasuric  Acin. — Exists  in  the  seeds  of  nux-vomica,  St,  Ignatius'a  bean, 
and  snake-wood.  Igasuric  acid  is  crystallizable,  and  has  an  acid,  rough  taste.  Ii  is  soluble  iq 
water  and  alcohol.  The  salts  of  iron,  mercury,  and  of  silver  in  solution,  are  unaffected  by  it; 
but  those  of  copper  are  rendered  green;  and  after  some  time  a  light  green  precipitate  is  de- 
posited. 

4.  Ykllow  colouring  mattkr. — Found  in  the  seeds  end  bark  of  nux-vomica,  in  St.  Ignatius's 
bean,  and  the  UpasTieuUi.  Also  in  Strychnos  pseudo-quinia,  Casca  d'Anta,  and  Pereira  Bark.  It 
is  soluble  in  water  and  alcohol,  and  is  reddened  by  nitric  acid  [and  by  chlorine]. 

5.  Rlddish  ykllow  colouring  mattkr. — Resides  in  the  rust-coloured  epidermoid  alteration 
of  nux-vomica  bark.  Also  in  Strychnos  pseudo-quinia.  It  is  insoluble  in  cold  water  and  in  ether, 
but  dissolves  with  facility  in  alcohol.      Nitric  acid  renders  it  deep  green  by  combining  with  it. 

6.  Other  constituents — The  wax  mentioned  in  the  above  analysis  is  probably  derived 
from  the  hairs  with  which  the  seeds  are  invested  ;  it  enables  them  to  resist  moisture.  Resin  is 
probably  a  constituent  of  the  seeds;  for  tincture  of  nux-vomica  is  rendered  milky  by  water. 
Jin  odorou$,non-acid, innocuous  principle  is  obtained  by  submitting  nux-vomica  and  water  to  distilla- 
tion. Meissner  detected  copper  in  the  ashes  of  nux-vomica;  but  I  have  several  times  repeated 
his  experiment  without  recognizing  this  metal. 

Chemical  and  other  Characteristics,  i.  Of  the  Seeds. — Powdered  nux- 
vomica  has  a  fallow  gray  colour,  a  bitter  taste,  and  a  peculiar  odour,  analogous 
to  that  of  liquorice.  Submitted  to  microscopic  examination  fragments  of  hair  are 
perceived  in  it  (see  Fig.  312,  p.  534).  Thrown  on  burning  coal  it  inflames  when 
the  temperature  is  very  high  ;  but  when  lower,  is  decomposed,  evolves  a  thick 
white  smoke  of  a  peculiar  odour,  and  leaves  a  carbonaceous  residuum.  Concen- 
trated sulphuric  acid  blackens  it.  Nitric  acid  communicates  to  it  a  deep  orange- 
yellow  colour*  If  the  powder  be  digested  with  boiling  water  acidulated  with  sulph- 
uric acid,  the  filtered  liquor  is  turbid  and  slightly  yellow.  Nitric  acid,  after  some 
minutes,  reddens  it;  ammonia  makes  it  brown,  and  precipitates  blackish  flocks 


1  Pellerier,  Journ.  rfe  Phnrm.  xxiv.  p.  159. 

2  Berlinisches  Jahrbuchfur  die  Pharmacia,  Bel.  xliii.  S.  407,  1840.  ■  Formulaire 

4  Powder  of  nux-vomica  adulterated  with  guaiacum  wood-dust  becomes  at  first  bluish  green,  after 

wards  orange  yellow. 
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the  sulphuric  solution  he  digested  with  finely  powdered  marble  (to  saturate  the  ex- 
I  acid),  then  evaporated  to  dryness,  and  the  residue  treated  with  boilino- 
alcohol,  we  obtain  a  spirituous  solution  of  sulphates  of  strychnia  and  brucia,  with 
colouring  matter.  This  has  a  bitter  taste,  is  reddened  by  nitric  acid,  produces  con- 
vulsions when  given  to  birds  or  other  small  animals,  and  forms  a  flocculent  coloured 
precipitate  on  the  addition  of  ammonia.  Sometimes  crystals  are  deposited  from  the 
alcoholic  liquor,  on  standing  for  two  or  three  days.1 

Ammoniaeal  sulphate  of  copper  added  to  the  infusion  or  decoction  of  nux-vomiai, 
produces  an  emerald-green  colour,  and  gradually  a  greenish-white  precipitate  (iga- 
turate  of  copper);  ammoniaeal  sulphate  of  strychnia  remains  in  solution.  Ses- 
quichloride  of  iron*  also  produces  an  emerald  colour,  which  disappears  on  the 
addition  of  hydrochloric  acid;  this  coloration  does  not  depend,  according  to  Pelle- 
tier  and  Caventou,  on  the  igasuric  acid;  nor  can  it  depend  on  tannic  acid,  for 
gelatin  gives  no  indication  of  this  substance;  if  the  decoction  be  boiled  with  animal 
charcoal,  it  loses  the  power  of  becoming  green  on  the  addition  of  a  ferruginous  salt. 
Nitric  acid  communicates  an  orange-red  colour  to  the  decoction,  owing  to  its  action 
on  the  brucia  and  yellow  colouring  matter.  A  solution  of  iodine  communicates  a 
yellowish-brown  tint  to  the  decoction ;  but  after  a  few  minutes  the  colour  disap-' 
pears  (owing,  perhaps,  to  the  formation  of  the  hydriodates  of  strychnia  and  brucia), 
and  the  iodine  is  no  longer  detectable  by  starch,  without  the  addition  of  nitric  acid 
or  chlorine.  Tannic  acid,  or  infusion  of  nutgalls,  produces  in  the  decoction  a  copi- 
ous precipitate  (Jannates  of  strychnia,  brucia,  and  tome  other  vegetable  matter). 
Alcohol  also  causes  a  precipitate  (gum).  Diacetate  of  lead  causes  an  abundant  pre- 
cipitate composed  of  gumma te  ana  igaturate  of  lead,  with  colouring  and  fatty  nuttier. 

2.  Of  the  Bark. — An  infusion  of  this  bark  reddens  litmus,  in  consequence  of  the 
excess  of  acid  present.  Strong  nitric  acid  added  to  this  solution  produces  a  red  co- 
lour;  and  by  dropping  the  acid  on  the  inner  surface  of  the  bark,  a  blood  red  spot  is 
produced;  in  both  cases,  the  effect  arises  from  the  action  of  the  acid  on  the  brucia 
and  yellow  colouring  matter.  If  nitric  acid  be  applied  to  the  external  surface  of 
the  bark,  it  produces  a  deep  green  colour,  in  consequence  of  the  action  of  the  acid 
on  the  ydlow  colouring  matter  (see  Strychnoe pseudo-quinia,  p.  559).  Infusion  of 
galls  added  to  the  infusion  of  this  bark  occasions  a  white  precipitate  (tannate  of 
brucia).  Sulphate  of  iron  colours  the  infusion  green,  from  its  action  on  the  yellow 
colouring  matter.      (For  other  characteristics,  see  ANGOSTURA  Bakk.) 

Adulteration. — -Powder  of  nux-vomica  is  sometimes  adulterated  by  guaiacum 

wood-dust.-  The  presence  of  guaiacum  is  shown  by  the  following  tests  :  1st.  On 
the  addition  of  nitric  acid  the  powder  becomes  at  first  bluish-green;  "id.  By  di- 
gestion in  rectified  spirit  a  tincture  is  obtained,  which,  being  spread  on  paper,  and 
exposed   to  nitrous  fumes,  becomes  bluish-green. 

IPhYBIOLOQIOAL  Kitkcts.  l.  Of  the  Bark.  a.  On  Animals  generally.—  The  ex- 
periments of  Pfaff,  the  Vienna  faculty,  Emmert,  Meyer,  Orfila,  Magendie,  and  Ja- 
ger,1  have  shown  that  it  is  a  powerful  poison  to  dogs,  rabbits,  wolves,  and  other 
animals.  Thus  eight,  twelve,  or  eighteen  grains  of  it.  kilt  dogs,  the  symptoms  be- 
ing precisely  the  same  as  those  of  nux-vomica  already  detailed.  Emmert  (quoted 
by  Christison)  inferred,  from  experiments  made  on  animals,  that  this  bark  acts  on 
the  spine  directly,  and  not  on  that  organ  through  the  medium  of  the  brain. 

,3.  On  Man  it  also  acts  as  a  powerful  poison.  Emmert4  mentions  that  a  boy 
who  hail  taken  by  mistake  the  decoction  of  this  bark  died  therefrom.  His  intel- 
lectual powers  were  unaffected  ;  he  entreated  bis  physician  not  to  touch  him,  as  vio- 
lent convulsions  were  immediately  brought  on  ;  he  was  powerfully  sweated,  but  did 
lint  romit.      Prof.    .Mare  was  nearly  poisoned    by  swallowing  through  mistake  three 

alters  of  a  liqueur-glassful  of  a  strong  vinous  infusion.'' 
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2.  Of  the  Seeds,  a.  On  Vegetables. — Marcet1  states,  that  a  <|uartor  of  an  how 
after  immersing  the  root  of  an  haricot  plant  (Phaseolua  vulgaris)  in  a  solution  of 
five  grains  of  the  extract  of  nux-vomica  in  an  ounce  of  water,  the  petals  became 
curved  downwards,  and  in  twelve  hours  the  plant  died.  Fifteen  grains  of  the  same 
extract  were  inserted  in  the  stem  of  a  lilac-tree,  on  July  5,  and  the  wound  closed 
In  thirteen  days  the  neighbouring  leaves  began  to  wither. 

j3.  On  Animals  generally. — Nux-vomica  appears  to  be  poisonous,  in  a  greater  oi 
less  degree,  to  most  animals.  On  the  vertebrata  its  effects  are  very  uniform 
though  larger  quantities  are  required  to  kill  herbivorous  than  carnivorous  animals 
Thus,  a  few  grains  will  kill  a  dog,  but  some  ounces  are  required  to  destroy  a  I 
It  occasions  iu  all  tetanic  convulsions,  increased  sensibility  to  external  impret 
y.-phyxia,  and  death.3  The  bird  called  Buceros  Rhinoceros  is,  however,  said  to  eat 
the  nuts  of  strychnos  and  not  to  be  subject  to  their  noxious  influence.* 

y.  On  Man. — Three  degrees  of  the  operation  of  nux-vomica  on  man  may  be 
admitted. 

oa.  First  drrjrce  :  tonic  and  diuretic  effects. — In  very  small  and  repeated  doses, 
nux-vomica  usually  promotes  the  appetite,  assists  the  digestive  process,  ini 
the  secretion  of  urine,  and  renders  the  excretion  of  the  fluid  more  frequent.  In 
some  cases  it  acts  slightly  on  the  bowels,  and  occasionally  produces  a  sudorific  effect. 
The  pulse  is  usually  unaffected.  In  somewhat  larger  doses  the  stomach  not  unfre- 
quently  becomes  disordered,  and  the  appetite  impaired. 

/3,3.  Second  degree:  rigidity  and  convulsive  contraction  of  the  muscles. — In 
larger  doses  the  effects  of  nux-vomica  manifest  themselves  by  a  disordered  state  of 
the  muscular  system.  A  feeling  of  weight  and  weakness  in  the  limbs,  and  in- 
creased sensibility  to  external  impressions  (of  light,  sound,  touch,  and  variations  of 
temperature),  with  depression  of  spirits  and  anxiety,  are  usually  the  precursory 
symptoms.  The  limbs  tremble,  and  a  slight  rigidity  or  stiffuess  is  experienced 
wheu  an  attempt  is  made  to  put  the  muscles  into  action.  The  patient  experiences 
a  difficulty  in  keeping  the  erect  posture,  and,  in  walkiug,  frequently  staggers.  If, 
wheu  this  effect  is  beginning  to  be  observed,  he  be  tapped  suddenly  on  the  ham 
while  standing,  a  slight  convulsive  paroxysm  is  frequently  brought  on,  so  that  he 
will  have  some  difficulty  to  prevent  himself  from  falling.  I  have  often  in  this  way 
been  able  to  recognize  the  effect  of  nux-vomica  on  the  muscular  system,  before  the 
patient  had  experienced  any  particular  symptoms. 

If  the  use  of  the  medicine  be  still  persevered  in,  these  effects  increase  in  inten- 
sity, and  the  voluntary  muscles  are  thrown  into  a  convulsed  state  by  very  slight 
causes.  Thus,  when  the  patient  inspires  more  deeply  than  usual,  or  attempts  to 
walk,  or  even  to  turn  in  bed,  a  convulsive  paroxysm  is  brought  on.  The  sudden 
contact  of  external  bodies  also  acts  like  an  electric  shock  on  him.  The  further 
employment  of  nux-vomica  increases  the  severity  of  the  symptoms;  the  paroxysms 
now  occur  without  the  agency  of  any  evident  exciting  cause,  and  affect  him  even 
when  lying  perfectly  quiet  and  still  in  bed.  The  muscular  fibres  of  the  pharynx, 
larynx,  oesophagus,  and  bladder,  also,  become  affected ;  and  Trousseau  and  Pidoux4 
say  those  of  the  penis  are  likewise  influenced,  and  the  nocturnal  and  diurnal  erec- 
tions become  inconvenient  even  in  those  who,  for  some  time  before,  had  lost  some- 
what of  their  virility.  I  am  acquainted  with  two  cases  of  paralysis,  in  which  the 
use  of  nux-vomica  caused  almost  constant  nocturnal  erection.  Females  also,  say 
Trousseau  and  Pidoux,  experience  more  energetic  venereal  desires;  and  "we  have, 
they  add,  "  received  confidential  information  on  this  point,  which  cannot  be 
doubted." 

The  pulse  does  not  appear  to  be  uniformly  affected;  for  the  most  part  it  is  slightly 
increased  in  frequency  between   the  convulsive  attacks,  but  Trousseau  says 
found  it  calm  even  when  the  dose  of  the  medicine  was  sufficient  to  cause 
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1  Ann.  Chim.  et  Phys.  t.  xxix.  a  Moiroud,  Pharm.  Vit.  p.  266. 

3  Orfila,  Toxicol.  Gen.  4  Mailer's  Physiology,  by  Baly,vol.  i.  p.  47S. 

6  Train  de  Thirap.  t.  i.  p.  515. 


Xux- vomica: — Modus  Operandi.  539 

muscular  rigidity.  Previous  to  the  production  of  the  affection  of  the  muscles, 
various  painful  sensations  are  oftentimes  experienced  in  the  skin,  which  patients 
compared  to  the  creeping  of  insects  (formication),  or  to  the  passage  of  an 
ic  shock;  and  occasionally  an  eruption  makes  its  appearance. 

It  ii  remarkable  that  in  paralysis  the  effects  of  nux- vomica  are  principally  ob- 
I  in  t lie  paralyzed  parts.  Mageudie1  states  he  has  observed  sweating  confined 
to  the  paralyzed  parts.  "I  have  seen,"  says  this  physiologist,  "the  affected  side 
'1  with  an  auomalous  eruption,  while  the  opposite  side  was  free  from  it.  One 
fcde  of  the  tongue  is  sometimes  sensible  of  a  very  bitter  taste,  which  is  not  per- 
ceptible to  the  other  side." 

yy.  Third  degree :  tetania,  asphyxia,  and  death. — To  illustrate  this  third  and 
in* >st  violent  degree  of  operation,  I  think  I  cannot  do  better  than  relate  a  case  of 
poisoning  by  nux-vomica  reported  by  Mr.  Oilier.2 

A  yoiniL'  woman  wallowed  between  tliree  and  four  drachms  of  tliis  subsiance  in  powder, 
and  in  half  an  hour  was  seen  by  Mr.  Oilier.  She  was  silling  by  the  fire,  fjuite  collected  and 
traiKjuil ;  her  pulse  about  80.  and  regular.  He  left  her  for  about  ten  minutes  to  procure  an 
run  tie,  and  on  his  return  found  tli.it  she  had  thrown  herself  back  in  her  chair,  and  that  her  legs 
were  extended,  and  considerably  separated.  She  was  perfectly  sensible,  and  without  pain  ; 
but  seemed  in  alarm,  laid  hold  of  her  husband's  coat,  and  entreated  him  not  to  leave  her.  A 
perspiration  had  broken  out  on  her  skin,  her  pulse  had  become  faint  and  much  quicker,  and 
ailed  frequently  for  drink.  She  then  had  a  slight  and  transient  convulsion.  Recovering 
from  it.  she  was  in  great  trepidation,  kept  fast  hold  of  her  husband,  and  refused  to  let  him  go, 
even  for  the  alleged  purpose  of  getting  her  drink.  In  a  few  minutes  after  she  had  another 
and  a  more  violent  attack,  and  shortly  afterwards  a  third;  the  duration  of  these  was  from  a 
minute  and  a  half  to  two  minutes.  In  them  she  retained  her  grasp;  her  whole  body  was 
straightened  and  stiffened,  the  legs  pushed  out  and  forced  apart.  I  could  not  (says  Mr.  Oilier) 
perceive  either  pulse  or  respiration  ;  the  face  and  hands  were  livid ;  the  muscles  of  the  former, 
tally  of  the  lips,  violently  agitated  ;  and  she  made  constantly  a  moaning,  chattering  noise. 
She  was  not  unlikeone  in  an  epileptic  fit,  but  did  not  struggle,  though,  as  she  was  forced  out,  it 
was  difficult  to  keep  her  from  falling  on  the  lloor. 

In  the  short  interval  of  these  attacks   she  was  quite   sensible;    was  tormented  with  incessant 

thirst;    perspired;    had  a  very  quick  and  faint  pulse  ;  complained  of  being  sick  ami  made  many 

attempts  to  vomit.      (I    should    slate  she  had  swallowed  some  ipecacuanha  powder  to  evacuate 

the  poison.)     She  continued    to  refuse  to    let    her   husband  move,  and    to  the  question  whether 

was  in  pain,  replied,  •' No — no — no!" 

A  fourth  and  most  vehement  attack  soon  followed,  in  which  the  whole  body  was  extended 
to  the  Utmost;  anil  she  was  rigidly  Stiff  from  head  to  foot,  insomuch  that,  with  till  the  force  of 
the  surgeon,  he  COUld  not  bend  her  thighs  on  ihe  pelvis  to  replace  her  in  her  seat.  From  this 
she  nevei  recovered;  the  fell  into  a  state  of  asphyxia,  and  never  breathed  again.  She  now 
relaxed   ber  grasp;  bet  I   hands  dropped   upon  her  knees ;  her  face,  too,  was  livid; 

the  brows  contracted;  the  lips  wide  apart,  showing  the  whole  of  the  closed  teeth;  and  a  sali- 
vary foam  issued  plentifully  from  the  comers  ol  her  mouth.  The  expression  of  the  whole  coun- 
tenance  WU  at  this  tune  very  frightful.  On  removal  of  the  body,  it  was  discovered  that  the  urine 
bad  been  discharged.  She  died  in  aboul  an  hour  after  taking  the  poison.  Five  hours  afterwards, 
she  was  -till  as  straight  and  stiff  as  a  statue;  if  you  lilted  one  of  her  hands,  the  whole  body 
moved  with  it;  but  the  /ace  had  become  pule  in  comparison,  and   its  expression  more  placid. 

POST-MORTEM  APPEARANCES. — In  the  case  just  related  the  body  was  observed 
to  DO  rigid  after  death,  but  in  the  lower  animals  the  reverse  is  generally  noticed. 
A-^  in  other  eases  where  death  takes  place  from  obstructed  respiration,  venous  con- 
gestion  is  observed.  Occasionally,  there  is  redness  or  inflammation  of  the  aliment- 
ary canal,  and  now  and  then  softening  of  the  brain  or  spinal  cord. 

Minus  OPERANDI. — There  are  several  points  connected  with  the  modus  ope- 
randi of  niix-voinica  which  require  investigation  : — 

1st.  A  thit  seed  a  local  irritant  t — In  medicinal  doses  it  does  not  usually  disor- 
der the  stomach,  nor  is  it  invariably  irritant  in  its  operation,  even  when  swallowed 
ai  a  poison.  In  some  instances,  however,  the  pain  and  heat  in  the  stomach,  the 
fuming  in  the  gullet,  and  the  nausea  and  vomiting,  tire  evidences  of  its  local  action; 
Hi  in  several  eases  marks  of  inflammation  have  been  observed  in  the  stomach  on 
Pltnitritioii  of  the  body  after  death.      Strychnia  also  is  a  local  irritant. 

itiulmrc,  Sme  edit.  p.  7.  ■  Land.  Med.  liepos.  vol.  xix.  p.  443. 
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2dly.  Does  the  active  principle  of  nux-vomica  become  absorbed  f To  this  in- 
quiry our  answer  is  decidedly  Yes.     (See  vol.  i.  pp.  152  and  153). 

3dly.  On  what  part  of  the  body  does  nux-vomica  exercise  a  specific  ,//",•/.'__ 
The  muscular  contractions  caused  by  nux-vomica  arise  chiefly  from  changes  i 
in  the  nervous  stimulus,  and  not  from  alterations  in  the  contractility  of  the  muscu- 
lar  fibre;  for  Matteucci1  found  that,  in  frogs  poisoned  by  nux-vomioa,  when  the 
excitability  of  the  nerves  was  destroyed,  and  when  the  electric  current  which  ns 
applied  to  them  no  longer  occasioned  muscular  contractions,  the  muscles  themselves 
when  submitted  directly  to  the  action  of  the  current,  underwent  contraction. 

Every  part  of  the  nervous  system  is  probably  specifically  affected  hy  nux-vomioa 
though  the  principal  manifestations  of  its  actions  are  in  the  functions  of  the  cere- 
brospinal system. 

The  tetanic  symptoms,  and  the  absence  of  narcotism,  have  led  to  the  conclusion 
that  the  spinal  cord  was  the  part  principally  affected — a  conclusion  supported  by 
the  fact  that  the  division  of  this  cord,  nay,  even  complete  decollation,  will  not 
prevent  the  poisonous  effects  of  nux-vomica;  whereas,  the  destruction  of  the  oord 
by  the  introduction  of  a  piece  of  whalebone  into  the  spinal  canal,  causes  the  imme- 
diate cessation  of  the  convulsions;  and  if  only  part  of  the  cord  be  destroyed,  the 
convulsions  cease  in  that  part  of  the  body  only  which  is  supplied  with  nerves  from 
the  portion  of  medulla  destroyed.  These  facts,  then,  originally  observed  by  Ma- 
gendie,  and  which  1  have  myself  verified,  lead  to  the  conclusion,  that  the  abnormal 
influence,  whatever  it  may  be,  which  causes  the  convulsions  to  take  place,  is  not 
derived  from  the  contents  of  the  cranium,  but  from  the  medulla  spinalis  itself.  More- 
over, as  the  motor  nerves  seem  principally  affected,  it  has  been  presumed  that  the  dis- 
order is  chiefly  seated  in  the  anterior  columns  of  the  cord.  It  is  probable,  however, 
that  both  the  posterior  columns  and  the  gray  matter  of  the  cord  are  affected  by  it.8 

But  nux-vomica  affects  the  sensibility  of  the  body;  and  heightens  the  sensations 
of  touch,  vision,  and  hearing  (see  vol.  i.  p.  238).  These  effects  arc  referable  to  its 
action  on  the  cerebrum;  though  Dr.  Stannius3  considers  that  this  increased  suscept- 
ibility to  external  impressions  arises  from  the  action  of  the  poison  on  the  spinal 
cord.  Although  the  intellectual  functions  are  not  usually  much  disordered  by  this 
drug,  yet  the  mental  anxiety  commonly  experienced  by  persons  under  its  use,  the 
occasional  appearance  of  stupor,  and  the  observations  of  Andral  and  Lallemand  on 
the  injurious  effects  of  it  in  apoplexies,  with  cerebral  softening,  leave  do  doubt 
that  the  cerebrum  is  affected  by  this  agent.  Bally*  has  observed  an  appearance  of 
stupor,  vertigo,  tinnitus  aurium,  sleeplessness,  and  turgescence  of  the  capillaries  of 
the  face  result  from  the  use  of  strychnia. 

M.  Flourens5  asserted,  that  the  part  of  the  nervous  system  on  which  nux-vomica 
more  particularly  acted  was  the  medulla  oblongata.  But  MM.  Orfila,  Ollivicr,  and 
Drogartz,6  in  their  report  on  a  case  of  poisoning  by  this  substance,  particularly 
mention  that  they  observed  no  traces  of  alteration  in  the  condition  of  the  medulla 
oblongata,  the  tuber  annulare,  or  the  crura  cerebri — which  is  in  opposition  to 
Flourens's  opinion ;  for  he  asserted,  that  the  specific  or  exclusive  action  of  each 
substance  on  each  organ,  always  left,  after  death,  traces  of  its  action  sufficient  to 
distinguish  the  affected  from  other  organs. 

The  cerebellum  is  said,  by  some,  to  be  acted  on  by  nux-vomica,  but  for  the  most 
part  on  hypothetical  grounds;  though  it  must  be  mentioned  that  MM.  Ornla, 
Ollivier,  and  Drogartz  observed  the  cerebellum  presented  more  evidences  of  lesioM 
than  the  othep  parts  of  the  nervous  system.  Another  argument,  which  probably 
would  be  advanced  by  phrenologists  in  favour  of  the  cerebellum  being  affected  by 
this  drug,  is  the  observation  of  Trousseau,  that  the  sexual  feelings  are  usually 
excited  by  it. 


1  Traitfi  des  Phenom.  Electro-Physiol .  des  Animaux,  pp.  241—212,  Paris,  1844. 

2  The  white  nervous  fibres  are  merely  conductors  of  nervous  power;  the  gray  matter,  on  the  other  n-     , 
is  a  generator  or  source  of  nervous  power  (see  Grainger,  Struct,  and  Fund,  of  the  Spinal  Cord,  P-  ''>' 

3  Brit,  and  For.  Med.  ReV.  vol.  v.  p.  221.  *  Ibid.  vol.  VI.  P-  225. 

•  Recti.  Exf>er.  sur  les  Fonct.  du  Sysl.  Nerv.  1824.  '  Arch.  Gin.  de  Mid.  via.  »• 
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The  ganglia  also  appear  to  be  affected  by  nux-vomica ;  and  hence  the  influence 
which  this  agent  exercises  over  the  movements  of  the  intestinal  canal  and  heart. 

das1  found,  in  his  experiments  on  animals,  that  in  some  cases  life  could  not 
be  prolonged  by  artificial  respiration,  and  that  after  death  the  heart  could  not  be 
stimulate]  to  contract.  These  and  other  reasons  seem  to  show  that  nux-vomica 
exhausts  the  irritability  of  the  heart.  But  in  all  probability  this  viscus  is  affected 
only  secondarily,  the  essential  and  primary  action  being  on  the  nervous  system. 

The  nerves  themselves  are  likewise  affected;  for,  in  the  last  stage  of  poisoning 
by  nux-vomica,  the  nerves  of  frogs  lose,  partially  or  wholly,  their  susceptibility 
when  submitted  to  the  electrical  current.2 

4 1 lily .  What  kind  of  action  does  nux-vomica  set  up  in  those  parts  of  the  nervous 
system  on  which  it  acts? — As  the  muscles  receive  from  the  nervous  system  a  pre- 
ternatural stimulus  to  action,  it  is  presumed  that  this  system  (or  at  least  certain 
parts  of  it)  is  in  a  state  of  excitement  or  irritation.  In  one  case  mentioned  by 
Mr.  Watt,3  there  was  observed  softening  of  the  lumbar  portion  of  the  spinal  cord; 
and  in  the  case  reported  by  MM.  Orfila,  Ollivier,  and  Drogartz,  the  whole  cortical 
Bttbstance  of  the  brain,  especially  of  the  cerebellum,  was  softened.  Andral  and 
Lallemand  have  both  observed  that  this  remedy,  in  some  forms  of  apoplexy,  pro- 
duced symptoms  indicating  ramollissement. 

5thly.  W'lint  is  the  reason  that  in  general  strychnia  first  displays  its  remarkable 
influence  on  paralytic  limbs? — No  satisfactory  explanation  of  this  fact  has  been 
hitherto  offered.     The  following  arc  some  hypotheses: — 

a  According  to  Segalas,  the  muscles  of  the  unaffected  limbs  being;  simultaneously  subject  to 
the  government  of  the  brain  and  the  action  of  tlie  poison,  are  better  enabled  to  resist  the  latter 
than  paralyzed  muscles,  which,  not  being;  under  cerebral  influence,  are  more  affected  by  tbe 
T<j  tins  hypothesis,  however,  insuperable  objections  present  themselves.  Under  tbe 
influence  of  Strychnia,  paralyzed  parts  sometimes  suffer  violent  pain,  while  the  healthy  parts 
arc  free  from  it  How,  asks  Ollivier/  is  this  specific  influence  on  paralyzed  parts  only  to  be 
explained;  Does  it  not  show,  moreover,  that  these  parts  are  not  so  entirely  isolated  from  the 
influence  of  the  nervous  centres  as  the  hypothesis  of  Segalas  would  lead  us  to  infer? 

8.  Dr.  Marshall  Hall6  thus  explains  it:  When  the  paralysis  is  cerebral,  the  irritability  of  the 
muscular  fibre  becomes  augmented,  bom  want  of  tbe  application  of  tbe  stimulus  of  volition; 
and  in  such  cases,  therefore,  strychnia  first  affects  the  paralyzed  muscles,  because  these  are  more 
irritable  than  the  sound  ones.  But  in  spinal  paralysis  the  irritability  is  diminished,  and  in  such 
strychnia  does  not  firstly  an. I  mostly  affect  the  paralyzed  limbs. 

This  explanation  appeared  to  me  so  plausible  and  satisfactory,  that  in  the  first  edition  of 
this  wciil;  I  adopted  it,  believing  it  to  present  a  clear  and  physiological  elucidation  of  the 
facts  before  related.  But,  in  the  summer  of  184 1, 1  made  a  number  of  observations  on  paralytic 
patients  in  the  London  Hospital,  which  convinced  me  that  it  does  no'  correctly  interpret  the 
pi oinina  in  question.     Tbe   following   is  a  brief  abstract  of  one  case,  out  of  many  similar 

ones : — 

A  middle-aged  man  was  admitted  into  the  hospital  suffering  with  hemiplegia  of  two  years' 
standing,  mnl  the  consequence  of  apoplexy.  He  was  put  under  the  influence  of  the  alcoholic 
extract  of  nux-vomica.  In  a  few  days  the  muscles  of  the  paralyzed  limbs  were  powerfully 
affected  by  the  remedy,  but  those  of  the  sound  side  were  unaffected  by  it.  I  then  resolved  to 
try  the  effects  of  voltaic  electricity  on  the  paralyzed  and  healthy  muscles.  For  this  purpose,  I 
directed  each  hand  to  be  placed  in  a  separate  basin  containing  a  solution  of  salt.  The  two  Ikimus 
were  then  respectively  connected  with  the  electrodes  of  a  magneto  electric  machine,  and  a  cur- 
rent of  electricity  thus  simultaneously  traversed  the  paralyzed  and  healthy  arms.  To  my  great 
surprise  the  muscles  of  tbe  paralyzed  arm  were  comparatively  but  slightly  affected,  while  those 
of  tbe  sound  one  were  moel  powerfully  convulsed.  This  experiment  was  tried  repeatedly,  and 
invariably  with  the  same  result. 

In  thiv  case*  the  paralysis  was   undoubtedly,  I  think,  cerebral.     On  Dr.  Hall's  hypothesis,  the 

i  strychnia  on  tbe  paralyzed  limbs  proved  it  to  be  so.     Yet  the  paralyzed  muscles  were 

less  irritable  than  the  sound  ones,  as  manifested  by  voltaic  electricity.    I  have  observed  the  same 

hi  many  other  CBSes,     Similar  results  as  to  the  condition  of  the  paralyzed  muscles  have 

alto  been  obtained  by  Dr.  Copland6  and  Dr.  Todd.7 


noted  i  •  Matteucci,  op.  nmr  citato. 

bristiion,  p   183  '  Trail,- it'  In  M,i,!lf  Epiniire,  p.  8il,  Paris,  1891 

Transactions,  9d  scries,  vol.  iv    Lond.  I-:!!1 
in  in.,  vol    in   p    1- ;  Lancit,  Dec.  SO,  1845.  p.  870. 
i  ,ii  Transactions,  8d  scries,  vol.  xii.  p.  'JOT,  IstT 
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y.  Dr.  Todd   says   tlint  "the   tendency  of  strychnia  to  affect  the  paralytic  limbs  b 
healthy  ones,  is  attributable  to  its  being  attracted  in  greater  quantity  to  the  seal  of  the  i 
the  brain  than  to  the  corresponding  part  on  the  other  side."     This  hypothesis  assume! 
all  these  cases  a  larger  quantity  of  blood   is  "attracted"  to  the  affected  part  of  the  brain  than  to 
the  sound  parts — an  assumption  which  cannot  be  admitted. 

6thly.  Is  any  change  produced  in  the  blood-disks  by  strychnia? — Mtiller1  says 

strychnia  produces  no  change  in  them;  and  Dr.  Stannius3  was  unable  to  detect,  by 
means  of  the  microscope,  any  alteration  in  the  appearance  of  the  blood  of  from 
poisoned  by  strychnia. 

Tthly.  In  what  manner  is  death  produced  by  nux-vomica? — Frequently  by  tin- 
stoppage  of  respiration,  in  consequence  of  the  spasmodic  condition  of  the  respira- 
tory muscles.  In  other  cases  death  seems  to  arise  from  excessive  exhaustion  of  the 
nervous  power  (see  Cloquet's  case,  quoted  by  Christison). 

Uses. — The  obvious  indications  for  the  use  of  nux-vomica,  strychnia,  or  brucia 
are  torpid  or  paralytic  conditions  of  the  motor  or  sensitive  nerves,  or  of  the  muscu- 
lar fibre;  while  these  agents  are  contra-indicated  in  spasmodic  or  convulsive  di 
Experience,  however,  has  fully  proved  that,  when  paralysis  depends  on  inflammatory 
conditions  of  the  nervous  centres,  these  agents  prove  injurious,  and  accelerate  or- 
ganic changes. 

1.  In  paralysis. — Of  all  the  diseases  for  which  nux-vomica  has  been  employed, 
in  none  has  it  been  so  successful  as  in  paralysis;  and  it  is  deserving  of  notice,  that 
this  is  one  of  the  few  remedies  whose  discovery  is  not  the  effect  of  mere  chance, 
since  Fouquier3  was  led  to  its  use  by  legitimate  induction  from  observation  of  its 
physiological  effects.  That  a  remedy  which  stimulates  so  remarkably  the  muscular 
system  to  action  should  be  serviceable  when  that  system  no  longer  receives  its 
accustomed  natural  stimulus  is,  d  priori,  not  astonishing.  Paralysis,  however,  is 
the  common  effect  of  various  lesions  of  the  nervous  centres,  in  some  of  which  nux- 
vomica  may  be  injurious,  in  others  useless,  and  in  some  beneficial.  It  is,  tie 
necessary  to  point  out  under  what  circumstances  this  remedy  is  likely  to  be  advan- 
tageous or  hurtful. 

A  very  frequent,  and,  indeed,  the  most  common  cause  of  paralysis,  is  hemorrhage 
of  the  nervous  centres.  Blood  may  be  effused  on  the  external  surface  of  tbe» 
centres,  into  their  cavities,  or  in  their  substance,  the  latter  being  by  far  the  most 
common  case — in  the  proportion,  according  to  Andral,4  of  38G  out  of  392  instance! 
of  cerebral  hemorrhage.  It  is  almost  superfluous  to  add  that  the  radical  cure  ol 
these  cases  can  be  effected  only  by  the  removal  (that  is,  absorption)  of  the  effused 
blood.  Now  the  process  by  which  this  is  effected  is  almost  entirely  a  natural  one; 
art  can  offer  no  assistance  of  a  positive  kind,  though,  by  the  removal  of  impeding 
causes,  she  may  be  at  times  negatively  useful.  Nux-vomica  can,  in  such  cases,  1« 
of  no  avail;  on  the  contrary,  it  may  be  injurious. 

The  part  immediately  surrounding  the  sanguineous  clot  is  usually  much  softened— 
a  condition  formerly  regarded  as  the  effect  of  the  effusion.  But  Lallemand  has 
factorily  shown  that  it  often,  though  not  invariably,  precedes  the  hemorrhage.  This 
softening,  or  ramoUissnuenf,  is,  according  to  the  same  authority,  a  constant  and 
necessary  result  of  an  acute  or  chronic  irritation.  But  the  facts  at  present  known 
do  not  warrant  this  generalization,  since  cases  occur  which  apparently  are  uncon- 
nected with  irritation.  For  this  softening  art  can  do  but  little;  we  have,  in  met, 
no  particular  or  uniform  treatment.  If  we  can  connect  with  it  any  increa- 
cular  action,  of  course  bloodletting  and  the  other  antiphlogistic  means  are  to  be 
resorted  to;  whereas,  if  the  reverse  condition  of  system  exist,  marked  by  great 
languor  and  debility,  tonics  and  stimulants  may  be  administered.  Nux-vomica  in 
these  cases  offers  no  probability  of  benefit;  on  the  contrary,  we  might  suspect  that. 
as  it  irritates  the  spinal  cord,  it  might  probably  have  the  same  effect  on  the  bra: 
and  hasten  the  production  of  softening.     Now  experience  seems  to  confirm 

1  Physiology,  by  Baly,  vol.  i.  p.  107.  '  Brit,  and  For.  Med.  Rev.  vol.  v.  p.  222 

*  Bayle,  Bibl.  thtrap.  t.  ii.  p.  141.  4  Path.  Anat.  by  West,  vol.  ii.  p.WS. 
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theoretical  anticipations.  Andral1  relates  the  case  of  a  man  who  was  hemiplecic,  in 
consequence  of  an  old  apoplectic  attack.  A  pill,  containing  only  one-twelfth  of  a 
grain  of  strychnia  (the  active  principle  of  nux-vomica),  was  given  to  him,  and  it 
produced  a  strong  tetanic  stiffness  of  the  paralyzed  members.  The  following  day 
he  complained  of  pain  in  the  head,  on  the  side  opposite  to  that  paralyzed;  his  intel- 
lectual functions  were  weaker  and  his  hemiplegia  was  increased;  in  fact,  he  had  all 
the  symptoms  characterizing  softening  of  the  brain.  It  is,  therefore,  probable  that 
the  strychnia  set  up  an  inflammatory  condition  of  the  nervous  substance  around  the 
apoplectic  deposit,  and  that  this  condition  was  the  precursor  of  ramollissement. 
When,  therefore,  nux-vomica  is  employed  in  those  cases  of  paralysis  which  are  con- 
nected with  inflammation  of  the  brain  or  spinal  marrow,  it  is  very  likely  to  increase 
the  evils  it  is  intended  to  mitigate.  Lallemand2  reports  two  cases  in  which  this 
drug,  administered  against  cerebral  maladies,  occasioned  convulsive  movements, 
which  continued  until  death.  On  opening  the  bodies,  the  cerebral  substance  sur- 
rounding the  sanguineous  clot  was  found  disorganized  and  exceedingly  softened. 
These  facta  suggest  sonic  useful  reflections  as  to  the  use  of  this  powerful  drug  in 
paralysis,  and  prevent  its  indiscriminate  use  in  all  cases  of  this  disease. 

But  there  are  cases  in  which  paralysis,  arising  from  cerebral  hemorrhage,  maybe 
advantageously  treated  by  nux-vomica.  The  blood  which  is  poured  out  in  the  apo- 
plectic cell  has  at  first  a  gelatinous  consistence,  some  of  it  still  remaining  fluid. 
"Somewhat  later,"  says  Andral,3  "twelve  or  fifteen  days  after  the  attack,  for  in- 
stance, the  coagulum  is  found  to  be  firmer  and  more  circumscribed;  later  still,  it 
becomes  white  or  yellow,  and  is  surrounded  by  a  brownish-red  fluid.  The  walls  of 
the  containing  cavity  are  smooth,  and  lined  with  a  delicate  membrane.  The  sur- 
rounding cerebral  substance  in  some  cases  retains  its  natural  appearance,  and  in 
others  ia  altered  both  in  colour  and  consistence.  As  the  interval  between  the  effu- 
sion and  the  examination  increases,  the  coagula  gradually  disappear."  The  cyst  is 
now  found  to  contain  a  serous  fluid,  occasionally  having  a  few  cellular  bridles  run- 
ning from  one  side  to  the  other;  and  nature  subsequently  attempts  to  get  rid  of 
I  by  producing  adhesion  of  its  sides,  leaving  only  a  linear  cicatrix.  Now  it 
is  well  known  that  by  long  disuse  of  sonic  of  the  voluntary  muscles,  the  power  over 
them  becomes  gradually  diminished  ;  and  it  appears  that  occasionally  in  cerebral 
hemorrhage)  after  the  absorption  of  the  effused  blood,  the  paralysis  remains,  as  it 
were  by  habit.  In  these  cases  the  cautious  employment  of  nux-vomica,  or  of  its 
active  principle,  may  be  attended  with  beneficial  results,  by  favouring  the  return 
both  of  motion  and  sensation. 

But  paralysis,  like  some  other  diseases  of  the  nervous  system,  may  exist  without 
our  being  able  to  discover  after  death  any  lesion  of  the  nervous  centres;  and  it  is 
then  denominated  B  functional  disorder,  as  if  there  were  actually  no  organic  lesion. 
To  me,  however,  the  fact  of  the  lesion  of  action  is  a  strong  ground  for  suspecting 
thai  there  must  have  been  an  organic  lesion  of  some  kind,  though  we  see  nothing. 
'•  It  is  highly  probable,"  saya  Andral/  "that  some  organic  lesions  do  exist  in  such 
cases,  though  they  escape  our  notice."  Be  this  as  it  may,  experience  has  fully  es- 
tablished the  fact,  that  nux-vomica  is  more  beneficial  in  those  forms  of  parlysia  usu- 
ally accompanied  by  visible  lesions  of  structure;  such,  for  example,  aa  paralysis  re- 
sulting from  exposure  to  the  influence  of  lead  and  its  various  compounds.  Thus  of 
ten  oases  of  saturnine  hemiplegia,  treated  by  nux-vomica  or  its  active  principles 
and  which  are  mentioned  by  Bayle,  three  were  cured,  and  three  ameliorated. 

As  hemiplegia  more  frequently  depends  on  cerebral  hemorrhage  than  some  other 
forms  of  paralysis,  so  it  is,  for  the  most  part,  less  amenable  to  remedial  means. 
Thus,  while  out  of  twenty-six  cases  of  paraplegia,  nineteen  were  cured  by  nux-vomica' 
or  it-  active  constituents,  yel  in  thirty  instances  of  hemiplegia  only  thirteen  were' 
—  r.-d       In  six  c.ses  of  general  paralysis  (that  is,  paralysis  of  both  sides  at  once) 


4  Ibid.  p.  700. 
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'/.  p.  -J(JT,  1820 
*  Path   Amu  by  We§t,  vo\   ii  p 


544  VEGETABLES.— Nat.  Ord.  Loganiace*:. 

four  were  cured  by  this  remedy.  In  the  paralysis  which  sometimes  affects  tin- 
muscles  of  certain  organs,  nux-voniica  (or  strychnia)  has  been  employed  with  ad- 
vantage. Thus  a  case  of  amaurosis,  accompanied  with  paralysis  of  the  eyelid  is 
said  to  have  been  cured  by  it;  and  several  cases  of  incontinence  of  urine,  depending 
on  paralysis,  or  diminished  power  of  the  muscular  fibres  of  the  bladder,  have  also 
been  benefited  by  the  same  means.  In  some  cases  of  local  paralysis,  strychnia  bai 
been  employed  endermically  with  benefit. 

2.  Paralysis  of  the  sentient  nerves. — The  good  effects  procured  from  the  use  of 
nux-vomica  in  paralysis  of  the  motor  nerves,  have  led  to  its  employment  in  fun 
lesions  of  sentient  nerves,  characterized  by  torpor,  inactivity,  and  paralysis.  That 
benefit  may  be  obtained  in  these  cases  is  physiologically  probable,  from  the  cir- 
cumstance that  one  of  the  effects  of  this  agent  is  an  exaltation  of  the  suscepti- 
bility to  external  impressions,  as  I  have  before  mentioned.  Hitherto,  however,  the 
trials  have  not  been  numerous,  nor  remarkably  successful.1— In  amaurosis,  benefit 
has  been  obtained  in  some  few  instances;  and  where  no  organic  lesion  is  appreciable, 
this  remedy  deserves  a  trial.  The  endermic  method  of  using  it  has  been  preferred. 
Small  blisters,  covered  with  powdered  strychnia,  have  been  applied  to  the  temples 
and  eyebrows.  The  remedy  causes  sparks  to  be  perceived  in  both  eyes,  especially  the 
affected  one;  and  it  is  said,  the  more  of  these,  the  better  should  be  the  prognosis: 
moreover,  the  red-coloured  sparks  are  thought  more  favorable  than  sparks  of  other 
colours.  When  the  malady  is  complicated  with  disease  of  the  brain,  the  remedy 
must  be  employed  with  extreme  caution. 

3.  Other  affections  of  the  nervous  system. — I  have  seen  nux-vomica  very  servicea- 
ble in  shaking  or  tremor  of  the  muscles  produced  by  habitual  intoxication.  A  gentle- 
man thus  affected,  who  had  for  several  weeks  lost  the  power  of  writing,  reacquired 
it  under  the  use  of  this  medicine.  Chorea  has  been  benefited  by  it.1  In  tetanus, 
it  has  been  tried  at  the  London  Hospital  without  any  augmentation  of  the  convul- 
sions. Several  cases  of  epilepsy  are  said  to  have  been  relieved  by  it;2  but,  judging 
from  its  physiological  effects,  it  would  appear  to  be  calculated  to  act  injuriously, 
rather  than  beneficially,  in  this  disease  ;  and  in  one  case3  the  use  of  strychnia  appa- 
rently caused  paralysis  and  death.  It  has  also  been  employed  in  hypochoru 
and  hysteria*     It  has  also  been  used  in  neuralgia  with  good  effect.5 

4.  Affections  of  the  alimentary  canal. — On  account  of  its  intense  bitterness, 
nux-vomica  has  been  resorted  to  as  a  tonic  and  stomachic  in  dyspepsia,  especially 
when  this  affection  depends  on,  or  is  connected  with,  an  atonic  condition  of  the 
muscular  coat  of  the  stomach. 

In  pyrosis,  resulting  from  simple  functional  disorders  of  the  stomach,  Mr.  Mellor6 
considers  it  to  be  almost  a  specific.  Even  when  pyrosis  is  symptomatic  of  organic 
disease  of  the  stomach,  he  says  it  is  of  essential  service.  In  febrile  states  of  the 
system  its  use  is  contra-indicated.  Dr.  Belcombe7  has  confirmed  these  statements, 
and  also  speaks  of  its  good  effects  in  <ja*tro<lynia.  In  dysentery,  particularly  when 
of  an  epidemic  nature,  nux-vomica  has  gained  some  reputation.  Hagstrom  says  he 
has  proved  its  value  in  some  hundreds  of  cases;8  and  his  report  has  been  confirmed 
by  Hufeland,9  Geddings,10  and  others.  In  eolica  pictonum,  a  combination  of  strych- 
nia and  hydrochlorate  of  morphia  has  been  found,  by  Bally,  highly  successful."  In 
prolapsus  of  the  rectum,  Dr.  Schwartz12  has  recommended  the  use  of  this  remedy, 
which  he  has  employed  for  ten  years,  both  in  adults  and  children,  with  great  bene- 
fit. One  or  two  grains  of  the  alcoholic  extract  are  to  be  dissolved  in  two  drachms 
of  water;  and  of  this  solution  he  gives  to  infants  at  the  breast  two  or  three  drops; 
to  older  children  from  six  to  ten  or  fifteen  drops,  according  to  their  age.  In  partial 
horhoryijmi  of  females  I  have  found  nux-vomica  useful. 

1  Manendi?,  Formulaire.  *  Bavle,  Bibl.  Thtrap.  t.  ii.  pp.  135  and  230. 

*  Ibid.  p.  235.  *  Ibid.  p.  134. 

5  Loud.  Med.  Gaz.  Aug.  7,  1840.  «  Lond.  M*d.  e;nz.  xix.  p.  651. 

1  Ibid.  p.  964.  s  Bayle,  op.  tit.  p.  135. 

s  Ibid.  p.  136.  10  Brit.  n„d  For.  Med.  Rev.  vol.  i.  P-  255. 

11  Ibid.  vol.  vi.  p.  225.  n  Lond.  Med.  Gaz.  vol.  xvi.  p.  7C3 
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5.  In  'impotence. — The  excitement  of  the  sexual  feelings,  which  Trousseau  has 
seen  produced  by  nux-vomica,  led  him  to  employ  this  remedy  against  impotence, 
and  be  bad  found  it  successful  both  in  males  and  females.  In  some  cases,  however, 
its  good  effect!  were  observed  only  while  the  patients  were  taking  the  medicine.  A 
young  man,  twenty-five  years  of  age,  of  an  athletic  constitution,  who  had  been 
married  for  eighteen  months  without  having  any  other  than  almost  fraternal  com- 
munications with  his  wife,  acquired  his  virility  under  the  use  of  nux-vomica,  though 
■!ii  lost  it  soon  after  leaving  off  its  employment.  In  spermatorrhoea,  it  has 
been  used  with  occasional  benefit. 

The  preceding  are  the  diseases  in  which  nux-vomica  has  proved  most  successful. 
It  has,  however,  been  used  in  several  others  (as  intermittent  fevers,  intestinal  worms, 
&c.)  with  occasional  benefit. 

ADMINISTRATION. — Nux-vomica  is  used  in  the  form  of  powder,  tincture,  or  ex- 
tract. Strychnia  and  brucia  may  be  regarded  as  other  preparations  of  it.  The 
powder  of  nux-vomica  is  administered  in  doses  of  two  or  three  grains  gradually  in- 
treated.      Fouquier  has  sometimes  increased  the  quantity  to  fifty  grains. 

ANTIDOTE. — Evacuate  the  contents  of  the  stomach  as  speedily  as  possible.  No 
chemical  antidotes  are  known.  Probably  astringents  (as  infusion  of  galls,  green 
tea,  &c.)  would  be  serviceable.  Donne1  regards  chlorine,  iodine,  and  bromine,  as 
antidotes  for  strychnia  and  brucia;  but  farther  evidence  is  required  to  establish  the 
correctness  of  his  inferences.  Emmert8  says  that  vinegar  and  coffee  increased  the 
poisonous  effects  of  nux-vomica  (false  angustura)  bark.  To  relieve  the  spasms,  nar- 
cotics may  be  employed.  Sachs  and  others  have  recommended  opium.  As  conia 
is  the  counterpart  of  strychnia,  it  deserves  a  trial.  I  applied  it  to  a  wound  in  a 
rabbit  affected  with  tetanus  from  the  use  of  strychnia;  the  convulsions  ceased,  but 
the  animal  died.  In  the  absence  of  conia,  the  extract  of  hemlock  should  be  era- 
I.  Ether  and  oil  of  turpentine  have  been  recommended.3  To  relieve  the 
live  endermic  operation  of  strychnia,  acetate  of  morphia  applied  to  the  same 
spot  has  given  relief. 

1.  TIXCTlItA  NUCIS-VOJM  [U.  S.];  Tincture  of  Nux-vomica.— (Nux-vomica, 
scraped,  gij ;  Rectified  Spirit  gviij.  Macerate  for  seven  days,  and  filter.) — Dose, 
n^v  to  n\x.  ^  It  is  sometimes  used  as  an  embrocation  to  paralyzed  parts,  and  its 
good  effects  in  this  way  seem  to  be  increased  by  combining  it  with  ammonia. 

EXTiACTUll  M'CIS-YOMICfl,  E.  [U.  S.]j  Extract  of  Nux-vomica.— («  Take  of 
Ndx-vomica  any  convenient  quantity  ;  expose  it  in  a  proper  vessel  to  steam  till  it  is 
properly  softened;  slice  it,  dry  it  thoroughly,  and  immediately  grind  it  in  a  coffee- 
mill;  exhaust  the  powder  either  by  percolating  it  with  rectified  spirit,  or  by  boilino- 
it  with  npeated  portions  of  rectified  spirit  until  the  spirit  comes  off  free  of  bittc° 
Distil  off  the  greater  part  of  the  spirit;  and  evaporate  what  remains  in  the 
vapour-bath  to  a  proper  oonsistence,"  E.)— [The  U.  S.  Pharm.  directs  Nux-vomica 
ll.j  ;  Alcohol  a  sufficient  quantity.  The  directions  are  the  same  as  of  the  E.  P.~] 
Dote,  gr.  ss,  gradually  increased  to  two  or  three  grains.  The  extract  is  given  in 
the  form  of  pill. 

I.  STRTCHNIi,  L.  E.  D.[U.  S.]j  Stn/chnine;  Sfri/chnina;  Yauqitclina ;  Tetanine. 
—In  the  anhydrous  state  its  composition,  according  to  ltegnault,  is  C42IP2N204==Sr. 
Bq.  Wt«x884.  This  alkaloid  was  discovered  in  1818  by  Pelletier  and  Caventou. 
It  has  been  found  in  Strychnos  Nux-vomica,  S.  Iynatia,  S.  coTuhrina,  and  S. 
Ticutc.  In  these  plants  it  is  frequently  associated  with  brucia,  and  is  always  com- 
bined with  an  acid. 

In  the  London  Pharmacopoeia  for  1850,  no  directions  are  given  for  the  prepa- 
ration of  this  alkaloid,  which  is  placed  in  the  materia  medica. 


I   '"""'  '',.  m.  *  Buchner,  Toxikol.  S.  235-6. 
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The  directions  of  the  Edinburgh  College  are  as  follows : — 

"Take  of  Nux-vomica  HSj ;  Quicklime  3 iss;  Rectified   Spirit  a  tuffiriency.     Subject  the  mix. 
vomica  for  two  hours  to  the  vapour  of  steam,  chop  or  slice  it,  dry  it  thoroughly  in  the  vapour- 
bath  or  hot-air  press,  and  immediately  grind  it  in  a  coffee-mill.     Macerate  lor  iw 
two  pints  of  water,  and  boil  it;  strain  through  linen  or  calico,  and  squeeze  the  residuum     re- 
peat the  maceration  and  decoction   twice  with  a  pint   and   a  half  of  water.     Concent™ 
decoctions  to  the  consistency  of  thin  syrup  ;  add  the  lime  in  the  form  of  milk  of  lime; 
precipitate   in    the  vapour  bath  ,  pulverize  it  and   boil   it  with  successive    portions  of  rectified 
spirit  till  the  spirit  cease  to  acquire  a  bitter  taste.     Distil  off  the  spirit  till  the  residuum 
ficiently  concentrated  to  crystallize  on  cooling.     Purify  the  crystals  by  repeated  crystallization." 

In  this  process,  a  decoction  of  nux-vomica  is  prepared  ;  this  contains  the  igasnnte 
of  strychnia  with  gum.  This  salt  is  decomposed  by  the  lime,  and  the  Btrychnia 
abstracted  by  rectified  spirit. 

In  the  Dublin  Pharmacojxxia  for  1850,  the  process  given  is  as  follows:— 

"Take  of  Nux-vomica,  in  powder,  1  lb;  Water  one  gallon  and  a  half;  Oil  of  Vitriol  of  com- 
merce half    a   fluidounce;  Slacked  lime   one  ounce;  Rectified   Spirit  one  quart;  Dilul 
phuric  Acid,  Solution  of  Ammonia,  of  each  a  sufficient   quantity;  Prepared  Animal  Charcoal 
half  an  ounce.     Macerate  the  nux-vomica  for  twenty-four  hours  with  half  a  gallon  of  tbe  water, 
acidulated  with  two  drachms  of  the  acid,  and,  having  boilecj  for  half  an  hour,  decant.     Boil  the 
residuum  with  a   second   half-gallon   of  the  water,  acidulated  with  one  drachm  of  t!r 
decant,  and    repeat  this  process  with  the  remaining  water  and    acid,  the  undissolved 
being  finally  submitted  to  strong  expression.     The  decanted  and  expressed  liquors  bavin 
passed   through  a  filter,  and  then  evaporated    to  the  consistence  of  a  syrup,  let  this  he  boiled 
with  the  rectified  spirit  for  twenty  minutes,  the  lime  being  added  in  successive  portions  during 
the  ebullition,  until  the  solution  becomes  decidedly  alkaline.     Filter  through  paper,  and  having 
drawn  off  by  distillation   the  whole  of  the  spirit,  let  the  residuum   be  dissolved   in  the  dilute 
sulphuric  acid,  and  to  the  resulting  liquid,  after  having  been  cleared  by  filtration,  add  the  solu- 
tion of  ammonia  in  slight  excess,  and  let  the  precipitate  which  forms  be  collected  upon 
filter,  dried,  and  then  dissolved  in  a  minimum  of  boiling  rectified  spirit.     Into  this  solution  in- 
troduce the  animal  charcoal,  digest  for  twenty  minutes,  then  filter,  and  allow  the  residual  liquOI 
to  cool,  when  the  strychnia  will  separate  in  crystals."     The  weights  used  in  this  process  are 
avoirdupois. 

[The  process  of  the  U.  S.  Pharm.  differs  from  either  of  the  above.  It  directs  Nux-vomica, rasped, 
Ibiv  ;  Lime,  in  powder,  3  vj ;  Muriatic  Acid  ^lij  ;  Alcohol ;  Diluted  Sulphuric  Acid  ;  Solution  of 
Ammonia  ;  Purified  Animal  Charcoal ;  Water,  each  a  sufficient  quantity.  The  first  step  in  the 
operation  is  to  convert  the  strychnia  into  a  muriate  by  boiling,  with  water  acidulated  by  the 
acid,  and  repeat  twice.  Next,  decompose  the  muriate  by  the  lime,  which  separates  the  strychnia. 
Take  this  up  by  alcohol,  and  convert  it  into  a  sulphate  by  boiling  with  dilute  sulphuric  acid; 
decolor  by  the  charcoal,  and  finally  separate  the  strychnia  by  the  solution  of  ammonia,  and  dry 
on  bibulous  paper.] 

By  digesting  nux-vomica  in  water  acidulated  with  sulphuric  acid,  the  sulphates 
of  strychnia  and  brucin  are  obtained.  The  lime  decomposes  these,  and  sets  free  a 
mixture  of  strychnia  and  brucia,  which  are  dissolved  by  the  spirit,  and  again  con- 
verted into  sulphates  by  the  addition  of  sulphuric  acid.  The  ammonia  decomposes 
these  sulphates ;  sulphate  of  ammonia  is  formed  in  solution,  and  the  alkaloids  are 
again  set  free,  and  are  then  dissolved  by  boiling  alcohol.  The  hot  alcoholic  solution, 
being  decolorized  by  animal  charcoal,  deposits  on  cooling  the  strychnia,  the  brucia 
being  left  in  solution. 

As  a  considerable  quantity  of  mucilage  is  precipitated  by  the  lime,  Molyn1  has 
proposed  to  avoid  this  by  subjecting  the  nux-vomica  (reduced  to  a  coarse  powder 
and  made  into  a  paste  with  water)  to  the  process  of  fermentation.  Carbonic  acid  is 
evolved,  the  gummy  and  saccharine  constituents  are  decomposed,  and  lactic  acid  is 
produced,  which  decomposes  the  igasurate  of  strychnia  and  brucia,  and  forms  with 
these  alkaloids  very  soluble  lactates.  In  eighteen  or  twenty  days  the  fermentation 
is  completed. 

Pure  strychnia  is  a  white,  odourless,  intensely  bitter,  crystalline  substance,  the 
form  of  the  crystals  being  the  octohedron  or  four-sided  prism.  When  rapidly  crys- 
tallized, it  assumes  the  granular  form.  It  is  fusible,  but  not  volatile ;  decomposing 
at  a  lower  temperature  than  most  vegetable  bodies.     Though  so  intensely  bitter,  it 

1  Pharmaceutical  Journal,  vol.  vi.  p.  492, 1847. 
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is  almost  insoluble  in  water,  one  part  of  strychnia  requiring  66G7  parts  of  water, 
at  50°,  to  dissolve  it;  that  is,  one  grain  needs  nearly  fourteen  ounces  of  water  to 
bold  it  in  solution.  It  requires  2500  parts  of  boiling  water  to  dissolve  it.  It  is 
slightly  soluble  in  boiling  rectified  spirit,  but  scarcely  so  in  cold  water.  It  acts  on 
ble  colours  as  an  alkali,  saturates  acids  forming  salts,  and  separates  most  of 
tlic  metallic  oxides  (the  alkaline  substances  excepted)  from  their  combinations  with 
acids.  In  some  cases,  part  only  of  the  metal  is  precipitated,  a  double  salt  being 
formed  in  solution.  Thus,  when  strychnia  is  boiled  with  a  solution  of  sulphate  of 
copper,  a  green  solution  of  cupreous  sulphate  of  strychnia  is  obtained,  while  a  por- 
tion only  of  the  oxide  of  copper  is  precipitated. 

Kfrychnia  is  recognized  by  its  crystallizability,  its  alkaline  properties,  its  combus- 
tibility, its  intense  bitterness,  its  difficult  solubility  in  alcohol,  ether,  and  water,  and 
solubility  in  dilute  a^ids.  A  solution  of  bichloride  of  mercury  added  to  a  solution 
of  strychnia  in  hydrochloric  acid,  causes  a  white  clotty  precipitate  (composed  of 
bichloride  of  mercury  mid  hydrochlorate  of  strychnia).  Tannic  acid  or  tincture  of 
nutgalls  occasions  a  whitish  precipitate  in  a  neutral  solution  of  hydrochlorate  of 
strychnia.  Marc-hand1  has  pointed  out  a  very  characteristic  test  for  strychnia;  if  a 
small  portion  of  strychnia  be  rubbed  with  some  drops  of  oil  of  vitriol  containing  a 
hundredth  part  of  its  weight  of  nitric  acid,  no  change  of  colour  takes  place  (pro- 
vided the  strychnia  be  pure);  but  if  a  minute  quantity  of  the  puce-coloured  oxide 
(per-oxide)  of  lead  be  added  to  the  mixture,  the  liquid  assumes  a  fine  blue  colour, 
which  rapidly  becomes  blue,  then  gradually  red,  and  after  a  few  hours  yellow. 
Mack2  has  proposed  to  substitute  peroxide  of  manganese,  and  Otto3  bichromate  of 
potash,  for  the  peroxide  of  lead. 

Commercial  strychnia  usually  forms,  with  strong  nitric  acid,  a  red-coloured  liquid, 
which  afterwards  becomes  yellow.  This  change  does  not  occur  with  pure  strychnia, 
but  depends  on  the  presence  of  one  or  both  of  the  two  substances — viz.  brucia  and 
yellow  colouring  matter.  As  the  red  colour  is  destroyed  by  decolorizing  agents 
(sulphurous  acid  and  sulphuretted  hydrogen),  it  appears  to  depend  on  the  oxidize- 
ment  of  the  substance  referred  to.  If  potash  be  added  to  a  very  concentrated  solu- 
tion of  a  strychnian  salt  which  has  been  reddened  by  nitric  acid,  an  orange  precipi- 
tate is  formed  ;  an  excess  of  water  dissolves  this  precipitate. 

According  to  the  Edinburgh  College,  strychnia  for  medicinal  use,  which  is  de- 
clared to  be  "always  more  or  less  impure,"  possesses  the  following  properties: — 

Intensely  bitter;  nitric  acid  strongly  redden*  it;    a  solution  of  10  grains  in  A  floidrachms  of 

writer  by  means  of  a  lluidraehm  of  pyroligneoue  acid,  when  decomposed  by  one  (luidounce  of 
ntrated  solution  of  carbonate  of  soda,  yields  on  brisk  agitation  a  coherent  mass,  weighing 
When  dry  10  grains,  and  entirely  soluble  in  solution  of  oxalic  acid. 

The  London  College  (1850)  gives  the  following  characters  for  crystallized  strych- 
nia : — 

It  is  dissolved  in  boiling  alcohol.  It  melts  by  heat,  and  if  it  be  more  strongly  urged,  it  is 
totally  dissipated.  It  tastes  very  bitter.  Being  endowed  with  violent  powers,  it  is  to  he  cautiously 
administered. 

The  salts  of  strychnia,  wlien  pure,  arc  for  the  most  part  crystalline,  white,  and 
very  bitter.  They  possess  the  following  chemical  characteristics:  1st,  the  alkalies 
and  their  carbonates  occasion  white  precipitates  in  solutions  of  the  strychnia  salts; 
2dly,  tiny  are  precipitated  by  tannic,  but  not  by  gallic  acid;  odly,  they  are  un- 
ehanged  by  the  action  of  the  persalts  of  iron. 

The  only  salt  of  strychnia  in  the  British  Pharmacopoeias  is  the  muriate  contained 
in  the  Dublin  Pharmacopoeia  for  1850. 

Strychnl*  Htdrochloras;  Strychnise+Jtfurias,  Ph.  Dubl.  1850;  Hydrochlo- 
rate or  Curtate  of  Strychnia. — Formula,  Sr,IICl  +  2IIO.     Equivalent  weight= 

1  .'■■urn    it  I'hnrm.  ft  tit  Chimir,  Ohio  ser.  t.  iv.  p.  "200,  1843. 

3  PlMrmaciutieal  Journal,  vol.  vi   p.  187,  1846 
'  Ibid.  vol.  vi.  p.  479,  1S-17;  see,  also,  a  paper  by 
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Mr.  L.  Thompson,  in  Pharm.  Journ.  vol.  ix.  p.  24, 
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389.     The  Dublin  College  gives  the  following  directions  for  the  preparation  of  this 
salt : — 

"Take  of  Strychnia  one  ounce;  Dilute  Muriatic  Acid  one  Buidounce,  or  a  sufficient  quantity 
Distilled  water  two  ounces  and  a  half.    Pour  the  acid  upon  the  strychnia,  and, adding  the  water 
apply  heat  until  a  perfect  solution  is  obtained.     Let  this  cool,  and  lei  the  crystals  which  form 
be  dried  upon  bibulous  paper.     By  evaporating  the  residual  liquid  to  one-third  of  its  bu 
then  allowing  it  to  cool,  an  additional  quantity  of  the  salt  will  be  obtained."     Tin 
are  avoirdupois. 

This  salt  crystallizes  in  four-sided  needles,  which  lose  their  transparency  in  the 
air.  It  is  much  more  soluble  in  water  than  the  sulphate.  When  heated  "it  is  de- 
composed with  the  evolution  of  hydrochloric  acid. 

The  effects  of  strychnia  are  of  the  same  kind  as  those  of  nux-vomica,  but 
violent  in  degree.     As  ordinarily  met  with  in  the  shops,  it  may  be  regard 
about  six  times  as  active  as  the  alcoholic  extract  of  nux-vomica.    The  following  are  a 
few  examples  of  its  poisonous  operation  : — 

Dr.  Christison1  says  :  "  I  have  killed  a  dog  in  two  minutes,  with  the  sixth  part  of  a 
grain,  injected  in  the  form  of  alcoholic  solution,  into  the  chest :  I  have  seen  a  wild 
boar  killed,  in  the  same  manner,  with  the  third  of  a  grain,  in  ten  minutes."  Pelletaei* 
says:  "  half  a  grain,  blown  into  the  mouth  of  a  dog,  produced  death  in  five  minutes." 
Half  a  grain,  applied  to  a  wound  in  the  back  of  a  dog,  caused  death  in  three  min- 
utes and  a  half.  In  all  these  and  other  instances  death  was  preceded  and  accom- 
panied by  tetanus.     The  salts  of  strychnia  act  in  the  same  manner. 

Some  individuals  are  more  susceptible  of  the  action  of  strychnia  than  others. 
Andral3  has  seen  a  single  pill,  containing  one-twelfth,  of  a  grain,  cause  slight  tris- 
mus, and  the  commencement  of  tetanic  stiffness  of  the  muscles;  while  in  othei 
the  dose  may  be  gradually  increased  beyond  a  grain,  with  comparatively  little 
The  largest  dose  I  have  given  is  a  grain  and  a  half,  and  this  was  repeated  Beveral 
times  before  the  usual  symptoms,  indicative  of  the  affection  of  the  system,  came  on. 
Smaller  doses  had  been  previously  given  without  any  obvious  effect.  Subsequent 
experience  has  satisfied  me  that  so  large  a  dose  was  dangerous. 

The  following  case  occurred  on  board  the  Dreadnought  Hospital  Ship,  and  was 
communicated  to  me  by  Mr.  Cooper,  Surgeon  : — 

A  Swede,  aged  50 — GO,  was  admitted  about  the  year  1833  with  general  paralysis,  one  side 
being  more  affected  than  the  other;   he  was  also  in  some  degree  idiotic.     Strychnia  wai 
at  first  in  the  dose  of  one  eighth  of  a  grain   three  times  a   day,  which  was  continued  for 
weeks,  without  apparent  effect.     The  dose  was  then  increased  to  one-quarter  of  a  grain  three 
times  a  day,  which  was  also  continued  for  some  time,  and  not  producing  any  perceptible  effect, 
the  quantity  was  increased  to  half  a  grain  twice  or  three  times  a  day,  and  this  iln>c  we 
for  many  days  before  any  influence  of  strychnia  was  manifested.     But  one  morning,  about  9  *. 
H.,  the  apothecary  was  suddenly  summoned    by  a  message  that  the  man  was  in  a   tit.     When 
seen  he  was  insensible;  face  and  chest  of  a  deep  purple  colour  ;  respiration  had  ceased,  and  the 
pulsation  of  the  heart  nearly  so.     The  whole  body  (trunk  and    limbs)  was  in  a  state  Ol 
spasm.     Trunk  extended,  and  shoulders  thrown  back:  muscles  of  chest  and  abdomen  bard  and 
rigid.     In  a  short  time  the  rigidity  became  less;  the  ribs   could   be  compressed;  and  artificial 
respiration  was  kept  up  imperfectly  by  compression  of  the  thorax.     Circulation  was  restored  in 
some  degree,  and  the  deep  purple  colour  of  the  surface  went  oft".  Spontaneous  respiration  n 
The  man  sighed,  and  became  apparently  sensible  ;   all  spasm  had  ceased  for  a  minute  or  two  ;  bat 
as  soon  as  circulation  and  consciousness  were  in  some  degree  restored,  the  spasm  recurred  with 
extreme  violence,  again   locking  up  the   respiratory  muscles.     Respiration  ceased ;  the  surface 
again  became  purple  :  circulation  went  on,  however,  some  time  alter  respiration  had 
Artificial  respiration  was  kept  up  when  the  relaxation  of  the  muscles  would   allow  of  it,  but 
was  this  time  ineffectual.     The  heart  soon  ceased  to  beat;  the  deep  purple  colour  was  instanta- 
neously replaced  by  the  pallor  of  death  ;  and  life  was  extinct. 

The  quick  passing  off  of  the  purple  colour  of  the  surface  was  very  remarkable;  the  change 
appeared  to  commence  in  the  face,  and  passed  downwards  like  the  passing  of  the  shadow 
of  a  cloud. 

This  case  gives  some  colour  to  the  idea  that  strychnia,  like  digitalis  and  some 
other  potent  remedies,  accumulates  in  the  system. 

1   Treatise  on  Poisons,  3d  edit.  p.  707.  2  Ann.  dt  Chim.tt  Plit/t-  X. 

'  Bayle,  Bibl.  Thtrap.  t.  ii.  p.  2^7. 
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A  melancholy  case  of  poisoning  by  strychnia  occurred  in  1848  :  a  lady  swallowed  a 

f  a  mixture  containing  nine  grains  of  strychnia,  which  had  been  introduced  by 

mistake  for  salicine.     It  is  supposed  she  must  have  swallowed   between  two  and 

:i'.-  of  Btrychnia.     She  became  suddenly  ill,  was  violently  convulsed  and  in 

great  agony,  and  died  in  less  than  two  hours.1 

The  local  action  of  strychnia  is  that  of  an  irritant.     Applied  to  the  naked  dermis, 
es   burning  and  pungent  pain,  lasting  from  half  an  hour  to  an  hour;  and 
where  blisters  have   been  applied,  the  raw  surface  inflames  under  the  use  of  the 
remedy,  and  affords  a  copious  suppuration.2 

The  uses  of  strychnia  are  similar  to  those  of  nux-vomica  above  stated. 
The  dose  of  strychnia  or  its  salts  (acetate,  sulphate,  nitrate  or  hijdrochlorate)  is,  at 
Miniencemcnt,  one-sixteenth  or  one-twentieth  of  a  grain,  which  is  to  be  very 
gradually  increased  until  its  effects  on  the  muscular  system  are  observed.  Strych- 
nia is  usually  given  in  the  form  of  pill  (made  with  common  conserve  of  roses)  or  it 
may  be  dissolved  in  alcohol  or  acetic  acid.  The  endermic  dose  of  strychnia  should 
not,  at  the  commencement,  exceed  half  a  grain,  and  of  its  salts  one-fourth  of  a 
grain. 

192.  Strychnos  Tieute,  Leschinauh. 

Tshclli/c  or  Tjettek. — A  large  climbing  shrub,  growing  in  Java.  The  aqueous  extract  of  the 
bark  of  this  tree'  is  the  poison  culled  Upas  tieute  Tjettek,  or  Upas  Rarlja,  and  which  must  not  be 
confounded  with  the  poison  of  the  jintiaris  toxicuria,  before  described  (see  ante,  p.  347).  The 
Upas  tieuie*  was  analyzed  by  1'elleiicr  and  Caventou,*  who  found  it  to  consist  of  strychnia  c.om- 
■  ili  an  inn/  (igasuric ?),  a  reddish-brown  colouring  matter,  which  becomes  green  when 
mixed  with  nitric  acid,  and  a  soluble  yellow  colouring  matter,  which  is  reddened  by  nitric  acid. 
They  could  detect  no  brucia.  The  effects  of  this  poison  are  precisely  similar  to  those  of  nux- 
vomica  and  strychnia.  Thus,  when  applied  to  wounds,  injected  into  the  serous  sacs  or  blood- 
vessels, or  applied  to  the  mucous  membrane,  it  produces  tetanus,  asphyxia,  and  death.  Forty 
drops  of  Upas  dissolved  in  water,  and  injected  into  the  pleura  of  an  old  horse,  gave  rise  almost 
immediately  to  tetanus  and  asphyxia,  and  the  animal  died  after  the  second  attack. 

193.  Strychnos  colubrina,  Linn. 

(Lignum.) 

A  large  tree,  a  native  of  Silhet.  In  countries  infested  with  poisonous  serpents,  the  natives 
have  usually  Some  substance  which  is  fancied  to  possess  the  power  of  preserving  them  from  the 
bites  of  these  poisonous  animals;  and  thus  we  have  various  articles,  seeds,  roots,  and  wood, 
which  have  the  word  fnaAvaffixed  to  them. 

In  Asia,  there  are  several  kinds  of  lignum  coluhrinum,  or  snake-wood,  supposed  to  be  pos- 
sessed  of  thi  above  mentioned  property.  The  specimens,  however,  met  with  in  commerce, 
show  that  there  are  various  substances  to  which  this  term  is  applied;  some  being  the  wood  of 
a  stem,  others  of  a  root.  The  most  esteemed  is  the  wood  of  the  Stryncknoi  colubrina.  The 
.S'.  Hgwtrina  yields  the  ancient  lignum  coluhrinum  of  Timor.  Pelletier  and  Caventou4  analyzed 
one  of  these  woods,  and  found  that  it  had  the  same  constituents  as  the  bean  of  St.  Ignatius, 
lifferent  proportions.  Thus  it  contained  more  fatty  and  colouring  matter,  less  strych- 
nia, an.l,  in  the  place  of  bos&orine  and  starch,  a  larger  quantity  of  woody  fibre.  Its  action, 
therefore,  is  precisely  similar  to  the  before-mentioned  poisons. 

194.  Strychnos  Potatorum,  Linn. 

(Seinina.) 

Clearing  Xut. — A  large  tree;   a  native  of  Silhet.     The  fruit  is  a  shining   berry  about  the  size 

■  ■id,  when  ripe,  is  black.      It  contains  one  seed,  which  is  about  the  size  of  a  cherry- 

!-,   when  npe   and    dried,  are  sold    in    the    markets  of  India   to   clearwater. 

They  have  recently  been  imported  into  London  under  the  name  of  nirmullees  or  nirtnillics.    "The 

1  Pharmaceutical  Journal,  vol,  viii.  p  896,  1848 

8  Alir.M  vol.  v.  p.  350. 

'  Ann.  (U  Chim.  Pnys.  xxvi    II.  *  Ann.  de  Chim.  Phys.  x.  170, 
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Fig.  313.  natives  never  drink  clear  well  water  if  they  can  get  pond  or  river 

water,  whicli  is  always  more  or  less  impure,  according  to  circumi 
One  of  the  seeds  is  well  rubbed  for  a  minute  or  two  round  the 
of  the  vessel  containing  the  water,  generally  an  unglazed  earthen  one 
which  is  then   left  to  settle;   in  a  very  short  time  the  impurities  fall  |n 
the  bottom,  leaving   the  water  clear,  and,  so  far  as  I  have  been  able  to 
learn,  perfectly  wholesome.     These  seeds  are  constantly  carried  about 
by  the  more  provident  part  of  our  officers  and  soldiers  in  time  of  war 
to  enable  them   to  purify  their  water.     They  are  easier  to  be  obtained 
than  alum.''1  Their  efficacy  depends,  as  I  have  elsewhere2  suggested, on 
their  albumen  and   casein,  which  act  as  fining  agents,  like  tin 
ployed  for  wine  and  beer.    If  the  seeds  be  sliced  and  digested  in  water 
they  yield  a  thick,  mucilaginous,  ropy  liquid,  which,  when  boiled,  fur- 

Fruit  of  the  Strychnos     nishes  a  coagulum  (albumen),  and,  by  the  subsequent  addition  of  ace- 
Potatorum.  tic  acid,  a  farther    coagulum  (casein).     It   is   obvious,  tbere/i 

many  other  seeds  might  be   substituted  for  those  of  the  Strychn 

torum.     Almonds,  beans,  castor  seeds,  Kola  nuts  (Stercutia  acuminata  Pal.  de  Beaitv),  &c.  are 

used  for  similar  purposes  in  some  countries. 

195.  Strychnos  Pseudo-quina,  St.  inhire. 

(Cortex.) 

A  small  tree,  about  12  feet  high,  growing  in  the  Brazils.  The  bark,  called  Quina  do  Campo, 
is  employed  in  the  Brazils  as  a  substitute  for  cinchona  bark.  It  does  not  possess  poisonous 
properties.  It  was  analyzed  by  Vauquelin,3  who  discovered  neither  strychnia  nor  bracia  in  it. 
Mercadieu4  also  analyzed  it  under  the  erroneous  name  of  copalchi  (see  ante,  p.  372),  and  could 
not  discover  any  vegetable  alkali  in  it.  The  internal  surface  of  the  bark  (liber),  touched  by 
nitric  acid,  becomes  red;  while  the  external  surface  becomes  blackish-green.5  In  these  charac- 
ters, then,  it  agrees  with  nux-vomica  bark.  It  is  employed  in  intermittents,  in  diseases  of  the 
liver,  spleen,  and  mesenteric  glands,  and  in  dyspepsia.6 

196.  Strychnos  toxifera3  Bentham. 

(Succus.) 

Strychnos  toxifera,  Benth.,  pi. ;  Schomburgk,  in  Hooker's  Journ.  Bot.  iii.  240;  Hooker,  Icones, 
t.  364  and  365;  Schomb.,  Ann.  of  Nat.  Hist.  vii.  411,  1841. — A  poisonous  tree,  with  a  tortuous 
trunk,  growing  in  British  Guiana.  Its  juice  forms  the  basis  of  the  Ourari  or  Wourali  (also  called 
Urari  and  Woorara)  poison  used  by  the  savages  of  Guiana.  This  poison  causes  paralysis,  with 
convulsive  movements,  and  death  from  suspended  respiration;  hence  artificial  respiration  is  a 
most  important  means  of  averting  its  fatal  effects.7  Attention  has  been  more  recently  drawn 
to  its  effects  by  Mr.  Waterton.8  It  has  been  proposed  to  employ  it  in  tetanus  and  hydrophobia. 
Mr.  Sewell  conjectured  that  if  a  horse  in  tetanus  were  destroyed  by  poison  which  actt 
pressing  nervous  power,  and  life  were  then  to  be  restored  by  artificial  respiration,  the  nervous 
system,  on  reanimation  taking  place,  might  possibly  be  free  of  the  original  morbid  irritation!' 
Dr.  Hancock10  has  used  the  bark  of  this  plant  as  an  application  to  foul  ulcers. 

197.  Ignatia  amara,  Linn. 

Sex.  Syst.   Pentandria,  Monogynia. 
(Semina.) 

Strychnos  Ignatii,  Bergius,  Mat.  Med.  149. — A  tree  indigenous  to  the  Philippine  Islands, 
whose  fruit  is  smooth  and  pyriform,  and  contains  about  20  seeds.  The  seeds,  the  St.  Ignatnat 
beans  of  the  shops,  are  about  the  size  of  olives,  rounded  and  convex  on  one  side,  and  somewhat 
angular  on  the  other.  Externally  they  are  brownish,  with  a  bluish-gray  tint.  Within  the  en- 
velops of  the  seed  is  a  very  hard,  horny,  or  cartilaginous  albumen,  in  whose  cavity  is  contained 
the  embryo.     These  seeds  have  been  analyzed  by  MM.  Pelletier  and  Caventou,"  who  found 

1  Roxburgh's  Flora  Indica,  vol.  i.  p.  576,  Serampore,  1632. 

2  Pharmaceutical  Journal,  vol.  ix.  p.  478.  3  Mhn.  J"  Mvsium,  p.  452,  1S23. 

*  Journ.  de  Chim.  Mid.  t.  i.  p.  836 bis.  «  Guibourt,  Journ.  de  Pharm.  t.  xxv.  p.  «w. 

«  Martius,  Syst.  Mat.  Med.  Veg.  Brasil.  p.  41,  1843.  1  Brodie,  Phil.  Trans,  for  1511,  p.  1<- 

8  Lancet,  April  12  and  39,  1839;  also,  Brit,  and  For.  Med.  Review,  vol.  viii.  p.  597,  :>39. 

9  Mayo's  Outlines  of  "Physiology  ;  Waterton,  op.  citato.  "  Land.  Med.  Gaz.  vol.  xx.  p.  281. 
10  Ann.  de  Chim.  Phys.  x.  147. 
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their  constituents  to  be  the  same  as  those  of  nux-vomica,  though  in  somewhat  different  propor- 
Their  effect!,  therefore,  are  similar. 

-  came  into  the  Dutch  shops,  according  to  Alston,1  about  the  latter  end  of  the 
leventeenth  century.  But  there  is  sonic  reason  to  suspect  that  they  were  known  long  before 
thi-.  and  are  probably  the  substance!  which,  in  the  Latin  translation  of  Serapion,  were  de- 
nominated tiwes  vomica.  Dale2  gives,  as  one  of  their  synonyms,  "Igasur,  seu  Nux-vomica 
legitima  berapionis."' 

Order  XLVII.  ASCLEPIADACEiE,  Lindleij.— ASCLEPIADS. 

Asclepiade  v..  R.  Brown. — Apocijtearum  pars,  Juss. 

Charactehs. — Flowers  symmetrical.  Calyx  5-partite.  Corolla  monopetalous,  5-lobed,  hypo- 
gynoui,  deciduous,  regular  ;  the  throat  naked,  or  furnished  with  glands  at  the  sinus,  or  with 
variously  formed  appendage!,  which  are  more  or  less  deeply  adnate  to  the  tuhe  of  the  stamens 
[gynotUgium).  Stameru  5.  inserted  into  the  base  of  the  corolla  and  alternate  with  its  segments; 
filament!  usually  combined  so  as  to  form  a  tube  inclosing  the  pistillnm  (styhstegium  ;  gynos- 
tegium),  rarely  free;  anthers  2-celled  (spuriously  4-celled) ;  pollen,  when  the  anther  dehisces, 
cohering  in  masses  (pollima).  and  slicking  to  5  processes  of  the  stigmas  by  twos  or  fours,  or 
singly.  (Jraries  2  ;  styles  2  ;  stigma  common  to  both  styles,  dilated,  5-cornered,  with  cartilaginous 
corpuscles  at  the  angle!,  which  retain  the  pollen  masses.  Follicles  2,  one  of  which  is  often 
abortive.  Seeds  numerous, usually comose  at  the  micropyle,  albuminous.  Shrubs,  or  occasionally 
herbs,  usually  with  a  milky  juice,  often  twining.  Leaves  entire,  opposite  (occasionally  whorled, 
or  alternate),  with  interpeiiolary  cilia  in  place  of  stipules. 

Pbopkbties. — The  medicinal  qualities  reside  in  a  bitter  acrid  juice,  which  possesses  emetic, 
purgative,  diaphoretic,  and  stimulating  properties. 

198.  Hemidesmus  indicus,  R.  Brown- 

Sex.  Syst.  Pentanclria,  Digynia. 
(Radix.) 

Feriploca  indka,  Willd  ,  Sp.  Plant.;  Asclepias  pseudosarsa.  Roxb.,  Fl.  Ind.;  Ununtamul,  Hind, 
and  Beng.;  Nannari  oi  Nannarwayr, Tamul. —  A  common  twining  shrub  in  India.  Its  root  (radix 
li<  limit  suit  imltri;  nirl.  vannari)  is  used  in  India  under  the  name  of  country  sarsa/mrilla.  The 
attention  of  practitioners  in  this  country  was  drawn  to  it  by  Dr.'Ashburner,  in  1831  ;3  and  again 
m  is;;:;,1  h  h;ls  been  called  Indian  or  scented  sartapariUa,nannari,ot  the  root  of  Smilax  aspera. 
How  tbis  last  and  erroneous  appellation  became  applied  to  it  I  cannot  tell ;  for  I  find  from  speci- 
i  Smilax  aspera  brought  from  the  south  of  Europe,  that  no  resemblance  exists 
between  the  latter  and  the  root  of  Hemidesmus  indicus.  The  latter  is  brownish  externally, and 
has  a  peculiar  aromatic  odour,  somewhat  like  that  of  sassafras,  but  which  has  been  compared 
to  thai  of  new  bay.  and  a  feeble,  bitter  taste.  It  is  long,  tortuous,  cylindrical,  rugous,  furrowed 
longitudinally,  and  has  its  cortex  divided,  by  transverse  fissures,  into  moniliform  rings  The 
portion  has  a  corky  consistence,  ami   surrounds  a  ligneous  meditullium.     Mr.  Garden5 

obtained  l r it  a  volatile,  crystalli/.able  acid,  (!)  on  which  the  taste,  smell,  and,  probably,  the 

medicinal  properties  depend.  From  an  erroneous  notion  of  the  origin  of  the  root,  he  called  the 
acid  the  imilatperic  acid,  but  it  may  with  more  propriety  be  termed hemidamic  acid  or  hermdesmin. 
Hemidesmus  indicus  has  been  employed  as  a  cheap  and  efficacious  substitute  for  sarsaparilla  in 
cachectic  diseases;  but  both  its  effects  and  uses  require  a  more  extended  examination  than  has 
yet  been  devoted  to  them.  Dr.  Aahburner  says  that  it  increases  the  appetite,  acts  as  a  diuretic, 
and  improve!  the  general  health  ;  "  plumpness,  clearness,  and  strength,  succeeding  to  emaciation, 
rnuddiness,  and  debility."'  It  has  been  u-^rd  with  benefit  in  venereal  diseases.  In  some  cases 
it  bas  appeared  to  succeed  where  the  Barsaparilla  has  failed;  and,  via  versa,  it  has  frequently 
failed  where  sarsaparilla  succeeds.  The  Tamool  doctors  employ  it  in  strangury  and  gravel.6 
It  may  be  administered  in  the  form  of  infusion  (prepared  by  steeping  ^ij  of  the  root  in  Oj  of 
boiling  [or  lime]  water  for  twelve  hours);  a  pint  of  which  may  be  given  in  twenty-four  hours, 
in  doses  of  a  wineglassful.  The  decoction  may  be  substituted  for  the  infusion.  Carbonate  of 
frequently  added  to  it.  The  extract  is  objectionable,  as  the  heat  used  in  preparing  it 
mii-t  volatilize  part  at  least  of  the  heraideemic  acid.  The  powder  of  the  bark  of  the  root  is  used  in 
India  againil  the  thrush.1 

Sviii  ii  i  IIimiiii  smi,  IV;  Syrup  of  Indian  Sarsaparilla. —  (-'Take  of  Indian  Sarsaparilla, 
bruised,  four  ounce-;    Boiling  Distilled  Water  one  pint;  Refined  Sugar,  in  powder,  as  much  as 

l/. ./.  vol.  ii.  p.  38.  a  Pharmacol .  p.  328. 

3  Lond    tf«d  and  Phys.  Journ.  vol.  lxv.  p.  LOW,  *  Lond.  Med.  tiaz.  vol.  xii.  p.  390. 

1  it,,,!  vol  *  Ainstie,  Mat.  Ind.  vol.  i.  p.  3s8. 
gbnrgh,  f»-  ],,tl-  vt)1-  "•  P-  40. 
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is  sufficient.  Infuse  the  sarsaparilla  in  the  water  for  four  hours  in  a  covered  vessel,  and  strain- 
set  it  by  until  the  sediment  subsides,  then  decant  the  clear  liquor,  and.  having  added  to  u  twin* 
its  weight  of  sugar,  dissolve  with  the  aid  of  a  steam  or  water  heat.) — The  weights  here  direoted 
to  be  used  are  avoirdupois. 

Mr.  Jacob  Bell1  has  given  the  following  directions  for  preparing  it :  Take  of  the  root  of  Hemi- 
desmus  indicus  1  lb .  avoirdupois ;  Refined  Sugar  1  lb.;  Distilled  Water  about  three  pint! 
Bruise  the  root,  separate  the  bark  by  sifting,  and  reject  the  wood.  Add  to  the  bark  an 
bulk  of  washed  sand,  moisten  them  with  water,  and  pack  in  a  displacement  apparatus.  Ma- 
cerate for  four  hours,  and  displace  the  liquor  by  the  requisite  quantity  of  water;  reserving  the 
first  six  ounces.  Add  more  water  until  it  passes  through  tasteless,  and  evaporate  it  to  three 
ounces,  in  which,  with  the  addition  of  the  first  six  ounces,  dissolve  the  sugar  with  as  mo 
a  heat  as  possible.  The  result  is  twenty  ounces  by  measure  of  a  syrup  possessing  all  the  aro- 
matic qualities  of  the  plant. 

199.  Calotropis  gigantea,  R.  Brown. 

Sex.  Syst.  Pentandria,  Digynia. 
(Radix,  cortex,  et  succus.) 

Asckpias  gigantea,  Willd.,  Sp.  Pi.  i. ;   Madorius,  Rumph.,  Amboyn.,  vii.  t.   14,  f.  I;  Mudar, 
Hind. — A  large  branching  shrub,  a  native  of  the  East  Indies;  growing  in  the  West  Indies.  Stem 
often  as  thick  as  a   man's   leg  or  thigh.     Yields  when  wounded   a  large  quantity  of  an  acrid 
milky  juice.     Dr.  O'Shaughnessy2  found  that  this  milk  when  dried  in  the  water  bath 
per  cent.     According  to  the  analysis  of  J.  B.  Ricord  Madianna,3  100  parts  of  this  [in 
juice  consist  of  pure  resin  9,  fatty  oil  4,  solid   balsam  9,  cerine    12,  ligneous  matter  from  the 
bark  of  the  tree  G,  mucus  8,  caoutchouc  45,  lossby  evaporation  7=100.     The  root  (rai 
daris  gigantece)  according  to  Ricord  is  reddish,  with  an  odour  somewhat  like  that  of  horgi 
It  is  covered  with  a  bark  which  is  three  or  four  lines  thick,  and  which  under  the  epidermis  is 
white.     The  dried  bark,  such   I   have   received  it  (through  the  kindness  of  my  colleague  Mr. 
Wordsworth)  from  St.  Kitts,  is  in  hard,  curved,  or  somewhat  twisted  pieces,  which 
and   smooth,  and   externally  are  whitish  or  grayish    yellow,  and   internally  white.     They  are 
very  amylaceous,  and  when  examined  by  the  microscope  are  seen  to  abound   in  round,  hemi- 
spherical, or  mullershaped  standi  grains,  whose  hilum  is  very  distinct.     This  bail;  basamuci* 
laginous,  bitter,  somewhat  acrid,  and  nauseous  taste.     Dr.  O'Shaughnessy  describes  it  ;.  ■ 
a  heavy  and  very  peculiar  smell;  but  my  sample  scarcely  agrees  with  this  statement    Or.  Dun- 
can4 obtained  from  the  dried  root  bark  much  starch,  a  white  resin,  and   11  per  cent,  of  an  ex- 
tractive bitter  principle  called  mudarine  or  madarin.     This  last-mentioned  substance,  like  eme- 
tine, excites  vomiting,  and,  according   to   Dr.  Duncan,  is  the  active   principle  of  the  root,    Its 
watery  solution  has  the  remarkable  property  of  coagulating  or  gelatinizing  by  heat,  and  of  be- 
coming fluid  again  by  cold.     The  inspissated  juice,  root,  and  bark,  have  been  extensively  used 
in  the  East  for  their  emetic,  sudorific,  alterative,  and  purgative  qualities.     It  has  been  employed 
in  a  great  variety  of  diseases,  especially  obstinate  cutaneous  maladies,  as  lepra  and 
syphilis,  and  some  spasmodic  affections.     Mr.  Robinson5  found   it  decidedly  useful  in  3 
of  elephantiasis,  which   Mr.  Playfair6  calls  jugura  or  leprosy  of  the   joints.     It  has  also  been 
used  as  a  substitute  for  ipecacuanha.    In  doses  of  from  three  to  seven  grains  the  dried  bark  pro- 
duces nausea  and  diaphoresis,  and  in  this  quantity  has  been  found  very  efficient  in  some  cuta- 
neous affections.     In  doses  of  from  fifteen  to  twenty  grains  it  excites,  in  from  twenty  minutes 
to  an  hour,  full  vomiting,  with  much  nausea,  and,  in  some  cases,  purging.     In  very  small  doses 
it  has  been  reputed  tonic,  stomachic,  and  expectorant.     An  oil  of  mudar  is  prepared  bj 
ing  10  grains  of  the  powdered  bark  in  one  ounce  of  olive  oil,  and  pouring  off  the  olei 
solution  from  the  insoluble  portion.      The  oil  may  be  applied  by  means  of  a  camel-hail 
to  cutaneous  ulcers."  Dr.  Ainslie8   considers  the  dried  milky  juice  the  most  efficacious  preparation. 

Calotropis  piiocera,  R.  Brown. — Dr.  Wailich  tells  us  that  this  is  the  real  Mudar  of  India. 

200.  Solenostemma  Argel,  Hayne.— Argel. 

Sex.  Syst.  Pentandria,  Digynia. 
(Folia.) 

Cynanchum  olecefolium,  Nectoux,  Voyage  dans  la  Haute  Egypte,  t.  iii.  p.  20,  1808;  Cyni 
Argel,  Delile,  Flor.  Egypt,  p.  53,  pi.  20,  fig.  2.  1826  ;  Argel,  Arabice.— A  shrub  ;  a  native  of  Upper 

1  Pharmaceutical  Journal,  vol.  iii.  p.  239,  1-4.3.  a  Bengal  Dispensatory. 

3  Journ.  de  Pharm.  t.  xvi.  p.  92,  1830. 

4  Edinb.  Med.  and  Surg.  Journ.  July  1,  1829;  Lond.  Med.  Gaz.  July  18,  1829,  p.  213. 
i  Med.  Chir.  Trans,  vol.  x.  p.  27. 

6  Trans,  of  the  Med.  and  Phys.  Society  of  Calcutta,  vol.  i.  p.  84. 

1  Biichner's  Reperlorium  fur  d.  Pharmacie,  2te  Rcilie,  lid.  v.  p.  102,  1836. 

8  Materia  InUica,  vol.  i.  p.  486;  vol.  ii.  p.  488. 
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Egypt,  Nubia,  Arabia  Petraa,  and  Ouadi  Gurra-  Stem  2  feet  high,  erect,  branched.  Leaves  lan- 
ceolate, with  a  short  petiole,  leathery,  vein  less,  whitish,  wrinkled,  and  glaucous  on  the  under 
surface.     Umbels  many  flowered.    Flowers  small  and  white.    Follicles  ovoid,  tapering  superiorly. 

Fig.  314. 


Jlrgel  leaf,  flowers,  and  fruit. 

The  leaves  form  a  portion  of  most  samples  of  Alexandrian  senna  (see  Senna).     The  plant  is 

collected,  for  this  purpose,  by  die   Arabs,  in  the  valleys  of  the  desert  to  the  east  and  south  of 

Assouan  (Delile).     According  to  Dublanc,  jun.1  the  leaves  consist  of  a  volatile  oil  (to  which  the 

smell  of  the  leaves  is  ascribable);  a  bitter,  nauseous,  extractifortn  matter  (in  which  the  purgative 

of  the  leaves  appear  to  reside);  ddomphylle ;  a  gummy  matter,  analogous  to  bassorine  ; 

iota  substance;  a.  fatty  matter;  acetate  of  potash  ;  and  mineral  sails.     According  lo  the 

observations  of  Rouillure,  Delile,  Neetoux,  and  Pugnet  (quoted  by  Delile),  the  argel  leaves  are 

live  than  senna  leaves.    Rouillure  says  they  purge  and  gripe,  and  are  used  by  the  Arabs 

of  Upper  Egypt  without  the  addition  of  senna.     But  more  recent  observations2  appear  to  show 

that,  though  thry  occasion  sickness  and  griping,  they  do  not  produce  purging.     Herberger3  even 

asserts   that  they  are  harmless,  because  an  infusion  of  two  and   a  half  drachms   produced  no 

or  inconvenience.     But  this  probably  arose  from  the  active  principle  of  the  leaves  being 

insoluble  in  water. 

[Asclepias  tuberosa,  Linn.,  U.  s.  Sec.  List. — Pleurisy  Root,  Butterfly- 
Weed. 

The  stem  of  this  plant  is  erect,  hairy,  with  spreading  branches;  leaves,  oblong,  lanceolate, 
sessile,  alternate,  somewhat  crowded;  umbels  numerous,  forming  terminate  corymbs  (Beck)  ; 
flow  ers  orange-yellow.  This  plant  is  found  in  all  pans  of  the  United  States.  The  portion  used 
in  medicine  is  the  root.  It  is  large,  and  formed  of  irregular  tubers  or  fusiform  branches;  exter- 
nally of  a  yellowish-brown  colour,  internally  white.  When  recent,  it  has  a  somewhat  acrid, 
ius  taste:  in  die  dried  state  the  taste  is  bitter,  but  not  unpleasant.  The  powder  is  dirty 
wlnic.     It  yields  its  properties  to  boiling  water. 

The  effects  of  this  root  upon  the  system  are  those  of  a  diaphoretic  and  expectorant ;  it  does 
not  produce,  however,  any  stimulating  action.  In  larger  doses,  especially  if  recent,  it  acts  upon 
owels.  With  a  view  to  the  effects  mentioned,  it  is  employed  at  the  commencement  of 
pulmonary  affections;  ami  sometimes  by  its  use  in  combination  with  antiphlogistics  an  attack 
may  he  cul  short.  In  rheumatism  it  has  also  proved  serviceable.  Dr.  Chapman  (Ekm.  of  Therap. 
vol.  i-  p.  .'ion  -peak-  of  its  certainty  and  permanency  of  operation.  Dr.  Eberle  employed  it  in 
dysentery.  The  dose  of  the  powder  is  7)j  to  Xj.  The  form  of  administration  best  adapted  to 
produce  perspiration  is  decoction,  made  by  boiling  5J  in  a  quart  of  water,  and  administering  Jij 
every  two  hours. 

The  A.  incaiinata  and  A.  STBTACA  ha  ve  a  place  in  the  Sec.  List  of  the  U.  S.  Fharm.  The  roots 
are  employed,  and  produce  the  same  effects  011  the  system  as  the  previous  species,  but  to  less 
extent.      They  are  seldom  or  never  \\>?i\. — J.  C] 

[  I'uo  species  of  Apoci  iruw  are  used  for  medicinal  purposes  in  the  United  States. 

Sex.  Syst. — Per tan  mm  v  Distitia. 

Gen.  Char.— Calyx  very  small,  live  cleft,  persistent.  Corolla  campanulate,  half  five-cleft, 
re  volute,  furnished  at  base  with  five  dentoid  glands,  alternating  with  the  stamina.  Anthers 
conniveiit,  sagittate,  cohering  to  the  stigma  by  the  middle.  Style  obsolete,  stigma  thick  and 
acute.      FolHclt  long  and  linear.      S  (Nnttall). 

1.   A.  vnmios  BMIPOLIUM. —  Dog's  bane,  U.S.  Secondary  List. 


'./ 11    Vid.t.  vi.  p.  310. 
Pharmaceutical  Journal,  vol.  vni.  p.  4U0,  1818. 
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Sp.  Char. — Leaves  ovate,  smooth, on  both* sides,  cymes  lateral  and  terminal,  smooth 
tljp  corolla  longer  than  thecalyx  (Beck). 

This  is  a  common  species,  found  in  all  parts  of  the  country,  from  Canada  to  Georgia,  r>n  hill. 
sides,  and  in  open  woods  in  barren  soil.     It  is  perennial,  herbaceous,  generally  I 
with  a  smooth  stem,  and  covered  with  tough  fibrous  bark.     The  flowers  arc  whiti 
rose  colour. 

The  part  used  is  the  root,  which  is  large  and  lactescent,  of  a  disagreeable  bitter  ta«te-  0f  tliis 

the  active  portion  is  the  bark,  which  forms  about 
pj„  3^  two-thirds  of  it.    Its  constituents  are,  i 

ive,  colouring  principle,  caoutchouc,  and  vols 
It  yields  its  properties  to  water  and  i 
Dr.  Zollickofter  obtained  19S  grs.  of  alcohc 
tract,  and  28  grs.  of  watery  extract,  from 
grains  of  the  cortical  part. 

The   properties  of  this  root  are  emetic  and 
diaphoretic.    In  doses  of  30  or  40  ^rs.  ii  pn 
induces  vomiting,  with  slight  preceding  i 
on  which  account  it  may  be  used  in  casej 
it  is  merely  requisite  to  evacuate  the  stom 
no  relaxation  is  induced.     It  may  be  all 
with  a  view  to  its  diaphoretic  action,  in  .1 
5  or   10  grs.  in  combination  with  opium,  but  is 
inferior  to  Ipecacuanha.     (Griffith,  Med.  I 
vol.  ii.  p.  200.)     Dr.  Zollickoffer  Mates  th 
tonic  in  doses  of  from  10  to  20  grs.  and 
mirably  calculated  to  improve  the 
digestive  apparatus."     (Journ.  of  Pharm.  vol.  v. 
J).  2  54  ;  from  Am.  Journ.  of  Med.  Science.) 

Apocynum  Canxabixum.— Indian  lkmp,V.S. 
Secondary  List. 

Sp.  Char. — Stem  upright, herbaceous.  Leavet 
oblong,  tomentose  beneath,  cymes  lateral, 
than  the  leaves. 

The  Indian  hemp  is  a  perennial  plant,  usually 
about  two  or  three  feet  in  height,  having  a  red 
or  brown  stem  and  oblong  ovate,  somewhat  pn« 
bescent  leaves.  The  flowers  are  small  an 
greenish  white  colour  externally,  and  pink  in- 
ternally in  paniculate  cymes. 

This  species  is  also  found  in  most  parts  of  the 
United  States,  in  waste  and  neglected  pla 

The  root  is  the  portion  used  in  medicine;  it  is 
horizontal,  extending  to  a  great  distance,  ol 
brown  colour,  becoming  darker  by  age,  and  when 
wounded  pours  forth  a  thick  lactescent  juice. 
When  fresh  it  is  nauseous,  somewhat  acrid,  and 
permanently  bitter,  and  possesses  a  disagreeable 
odour. 

When  dried,  it  is  brittle  and  easily  redu 
powder,  which  resembles  that  of  ipecacuanha.     It  is  composed  of  two  portions,  an  i 
cortical  portion,  which  is  brown  without,  and  white  within,  and  a  ligneous  cord,  which  is  of  a 
yellowish  white  colour.  . 

Griscom  (Journ.  of  Philada.  College  of  Pharmacy,  vol.  v.  p.  136,  from  Am.  Journ.  of  M 
ence),  found  it  to  coniain  tannin,  gallic  acid  (?),  gum,  resin,  wax,  fecula,  bitter  principle  or  apocy- 
nin,  colouring  matter,  and  woody  fibre.     Knapp  also  examined  it  with  similar  results. 

The  root  of  this  plant  is  very  potent  in  its  effects  on  the  animal  economy.     Dr.  Griscom  (op. 
citat.),  states  "that  its  first  effect  when  taken  into  the  stomach  is  that  of  produci 
given  in  sufficient  quantity,  which  need  not  be  large,  and  if  this  be  increased,  vomiting  will  n 
the  result.''     It  also  acts  upon  the  bowels,  giving  rise  to  copious  discharges.     These  effects  nre 
attended  "with  a  reduced  frequency  of  the  pulse.     A  general  relaxation  of  the  skin  and  | 
tion  follow  these  effects.     In  some  of  the  cases  observed  by  the  gentleman  mentioned,  dmresH 
took  place,  but  not  so  marked  in  some  cases  as  others.     "  In  three  or  four  cases  related,  the  uri- 
nary secretion,  although  somewhat  increased  in  quantity,  was  not  such  as  to  be  commeni 
with  the  effect  produced  upon  the  disease  by  the  exhibition  of  the  medicine.    In  other  instan 
its  diuretic  operation  has  been  more  manifest,  causing  very  profuse  discharges  of  urine,  an 
a  short  time  relieving  the  overloaded  tissues  of  their  burden/'    The  disease  in  which  it  has  l> 
found  most  useful  is  dropsy. 
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When  the  powder  is  taken  into  the  nostrils,  itftcts  as  a  sternutatory. 

As  an  emetic,  the  dose  of  the  powder  is  from  15  to  30  grains.  The  best  form  of  exhibition 
is  in  decoction,  made  by  boiling  an  ounce  of  the  root  in  a  pint  of  water;  the  dose  is  l|ij  to  Jjiv, 
two  or  three  times  daily.  The  watery  extract  will  purge  in  doses  of  from  3  to  5  grs.  In  the 
treatment  of  cutaneous  afTections,  the  juice  of  the  root  or  plant  may  be  made  use  of  as  an  appli- 
cation. . 

The  bark  affords  a  fibre,  which  may  be  used  in  the  place  of  hemp. — J.  C] 


Order  XLVIII.  OLEACE^E,  Lindley.— OLIVEWORTS. 

Oleineje,  R.  Brown. 

Characters. — Floirers  hermaphrodite,  rarely  dioecious.  Calyx  monophyllous,  divided,  4-lobed 
or  4-tOOthed,  persistent,  inferior.  Corolla  hypogynous,  monopetalous,  4-cleft,  occasionally  of  4 
petals  connected  in  pairs  by  the  intervention  of  the  filaments,  sometimes  absent;  (Estivation 
somewhat  valvate.  [Fraximts  is  generally  apetalous]  Stamens  2,  alternate  with  the  segments 
of  the  corolla  or  with  the  petals;  anthers  2  celled,  opening  longitudinally.  Ovary  simple,  with- 
out any  hypogynous  disk,  2  celled;  the  cells  2-seeded ;  the  ovules  pendulous  and  collateral;  style 
1  or  0;  st luinii  luli. I  or  undivided.  Fruit  drupaceous,  berried,  or  capsula,  often  by  abortion  1- 
seeded.  Heeds  with  dense,  ileshy,  abundant  albumen;  embryo  about  half  its  length,  straight ; 
cotyledons  foliaceous,  partly  asunder ;  radicle  superior;  plumule  inconspicuous. — Trees  or  shrubs. 
Brandies  usually  dichotomous,  and  ending  abruptly  by  a  conspicuous  bud.  Leaves  opposite, 
simple,  sometimes  pinnated.  Flowers  in  terminal  or  axillary  racemes  or  panicles;  the  pedicels 
opposite  with  single  bracts  (R.  Brown). 

Properties. — Not  very  remarkable.  The  barks  of  some  species  are  tonic  and  astringent. 
Manna  is  obtained  from  several  species. 

201.  OLEA  EUROPiEA,  Linn.-THE  EUROPEAN  OLIVE. 

Sex.  Syst.  Diandria,  Monogynia. 
(Oleum  e  fructu  expressum,  L. — Expressed  oil  of  the  pericarp,  E. — The  oil  obtained  from  the  pericarp,  D.) 

History. — Few  vegetables  have  been  so  repeatedly  noticed  and  enthusiastically 
described  by  the  ancient  writers  as  the  olive-tree.  Iu  all  ages  it  seems  to  have 
been  adopted  as  the  emblem  of  benignity  and  peace.  It  is  frequently  mentioned 
in  the  Bible;1  the  ancient  Greeks3  were  well  acquainted  with  it;  and  several  products 
of  it  were  employed  iu  medicine  by  Hippocrates.3  Pliny4  is  most  diffuse  in  his 
account  of  it. 

Pliny5  tells  us,  on  the  authority  of  Fenestella,  that  there  were  no  olive-trees  in  Italy,  Spain, 
and  Africa,  in  the  reign  of  Tarquinius  Priscus,  in  the  173d  year  from  the  foundation  of  the  city 
of  Rome;  that  is,  f>su  years  before  Christ.  The  Phoenicians  are  said  to  have  introduced  the 
olive-tree  into  France  680  years  before  Christ.  Near  Terni,  in  the  vale  of  the  cascade  of  Mar- 
mora, is  a  plantation  of  very  old  trees,  and  supposed  to  be  the  same  plants  mentioned  by  Pliny, 
as  growing  there  in  the  first  century.6 

Botany.  Gen.  Char. —  Calyx  short,  campanulate,  4-toothed,  rarely  truncated. 
Corolla  witli  a  .short  tube,  and  a  4-partite  plane  spreading  limb;  rarely  absent. 
Stamens  2,  inserted  in  the  lower  part  of  the  tube  of  the  corolla,  opposite,  exserted; 
in  the  apetalous  species  hypogynous.  Ovary  2-cclled.  Ocitfrs  2  iu  each  cell, 
pendulous  from  the  apex  of  the  septum.  Style  short,  with  a  bifid  stigma  at  the 
apex,  or  8ubcapitate.  Drupe  berried,  with  oily  flesh  and  an  osseous  kernel;  by 
abortion  ~-  and  often  1-sccded.  Seeds  inverted;  albumen  fleshy;  embryo  inverted, 
Straight,  with  foliaceous  cotyledons  (De  Cand.). 

Sp.  Char.  —  Leaves  oblong  or  lanceolate,  quite  entire,  mucronate,  above  smooth, 
beneath  leprous-hoary.  Racemes  axillary,  while  flowering  somewhat  erect,  when 
in  fruit  nodding.      Fruit  ellipsoidal  (De  Oandolle). 

A  longdived  tree  of  slow  growth.     Wood  hard;  used  for  cabinet-work.     Leaves'm 

1  Ait  in  dm.  viii.  II.  a  Homer,  Od.  v.  477. 

1  Dicrhncli,  Arzneun    <l    Hippokr.  p    T7. 

HUt.  Sat  hi>  xv  eap.  \—-.  had  lib.  xxiii.  cap.  3-1—37,  ed.  Valp. 
'  HUt.  Nat.  lib.  xv.  cap.  1,  ed.  Valp  «  Loudon,  Encycl.  Gardening. 
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Fig.  31G. 


pairs,  shortly  pctiolated,  green  above,  hoary 
beneath.    Flowers  small  and  white.    Druu 


Olea  Europcea. 
1.  Corolla.    2.  Calyx.     3.  Drupe. 


dark  bluish-green;  kernel  hard,  with  usually 
only  one  ovule.  The  whitish  character  of 
the  foliage  gives  a  dull  and  monotonous 
appearance  to  countries  where  the  olive  is 
extensively  cultivated,  as  Provence  and 
Languedoc.1 

Hab.—  Grows  spontaneously  in  the  East 
(Asia),  from  whence  it  has  migrated  into 
the  South  of  Europe,  the  Mediterranean 
Islands,  and  the  North  of  Africa,  where  it 
is  extensively  cultivated,  and,  by  the  dis- 
semination of  the  seeds,  now  grows  appa- 
rently wild. 

Var.   a.    Oleaster.     The  Wild  Olivt.— Bra 
more  or  less  induratedspinescent,  and  mi 
less  quadrangular.    Leaves  oblong  or  oval.   Fruit 
smaller. — Grows  wild  in  the  whole  of  the  olive 
region,  especially  in  rocky  plai 

Var.  B- sativa.     The  Cultivated  Olive.— Branches 
unarmed,  roundish,     Leaves  lanceolate,   Ra 
few-fruited. — Cultivated  in  the  whole  of  the  olive 
: — There   are   numerous  subvarietiea,  with 
the   fruit    ovate,  ellipsoidal,  or  almost    S] 
obtuse  at  the  apex,  submucronate  or  subincurvml 
at  the  apex,   violet,  blackish,  reddish,  or   even  white,  with  an  austere  taste,  or  rarely 
&c.  &c.     The  subvariety  longi/olia  is  cultivated   in  the  South   of  France,  arid  is  said    to  yield 
the  best  oil.     The  young  fruit  is  also  most  esteemed  when  pickled.     The  subvariety  latifolia  ii 
chiefly  cultivated  in  Spain.     Its  fruit  is  almost  twice  the  size  of  the  Provence  olive,  or  subvariety 
longi/olia,  but  of  a  strong  rank  flavour;  and  the  oil  is  too  strong  for  most  palates.2 

Description. — The  products  of  the  olive-tree  deserving  of  notice  are  the  re- 
siniform  exudation,  the  leaves,  and  the  fruit. 

1.  Resiniform  exudation  of  the  olive-tree  (resina  oleoe). — The  older  writers 
speak  of  the  exudation  from  olive-trees,  and  which  Dioscorides"  describes  as  the 
tears  of  the  jEthiopic  olive  (lacrymx  olese  sethiopicae).  In  modern  times,  it  lias 
been  improperly  termed  olive  gum  (gummi  oleee)  or  Leccn  gum.  Pelletier'  has  ana- 
lyzed it,  and  found  that  it  consists  of  a  peculiar  matter  (plivile),  brown  resin  soluble 
in  ether,  and  benzoic  acid.     It  was  formerly  employed  in  medicine. 

Olivile  is  white,  inodorous,  bitter,  crystallizable,  very  soluble  in  boiling  alcohol  and  in  the  al- 
kalies, but  very  slightly  so  in  water  and  ether.  The  crystals  consist  of  C^H'W^HO.  By  heat 
they  lose  2  HO. 

2.  Olive  leaves  (folia  olese). — The  leaves)of  the  olive-tree  have  been  analyzed  by 
Pallas,5  who  found  in  them  a  bitter  acid  principle,  a  black  resin,  a  peculiar  crystal- 
line febrifuge  substance,  gum,  chlorophylle,  tannin,  gallic  acid,  and  mineral  salts. 
They  have  been  employed  externally  as  astringents  and  antiseptics;  internally,  as 
tonics  in  intermittents.6 

3.  Fruit  of  the  olive-trees ;  Olives  (fructus  0U03 ;  oliva>). — The  preserved  X 
pickled  olives  (olivae  conditee),  so  admired  as  a  dessert,  are  the  green  unripe  fruit, 
deprived  of  part  of  their  bitterness  by  soaking  them  in  water,  and  then  preserved 
in  an  aromatized  solution  of  salt.  Several  varieties  are  met  with  in  commerce,  but 
the  most  common  are  the  small  French  or  Provence  olive  and  the  large  Spanish  ol- 
ive. Olives  a  la  picholine  have  been  soaked  in  a  solution  of  lime  and  wood 
Ripe  olives  are  remarkable  from  the  circumstance  of  their  sarcocarp  abounding  in  a 
bland  fixed  oil. 


1  Sharp,  Letters  from  Italy,  Lond.  1768. 

3  Lib.  i.  cap.  141. 

s  Journ.  de  Pharm.  xiii.  004. 

'  Puhamel,  Traite  des  Arbres,  t.  ii.  p.  57. 


a  Don's  Gardener's  Dictionary,  vol.  iv.  47. 
4  Ann.  de  Chim.  Phys.  iii.  105.  Ii.  196. 
Richard,  Slim.  d'Hist.  Xat.  t.  ii.  P-  21. 
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Fig.  317. 


Spanish  Olive  Oil  Mill. 


Expression  of  Olive  Oil. — The  process  of  procuring  olive  oil  is  somewhat 
modified  in  different  countries,  though  the  principle  is  the  same  in  all. 

In  Spain,  the  olives  are  pressed  by  coni- 
cal iron  rollers  elevated  above  the  stage  or 
floor,  round  which  they  move  on  two  little 
margins  to  prevent  the  kernel  being  in- 
jured, the  oil  from  which  is  said  to  have 
an  unpleasant  flavour.  Spanish  olive  oil, 
however,  is  inferior  to  other  kinds,  from 
the  circumstance  of  the  time  which  elapses 
u  the  gathering  and  the  grinding  of 
the  olives.  This  arises  from  the  number 
of  mills  not  being  in  proportion  to  the 
quantity  of  fruit  to  be  ground  ;  so  that  the 
olives  are  placed  in  heaps  to  wait  their 
turn,  and  in  consequence  often  undergo 
decomposition.1 

In  France,  the  finest  oil  is  procured  by  bruising  the  fruit  in  the  mill,  immediately 
they  are  gathered,  and  then  .submitting  the  paste  to  pressure.  The  first  product 
has  a  greenish  tint,  and  is  termed  virgin  oil  (plewpn  olivarum  virgineum  ;  huile 
bierge).  The  cake  or  marc  is  removed  from  the  press,  broken  up  with  the  hand, 
moistened  with  boiling  water,  and  re-pressed.  The  products  are  water  and  oil  of  a 
tecond  quality;  these  separate  by  standing.  The  cake,  which  is  left,  is  termed 
grignon,  and  is  employed  by  some  as  fuel;  others,  however,  ferment  it,  and,  by  the 
aid  of  boiling  water,  obtain  a  very  inferior  oil,  called  yortjon,  which  is  employed 
either  for  soap-making  or  burning  in  lamps.2 

With  the  view  of  increasing  the  quantity  of  oil,  some  persons  allow  the  olives  to 
undergo  incipient  fermentation,  which  breaks  down  the  parenchyma  of  the  fruit  be- 
fore they  are  pressed  ;  but  the  quality  of  the  oil  is  thereby  injured.  Guibourt3  tells 
us  that  it  is  a  yellow,  but  a  mild  and  agreeable  oil,  and  is  much  used  for  the  table. 

The  machinery  employed  by  the  Neapolitan  peasants  in  the  preparation  of  the 
Gallipoli  oil  is  of  the  rudest  kind.  The  olives  are  allowed  to  drop  in  their  maturity 
from  the  tree  on  the  ground,  where  they  are  picked  up  chiefly  by  women  and  child- 
ren, and  carried  to  the  mill.  The  oil,  when  expressed,  is  sent,  in  sheep  or  goat 
skins,  carried  on  mules,  to  Gallipoli,  where  it  is  allowed  to  clarify  in  cisterns  cut  in 
the  rock  on  which  the  town  is  built.  From  these  it  is  conveyed,  in  uteri  or  skins, 
to  basins  near  the  sea-shore  ;  and  from  these  basins  the  oil  casks  are  filled.'1 

According  to  Sieuve,8  100  lbs.  of  olives  yield  about  32  lbs.  of  oil;  21  of  which 
come  from  the  pericarp,  4  from  the  seed,  and  7  from  the  woody  matter  of  the  nut 
(}>>/'■<  ihi).     Thai  obtained  from  the  pericarp  is  of  the  finest  quality. 

Recently-drawn  olive-oil  deposits,  by  standing,  a  white  fibrous  matter,  which  the 
ancients  employed  in  medicine  under  the  name  of  am  urea. G 

Properties  ok  Olive  Oil. — Olive  oil  (oleum  olivse  seu  olivarum;  sv>rt  otf)is 
an  unctuous  fluid  of  a  pale  yellow  or  greenish-yellow  colour.  When  of  good  quality 
it  has  scarcely  any  smell.  Its  taste  is  bland  and  mild.  Its  sp.  gr.  is  probably  not 
Uniform  ;  and  hence  the  discrepancies  in  the  experimental  results  of  different  che- 
mists. Saussure  makes  it  Q.9192  at  53°. G  F  ,  and  0.9109  at  77°  F.  ;  Ileidenrich 
says  it  is  0.9176  at  59°  P.  In  cold  weather  it  deposits  white  fatty  globules  (a 
combination  of  elaine  and  margarine).  At  about  the  freezing  point  of  water  it  con- 
geals. It  is  soluble  in  about  1]  times  its  weight  of  ether;  but  is  very  slightly 
soluble  only  in  alcohol.  By  admixture  with  castor  oil,  its  solubility  in  rectified 
spirit  is  augmented  (see  ante,  p.  376).     Pure  olive  oil  has  less  tendency  to  become 

1  lull..,,,  Travtli  through  Spain,  p.  343,  17s0 ;  Jacob,  Travels  in  Spain,  p.  149,  1811. 
•  Duhamel,  TraiU  (Ui  Ari.r,.-.  Fruit,  t.  ti.  pp.  71— -2.  *  Hii-i  des  Drog.  t.  ii   p  339 

'  M'ulh  »  DeCandolle,  1'hys.  Tig.  p  299 

1  Pliny,  Hut.  Nat.  lib.  xr.  cap.  iii.  ed.  Valp 
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rancid  by  exposure  to  the  air  than  most  other  fixed  oils ;  hut  the  second  qualities 
readily  acquire  rancidity.  This  seems  to  depend  on  the  presence  of  some  foreign 
matter.  Olive  oil  is  not  a  drying  oil,  and,  being  less  apt  than  many  oils  to  increase 
in  consistence  by  exposure  to  air,  is  preferred  for  greasing  delicate  machinery  ami 
especially  watch  and  clock-work.  To  prepare  it  for  the  latter  application,  the  oil  is 
cooled,  and  the  more  liquid  portion  poured  off  from  the  fatty  deposit.  A  piece  of 
sheet  lead,  or  some  shot  are  then  immersed  in  it,  and  it  is  exposed  in  a  corked 
phial  to  the  action  of  sunshine.  A  white  matter  gradually  separates,  after  which 
the  oil  becomes  clear  and  colourless,  and  is  fit  for  use  (Brande). 

Varieties. — Provence  oil  (oleuni  provinciate),  the  produce  of  Aix,  is  the  most 
esteemed.  Florence  oil  is  a  very  fine  kind  of  olive  oil,  imported  from  Leghorn  in 
flasks  surrounded  by  a  kind  of  network  formed  by  the  leaves  of  a  mouocotylcilu. 
nous  plant,  and  packed  in  half-chests;  it  is  used  at  the  table,  under  the  name  of 
salad  oil.  Lucca  oil  is  imported  in  jars  holding  nineteen  gallons  each.  Genoa  oil 
is  another  fine  kind.  Gallipoli  oil  forms  the  largest  portion1  of  the  olive  oil  brought 
to  England;  it  is  imported  in  casks.  Apulia  and  Calabria  are  the  provin 
Naples  most  celebrated  for  its  production  ;  the  Apulian  is  the  best.  Sicily  oil  is 
of  inferior  quality;  it  is  principally  produced  at  Milazzo.  Spanish  oil  is  the  worst. 
The  foot  deposited  by  olive  oil  is  used  for  oiling  machinery,  under  the  name  of 
droppings  of  sweet  oil. 

Adulteration. — Olive  oil  is  liable  to  adulteration  with  some  of  the  cheaper 
fixed  oils,  as  with  poppy  oil,  lard  oil,1  &c.  Various  tests  have  been  proposed  for 
the  detection  of  the  fraud,  but  none  of  them  are  very  accurate  or  to  be  absolutely 
relied  on,  partly,  perhaps,  because  olive  oil  itself  is  not  uniform  in  its  qualities. 

The  following  are  some  of  the  proposed  tests:  1st.  Expose  a  few  drops  of  the  oil,  in  a  porce- 
lain vessel,  to  the  heat  of  a  lamp  for  a  few  seconds,  and  examine  the  odour  of  the  vapour; 
the  presence  of  foreign  oils  may  be  detected  by  their  peculiar  smell.2  2dly.  The  sp.  gr.  of  the 
oil  may  be  determined  by  Gobley*s  elaiometer,  whose  zero  is  the  point  at  which  the  instrument 
floats  in  poppy  oil,  and  its  50°  the  point  at  which  it  floats  in  olive  oil.3  3dly.  If  we 
pure  olive  oil  in  a  phial  half  filled  with  it,  the  surface  of  the  oil  soon  becomes  smooth  by 
whereas,  when  poppy  oil  is  present,  a  number  of  air-bubbles  (or  beads,  as  they  are  termed)  re- 
main. 4thly.  Olive  oil  is  completely  solidified  when  cooled  by  ice  ;  poppy  oil,  however,  re- 
mains in  part  liquid.  Even  two  parts  of  olive  oil  to  one  of  poppy  oil  will  not  completely 
congeal.4  5thly.  Olive  oil,  according  to  Rousseau,5  conducts  electricity  675  times  worse  than 
other  vegetable  oils.  The  addition  of  two  drops  of  poppy  or  beech-nut  oil  to  154J  grains  ol 
olive  oil  is  sufficient  to  quadruple  the  conducting  power  of  the  latter.  To  ascertain  the  con- 
ducting power  of  oil,  Rousseau  used  the  electrical  dia^ometer  (from  hayao,  to  conduct ;  and  /uiTfja, 
to  measure).  It  consists  of  one  of  Zamboni's  dry  piles  and  a  feebly-magnetized  needle,  mov- 
ing freely  on  a  pivot.  The  electricity  developed  by  the  pile  produces  a  deviation  in  the  direc- 
tion of  the  needle;  but  when  any  substance  is  interposed  between  the  needle  and  the  pile,  the 
deviation  is  less  in  proportion  to  the  bad  conducting  power  of  the  interposed  substance.  6ihly. 
If  recently-made  nitrate  of  mercury  (prepared  by  dissolving  6  parts  of  mercury  in  7.5  parts  of 
nitric  acid,  sp.  gr.  1.36)  be  mixed  with  twelve  times  its  weight  of  pure  olive  oil,  and  the  mix- 
ture strongly  agitated,  the  whole  mass  becomes  solid  in  the  course  of  a  few  hours;  this,  how- 
ever, does  not  occur  with  adulterated  oil.  We  judge  of  the  presence  and  quantity  of  foreign 
oils  by  the  degree  and  quickness  of  solidification  of  the  suspected  olive  oil. 

"When  carefully  mixed  with  a  twelfth  of  its  volume  of  solution  of  nitrate  of  mercury  pre- 
pared as  for  the  Unguentum  Citrinum  (see  vol.  i.  p.  SI 9),  it  becomes  in  three  or  four  hours  like 
a  firm  fat,  without  any  separation  of  liquid  oil." — Ph.  Ed. 

Composition. — In  1808,  Gay-Lussac  and  Thenard0  examined  the  ultimate 
composition  of  this  oil.  In  1815,  Braconnet7  ascertained  the  proximate  constitu- 
ents of  it;  and  subsequently  Saussure8  examined  the  ultimate  composition  of  these 
constituents. 

1  Pharmaceutical  Journal,  vol.  x.  p.  13-2,  1850. 

a  Heklenreich,  Chemical  Gazette,  vol.  i.  p.  382,  1843.  .  iKI 

2  Journal  de  Pharm.  et  de  Chim.  3me  ser.  t.  iv.  p.  285,  1813;  Pharmaceutical  Journal,  vol.  iv.  p.  «w, 
1845. 

4  Guibourt.  Hist,  des  Drog.  t.  ii.  p.  003.  *  Journ.  de  Pharm.  t.  ix.  poe/. 

6  Rech.  Phys.  Chim.  ii.  330.  '  Ann.  de  Chim.  xcm.  210. 

8  Ann.  de  Chim.  et  Phys.  t.  xiii.  p.  349. 
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Proximate  Analysis. 
B  raronnol's. 

Elaine  (oleine) 72 

Margarine 28 


Olive  oil 100 


Ultimate  Analyses. 
Gay-Lussat  and  Thinard's.       ■  Saussure's. 

Carbon 77.213    ....      70.0:11 

Hydrogen 13.3(H)     ....      11.545 

!).4'J7     ....       12.068 

Nitrogen 0.000    .  .  .  .        0.353 


....  82.170 

....  11.232 

....  6.302 

....  0.296 

Olive  oil 100.000    Elaine  100.000  |  Margarine  100.000 

1.  I.LAiNK  or  Oleine. — Braconnot  obtained  it  by  exposing  olive  oil  to  a  temperature  of  about 
21°  F.,  in  order  to  cause  the  congelation  of  the  margarine.  The  elaine  was  a  greenish  yellow 
liquid;   ;it  11°  F.  it  deposited  a  little  margarine. 

2.  Mahoauine. — The  solid  matter  of  olive  and  other  vegetable  oils,  obtained  as  above,  is 
usually  denominated  slearine,  but  Lecanu1  has  pointed  out  several  characters  by  which  it  is 
distinguished  from  that  principle;  thus,  it  is  more  fusible,  and  is  much  more  soluble  in  cold  ether. 
In  HMJ-t  other  respects  it  agrees  with  stearine. 

Physiological  Effects.  a.  On  Ver/etahles.— Olive  oil,  as  well  as  other  fixed 
oils,  acts  injuriously  on  the  roots  of  plants,  by  obstructing  their  pores  aud  meatus, 
and  preventing  the  passage  of  water.3 

|3.  On  A  in' in  nix. — Injected  into  the  veins,  the  fixed  oils  prove  injurious  by  their 
mechanical  operation.  They  obstruct  the  circulation  in  the  capillary  vessels,  and 
in  this  way  cause  death.  Both  Courten  and  Ilertwich3  have  destroyed  dogs  by  in- 
jecting half  an  ounce  of  olive  oil  into  the  veins. 

y.  On  Man. — The  fixed  oils  are  extremely  nutritious,  but  they  are  difficult  of 
digestion,  and  hence  are  apt  to  disagree  with  dyspeptics.  Some  writers  (as  Dr. 
Dunglison4)  are  of  opinion  that,  taken  as  a  condiment,  with  salad,  oil  promotes  the 
digestibility  of  the  latter;  but  this  notion  is  probably  unfounded;  for  salad  is  not 
usually  obnoxious  to  the  digestive  organs,  whereas,  oil  frequently  is  so.  Swallowed 
in  large  doses,  olive  oil  acts  as  a  laxative,  in  general,  without  occasioning  pain. 
^  Uses. — In  England,  the  dietetical  uses  of  olive  oil  are  very  limited,  being  prin- 
cipally confined  to  its  mixture  with  salads.  In  Spain,  and  some  other  countries,  it 
is  frequently  employed  as  a  substitute  for  butter.  Dyspeptics  should  carefully 
avoid  its  use. 

Medicinally  it  is  not  often  administered  by  the  mouth.  As  a  mild  laxative  it 
may  be  used  in  irritation,  inflammation,  or  spasm  of  the  alimentary  canal,  or  of  the 
urino-genital  organs.  As  an  emollient  and  demulcent  it  is  used  to  involve  acrid  and 
corrosive  substances,  and  sheathe  the  stomach  from  their  action ;  and  taken  in  the 
form  of  emulsion  (made  with  gum,  albumen,  or  alkali)  it  is  used  to  allay  trouble- 
some and  spasmodic  cough  in  pulmonary  and  bronchial  irritation,  &c. ;  but  in  such 
pases  almond  oil  is  generally  preferred. 

As  an  antidote,  it  has  been  used  in  mineral,  animal,  and  vegetable  poisoning; 
but  its  operation  appears  to  be  entirely  mechanical  (see  Mechanical  Antidotes,  p. 
198.)  It  envelops  the  poison,  sheaths  the  living  surface,  and  mechanically  obstructs 
Absorption.  At  one  time  it  was  supposed  to  possess  antidotal  properties  for  arseni- 
cal poisons  ;  and  Dr.  Paris1  tells  us,  that  the  antidote  on  which  the  men  employed 
in  the  copper-smelting  works  and  tin-burning  houses  in  Cornwall,  rely  with  confi- 
dence, "  whenever  they  are  infested  with  more  than  an  ordinary  portion  of  arsenical 
vapour,  is  sweet  oil ;  and  an  annual  sum  is  allowed  by  the  proprietors,  in  order 
that  it  may  be  constantly  supplied."  Oil  was  formerly  recommended  as  an  anti- 
dote for  cantharides ;  but  the  discovery  of  the  solubility  of  cantharidin  in  oil  has 
led  to  the  suspicion,  that,  instead  of  alleviating,  it  might  increase  the  patient's  dan- 
ger. There  is  no  just  ground  for  supposing  that  oil,  applied  externally,  or  taken 
internally,  has  any  particular  influence  in  counteracting  the  operation  or  relieving 
the  effects  of  the  poison  of  venomous  serpents,  notwithstanding  the  high  encomiums 
that  have  been  passed  on  it.     As  an  anthelmintic,  olive  oil  is  occasionally  used. 

Olive  oil  is  a  frequent  constituent  of  laxative  enemata,  especially  in  dysentery, 
or  irritation  of  the  bowels  or  of  the  neighbouring  viscera. 


'   "'"I   lv    -HI  a  De  Candollc.  Phys.  Yig   n    1347 

'  Wilmirr.  It'irfc.  d.  Arzneim.  u.  Gifte.  Bd.  iv.  S.  9.  *  Elem.  of  Hvsiitu    n   269 

•  P harmacol.  Gth  edit.  vol.  i.  p.  97.  J       "         ;  '  " 
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Externally,  it  is  used  in  the  form  of  liniment  (as  the  linimentum  ammonias  ami 
linimentum  ammonise  sesquicarbonatis ;  Bee  vol.  i.  pp.  4:!:]  and  442).  Smeared 
over  the  body,  it  has  been  recommended  by  Berchtold  and  others1  as  a  safeguard 
against  the  plague.     It  can  be  beneficial  only  by  mechanically  impeding  absorption. 

It  may  be  employed  also  to  relax  the  skin  and  sheathe  irritable  surfaces.  Fifo, 
tions  of  olive  oil  have  been  employed  in  ascites  and  anasarca. 

In  pharmacy,  olive  oil  has  been  employed  in  the  preparation  of  liniments,  oint- 
ments, cerates,  and  plasters.     It  serves  for  making  both  a  hard  and  a  soft  soai 
in  medicine  (see  ante,  pp.  550 — 551);  and  is  one  source  of  glycerine.     In  surgery 
it  is  used  for  besmearing  surgical  instruments,  as  bougies,  &o. 

Administration. — The  dose  of  olive  oil  as  a  laxative  is  from  f^j  to  f,5ij. 

202.  FRAXINUS  ROTUNDIFOLIA,  Linn.;  et  F.  ORNUS,  Lam. 

Sex.  Syst.  Diandria,  Monogynia. 
(Succus  ex  inciso  cortice  fusus,  dere  induratus,  L. — Sweet  concrete  exudation,  probably  from 
species  of  Fraxinus  and  Ornus,  E. — An  exudation  from  Fr.  Ornus  and  other  species,  constitutes 
the  manna  of  commerce,  D.) 

History. — Although  these  two  species  of  manna  ash  must  have  been  known  to 
the  ancients,  yet  no  notice  is  taken  of  the  manna  which  they  yield.  It  is  difficult, 
however,  to  believe  that  they  were  unacquainted  with  it.  The  earliest  writer  who 
distinctly  mentions  it  is  Johannes  Actuarius.3 

It  has  been  presumed  that,  under  the  names  of  honey-dew  (8pon6nt\i,  mel  rosd- 
dxim),  honey-air  or  aerial  honey  (oUp6iif7u  mel  aerium),  and  homy-oil  (Ixawpiu, 
elaeomeli),  the  ancients  included  our  manna. 

The  nature  of  the  substance  which,  in  our  translation  of  the  Old  Testament, '  is 
called  manna  [man,  literally  what  is  it?)  is  quite  unknown.  By  some  it  has  been 
thought  to  be  the  manna  of  the  Tamarisk  {Tamarix  mannifera),  by  others,  the 
manna  of  the  Camel's  Thorn  (Alhagi  maurorum).  But  neither  these  nor  any 
other  known  sorts  of  manna  explain  the  manna  of  Scripture,  "  by  which  abundance 
is  stated  to  have  been  produced  for  millions,  where  hundreds  cannot  now  be  sub- 
sisted."4 

Botany.  Gen.  Char. — Flowers  polygamous  or  dioecious.  Calyx  4-cleft  or 
none.  Petals  either  none  or  4,  usually  in  pairs,  cohering  at  the  base,  oblong  or 
linear.  Stamens  2.  Stigma  bifid.  Fruit  (samara)  2-celled,  compressed,  winged 
at  the  apex,  with  2  ovules  in  each  cell,  or  by  abortion  1-seeded.  Seeds  pendulous, 
compressed;  albumen  fleshy,  thin;  embryo  longitudinal;  cotyledons  elliptical; 
radicle  linear,  superior  (De  Cand.). 

Species.  1.  Fr.  Ornus,  Linn.  ;  Ornus  Europaea,  Persoon  ;  Mt%la,  Dioscoridcs, 
lib.  i.  cap.  108 ;  European  Flowering  or  Manna.  Ash. — Leaflets  3 — 4  pairs,  sub- 
petiolate,  lanceolate,  attenuated  at  both  extremities,  serrated  at  the  apex,  entire  at 
the  base,  bearded  beneath  near  the  nerve.  Buds  velvety.  Panicles  crowded, 
shorter  than  the  leaf.  Fruits  narrow,  linear-lanceolate,  obtuse,  attenuated  at  both 
extremities  (De  Cand.). 

A  small  tree  (20 — 25  feet  high).  Leaves  opposite,  large,  pinnate.  Leaflets  large. 
Panicles  large  and  many-flowered.  Flowers  small  and  polygamous.  Corolla  yel- 
lowish or  greenish  white.     Fruit  flat,  wedge-shaped,  smooth,  winged. 

South  of  Europe,  in  mountainous  situations;  especially  Calabria  and  Sicily. 
De  Candolle  says  that  it  rarely  produces  manna  in  Calabria. 

2.  F.  rotunpifolia,  Lamarck;    Ornus  rotundifdia,  Persoon;  Mrtt'a  i4^1  X(U 
evfitjxris,   Theophrastus,  Hist.  PI.  lib.  iii.  cap.   11;  Round-leaved,  Flowering,  01 
Manna  Ash. — Leaflets,  2 — 4  pairs,  smooth,  ovate  or  roundish,  obtusely  - 
subsessile,   minutely  reticulate.      Petioles  channelled.      Buds  brown  externally, 

1  H u f eland'' $  Journal,  Bd.  vi.  S.  437  ;  and  Bd.  xii.  St.  iii.  S.  1-33.  •  - 

2  Friend's  Hist,  of  Physick.  i.  271.  3  Exoi.  xvi.  14,  15,  31,  and  a3;  JUmi.  xi.  <• 
4  Kilto's  Cyclop,  of  Bibl.  Littrature,  vol.  ii.  p.  293. 
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Fig.  318. 


somewhat  velvety  (De  Cand.). — A  small  tree  (16  to  20  feet  high).     By  some  bota- 
nists considered  to  be  a  variety  of  the  preceding  species.     Grows  in  Calabria  and 

the  East.     De  Candolle  says  that  from  this  tree  manna  is  chiefly  obtained. 

Extraction  of  Manna. — Manna  is  obtained  both  in  Calabria1  and  Sicily  by 

incision   into  the  stem  of  the  trees.     The  mode  of  obtaining  Sicilian   manna  has 

been  described  by  Houel,3  and  more  recently  by  Stettner,3  who  made  his  observa- 
tions during  the  summer  of  1847.    In 

the  manna  districts  of  Capace,  Cinesi, 

and   Fabarctto,   in   Sicily,  where  the 

best  manna  is  obtained,  the  Fra.n'nus 

Ornus  is  cultivated  in  separate  square 

plantations.     The  trees  are  not  tapped 

till  they  cease  to  produce  more  leaves, 

which  happens  about  July  or  August. 

Cross  or  transverse  incisions,  about  two 

inches  long,  are  made  in  the  stem  by 

means  of  a  hooked  or  curved  knife, 

beginning  at  the  lower  part,  near  the 

soil,  and  are  repeated  daily  in  warm 

weather,  extending  them  perpendicu- 
larly upwards,  so  as  to  leave  the  stems 

uninjured  on  one  side,  which  is  cut 

next  year.     In  the  lowermost  sections, 

small  leaves  of  the  ash  are  inserted  to 

conduct  the   juice    into  a  receptacle 

formed  by  a  leaf  of  Opuntia.     In  this 

way  is  obtained  manna  in  sorts  (called 

Capace  or  Gerace  manna).    The  flake 

manna,  preferred  by  the  English,  is 

obtained  during  the  height  of  the  sea- 
son, when  the  juice  flows  vigorously 

(Ilnucl).      It   is   procured    from    the 

upper  incisions  ;  the  juice  there  being 

less  fatty  than  that  in  the  lower  part, 

and,  consequently,  it  more  easily  dries 

in  tubes  and  flat  pieces  (Stettner).    The 

masses  left  adhering  to  the  stems  after 

the  removal  of  the  inserted  leaves  are 

scraped  off,  and  constitute  the  cannnlated  manna  in  fragments.     Although  all  three 

kinds  of  manna  are  got  from  the  same  stem,  yet  the  younger  stems  yield  more  of 

the  oannulated  sort,  and  the  older  ones  more  of  the  fatty  kind.     Dry  and  warm 
weather  are  necessary  for  a  good  harvest. 
Description.*— Several  kinds  of  {manna)  are  described  by  pharmacologists. 
1.  The  finest  of  English  commerce  is  called  flake  manna  {manna  cannulata  vel 

M.  cam //a/a).  It  is  imported  in  deal  boxes,  having  partitions,  and  frequently 
lined  with  tin-plate.  It  consists  of  pieces  of  from  one  to  six  inches  long,  one  or 
two  inches  wide,  and  from  half  an  inch  to  an  inch  thick.  Their  form  is  irregular 
but  more  or  less  stalactitic  ;  most  of  the  pieces  being  flattened  or  slightly  hollowed 
out  on  one  side  (where  they  adhered  to  the  tree  or  substance  on  which  they  con- 
creted >,  and  on  this  side  they  arc  frequently  soiled.  Their  colour  is  white,  or  yel- 
lowish-white ;  they  are  light,  porous,  and  friable ;  the  fractured  surface  presents  a 
number  of  very  small  capillary  crystals.  The  odour  is  somewhat  like  that  of  honey 
and  is  to  me  rather  unpleasant;  the  taste  is  sweet,  but  afterwards  rather  acrid.      ' 


Extraction  of  Manna. 

a.  Stem  of  the  tree.  I     c.  Incision. 

b.  Leaf  of  the  Ornus.       |    <i.  Leaf  of  the  Indian  fig, 

e.  Hooked  knife. 
In  the  ri<rht  hand  of  each  of  the  collectors  is  a  box 
to  contain  the  manna,  which  is  afterwards  transferred 
to  a  basket. 


mil...  Pkxl.  Trant.  vol.  bt.  p.  233.  »  Toy.  Pittoresg.  de  Sici/e,  fee.  t.  i.  pp   ffl-J   TW 

l  Journ    oj  Botany,  vol.  i.  p.  121,  1S49 ;  and  Pliarm.  Journal,  vol.  is.  p  2s3   ltl'J 

vol.  ii. — 36 
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2.  Under  the  name  of  Sicilian  Tvlfa  manna  I  have  received  an  inferior  kind 
corresponding  to  the  manna  in  sorts  (manna  in  sortis)  of  some  pharmacol 
From  its  name  I  presume  it  is  brought  from  Sicily,  and  that  it  corresponds  in 
quality  to  Tolfa  manna,  produced  near  Civita-Vecchia,  and  which  Ywl  stales  is  bul 
little  valued.  The  Sicilian  Tolfa  manna  occurs  in  small  pieces,  which  seldom 
exceed  an  inch  in  length;  some  of  these  present  the  same  appearances,  with  reaped 
to  consistence,  colour,  friability,  and  crystalline  appearance,  as  the  Hake  manna  ; 
others,  however,  are  soft,  viscid,  brownish,  and  uncrystallized,  like  those  of  the 
next  variety. 

3.  The  commonest  kind  of  English  commerce  is  called  Sicilian  manna  [mama 
siciliana).     It  appears  to  me  to  be  the  common  or  fatty  manna  (manna  pii 

of  some  writers.  It  consists  of  small,  soft,  viscid  fragments,  of  a  dirty  yellowish- 
brown  colour,  intermixed  with  some  few  dark-coloured  small  pieces  of  the  flake 
variety.     It  contains  many  impurities  intermixed. 

A  sort  of  manna,  called  manna  foliata,  or  manna  de  fronde,  is  produced  on  the  leaves  of  thf 
manna  ash,  by  the  punctures  of  a  small  hemipterous  insect2  (Cicada  Oroi,  Linn. ;  Tttl 
Orni,  Fabric). 

The  term  manna  is  also  applied  to  several  other  saccharine  substances  obtained  from  plants, 
but  which  are  entirely  different  from  the  manna  of  the  shops.  The  following  are  some  of 
them:  1st,  Manna  of  Briancon  (manna  briganlina)  or  manna  of  the  larrh  (mama 
[see  ante,  p.  28G]  ;  2dly,  Persian  manna  (manna  persica)  or  manna  of  the  Camels  thorn  (manna 
alhagi)  [see  ante,  p.  560];  3dly,  Tamarisk  manna  (manna  tamariscina),  Buppoeed  by  some  to 
be  the  manna  alluded  to  by  Moses,  and  hence  termed  manna  mosaica  vel  m.  juJaorum  [see 
ante,  p.  560];  and  4thly,  Oak  manna  (manna  quercea)  [see  ante,  p.  317]. 

Adulteration. — In  1842,  more  than  a  ton  of  a  fictitious  manna  was  offered  for 
sale  in  Paris.  It  appears  to  have  been  potato  sugar.  It  was  distinguished  from 
genuine  manna  by  its  general  appearance ;  its  granular  fracture ;  its  taste,  which 
was  that  of  caramelized  sugar,  followed  by  a  slight  bitterness ;  its  non-iuflaimiiu- 
bility  in  the  candle,  its  more  marked  fermentation  when  its  aqueous  solution  was 
mixed  with  yeast,  and  the  residual  liquor  not  yielding  mannite;  its  containing  sul- 
phate of  lime ;  and  its  property  of  circular  polarization3  (see  ante,  p.  150). 

Commerce. — Manna  is  imported  into  this  country  principally  from  Palermo  and 
Messina.  It  is  also  occasionally  brought  from  other  ports  of  Sicily;  viz.  Licata, 
Girgenti, 'Catania,  Terra  Nova,  and  Marsala.  Farthermore,  Naples,  Leghorn, 
Trieste,  Genoa,  and  Marseilles,  are  other  places  of  shipment  of  it. 

Composition. — Manna  was  analyzed  in  1809  by  Bucholz,4  and  in  1845  by 
Leuchtweiss.5 


Leuchtweiss's  Analyses. 


M.  cartel 

in 

M.  canelata. 
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M.  calnbr 

Mannite 42  6     .  . 

.  .    37. G 
10  3 

.  .    32.0 

Sugar 9.1     .  . 
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.  .    15.0 
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Bucholz's  Analysis. 

Manna 
canelata. 

Mannite C0.0 

Fermentable  but  uncrystal- 
lizable  sugar  with  colour- 
ing matter  (purgative  bit- 
ter matter?)   5.5 

Sweetish  gum 1.5 

Gummy  extractive 0.8 

Fibro-glutinous  matter  ...      0.2 
Water  and  loss    30.0 

98.0 

1.  Maitxite  (Mannitum)  ;  Manna  Sugar ;  Grenadin.  Formula  C6H304,2HO.  Eq.  Wt.  Ob- 
it is  a  constituent  of  manna.  It  may  also  be  obtained  by  exciting  the  viscous  fermentation  in  a 
solution  of  ordinary  sugar.  It  may  be  procured  from  beet-root  (see  ante.  p.  436),  dandelion- 
root,6  sea-weeds   (see  ante,  p.   50),  &c. — It   is  most  readily  and  economically  obtained  from 

1  Cours  cVHist.  Nat.  ii.  366. 

2  De  Candolle,  Physiol.  Viget.  t.  i.  p.  238:  Brandt  u.  Ratzeburg,  Med.  Zoologie,  Bd.  n.  p.  211. 

3  Journ.  de  Pharm.  et.  Chim.  3me  ser.  t.  l.  pp.  56  and  154,  1812 ;  and  Pharmaceutical  Journal,  vol. 
p.  222,  1843. 

4  Taschenbuch  fur  Scheidekunst,  1809;  and  Berlin.  Jahrbuchfur  d.  Pharm.  p.  lxi.  1309. 

*  Annal.  der  Chemie  u.  Pharm.  Bd.  liii.  S.  124,  1845. 

*  Messrs.  T.  and  H.  Smith,  Pharmaceutical  Journal,  vol.  v.  iii.  p.  480,  1S49. 
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manna  by  Ruspini's  process:1  Common  manna  is  first  prepared  by  melting  it  over  tlie  fire  in 
distilled  or  ram  water,  in  which  the  white  of  egg  has  been  previously  beaten;  boil  and  strain 
lntion  through  a  linen  cloth  ;  the  strained  liquor  solidifies  on  cooling.  Submit  the  pre- 
pared manna  to  strong  pressure,  thru  mix  it  with  its  own  weight  of  cold  water,  and  again 
press  it.  Dissolve  the  pressed  cake  in  boiling  water,  add  animal  charcoal,  and  then  filter  and 
evaporate  the  solution,  which  is  then  to  be  set  aside  to  crystallize. — Mannite  is  a  white,  crystal- 
hue,  odi  Stance,  which  has  a  sweet  agreeable  taste.  It  is  soluble  in  5  parts  of  cold 
water,  and  in  a  smaller  proportion  of  boiling  water;  it  is  readily  soluble  in  boiling  alcohol,  but 
less  so  in  cold  alcohol.  It  is  essentially  distinguished  from  sugars  strictly  so-called  (see  ante,  p. 
149)  by  two  characters:  1st,  its  solution  does  not  undergo  the  vinous  fermentation  when  in 
contact  with  yeast  (see  ante,  pp.  &G  and  149)  ;  2dly,  its  solution  does  not  possess  the  pro- 
perty of  rotatory  polarization  (see  ante,  pp.  150  and  293). — Mannite  has  recently  been  im- 
ported from  Italy  in  the  form  of  beautiful  white  crystalline  conical  masses,  which  are  totally 
devoid  of  any  disagreeable  flavour.2     It  is  intended  to  be  a  substitute  for  common  manna. 

2.  Rbsiv. —  Manna  contains  a  resin  which  has  a  disagreeable  odour,  and  a  nauseous,  irritat- 
ing, unpleasant  flavour.  The  quantity  of  it,  however,  is  very  inconsiderable.  Is  this  the  pur- 
gative principle  of  manna?  It  is  usually  accompanied  by  an  acid,  whose  solution,  by  evapora- 
tion, is  gradually  converted  into  resin. 

Physiological  Effects,  a.  On  animals  generally. — In  moderate  doses  manna 
is  nutritive,  and  is  greedily  devoured  by  some  animals.  Thus,  Swinburn3  tells  us 
that  vipers  and  martens  are  very  fond  of  it.  In  large  doses  it  acts  as  a  mild  laxa- 
tive. The  dose  for  carnivorous  animals  is  about  two  ounces  dissolved  in  broth  or 
milk.4     It  is  rarely  given  to  horses,  on  account  of  the  large  dose  required. 

j3.  On  Man. — It  has  an  analogous  operation  on  man;  that  is,  in  small  doses  it 
is  nutritive,  and  in  large  ones  mildly  laxative.  It  acts  on  the  bowels  without  ex- 
citing vascular  irritation,  and  is,  therefore,  admissible  in  inflammatory  cases.  It  is 
apt,  however,  to  produce  flatulence  and  griping.  The  fresher  and  less  changed  the 
manna,  the  feebler  are  said  to  be  its  laxative  powers;  and  hence  the  Calabrians  are 
enabled  to  use  it  frequently  as  an  article  of  food.  When  by  keeping  and  partial 
decomposition  it  has  acquired  an  increase  of  laxative  powers,  it  is  less  easily 
digested,  and  is  more  apt  to  excite  flatulence.  Hence,  also,  we  are  told,  the  com- 
moner kinds  of  manna  are  more  laxative  and  more  apt  to  disagree  with  the  stomach 
than  the  finer  varieties.  The  older  writers  imagined  that  manna  promoted  the 
secretion  of  bile.  Manna  approaches  tamarinds  as  a  laxative,  but  it  is  more  nutri- 
tive and  less  refrigerant,  in  consequence  of  possessing  more  mucilaginous  and 
saccharine  matter,  and  less  free  vegetable  acids. 

IB. — It  is  employed  as  a  laxative,  partly  on  account  of  the  mildness  of  its 
operation,  partly  for  its  sweet  flavour,  in  delicate  persons,  as  females  and  children. 
Dr  Burns5  recommends  it  for  new-born  infants,  if  the  meconium  do  not  come  away 
freely.  On  account  of  its  sweetness  it  is  frequently  added  to  flavour  purgative 
draughts,  and  is  used  as  a  common  laxative  for  children,  who  readily  eat  it. 

Administration. — It  may  be  taken  in  substance  or  dissolved  in  warm  milk 
or  water. — The  dose,  for  au  adult,  is  from  sj  to  3  i j  ;  for  children,  from  5j 
to  5iij. 

Qbdeb  XLIX.  STYRACACEiE^/^.Z)  C— STORAXWORTS. 

('11  mi  tc  1  -mis.—  Calyx  f>-  and  very  rarely  4-lobed  ;  the  lobes  quincuncial  in  sestivation.  Corolla 
5-  very  rarely  lor  8— 7-lobed,  consisting  of  S  or  4— 7  petals  usually  but  slightly  connate  at 
the  base,  campanulate  or  subrotate,  sometimes  an  inner  whorl  of  petals  concrete  to  the  tube  of 
the  outer  and  alternating  with  the  lobes.  Stamens  adnate  to  the  base  of  the  corolla,  free  or  con- 
nate by  the  filaments,  in  1  or  many  rows;  either  8—10,  alternate  and  opposite  to'the  lobes  of 
the  corolla,  or  indefinite,  free,  pentadelpbous  or  monodelphous,  adelphous  or  longer  stamina 
alternating  with  the  lobes  of  the  corolla  j  anthers  2-celled,  dehiscing  laterally  or  inwardly,  shorter 
than  the  filament  ;  pollen  broadly  elliptical,  smooth.  Nectary  0.  Ovary  inferior  or  semi-inferior 
rarely  free,  6— -.'-celled  ;  the  cells  opposite  the  lobes  of  the  calyx  when  they  are  of  the  same 
number;  the  partitions  sometimes  scarcely  adhering  in  the  centre  of  the  ovary.     Ovules  2  or 


'  Pkarmaciutical  Journal,  vol.  vi.  p.  183,  1S46.  «  ibid.  vol.  ix.  pp.  349  and  458  1850 

lr"  Kmi  1785.  i  Moiroud,  PhaVm.  Vit  ' 

•  Printxplts  of  Midwifery. 


564  VEGETABLES.— Nat.  Ord.  Styracace*:. 

indefinite  in  each  cell,  all  pendulous,  or  the  upper  ones  erect  and  the  lower  pendulous,  always 
anatropal.  Style  simple.  Stigma  somewhat  capitate.  Fruit  usually  baccate,  rarely  dry  mora 
rarely  dehiscing,  surmounted  by  the  erect  lobes  of  the  calyx,  oblong  or  subglobose,  all 
but  one  with  abortive  ovules.  Seeds  5 — 1.  usually  solitary,  erect,  horizontal  or  often  pendulooi 
albuminous.  Embryo  lying  in  the  axis  of  the  albumen  ;  cotyledons  flat,  never  longer  than  the 
radicle. — Trees  or  shrubs.  Leaves  alternate,  simple,  without  stipules.  Racemes  or  solitary  Jloinr/ 
axillary,  with  bracts  (Alp.  De  Cand.). 

Properties. — Storax  and  Benjamin,  obtained  from  the  genus  Styrax,  are  well-known  stimu- 
lant balsamic  resins.  Symplocos  Alstonia  is  used  at  Santa-Fe  as  tea.  The  properties  of  the 
other  species  are  but  little  known. 

203.  STYRAX  OFFICINALE,  Zinn.— THE  OFFICINAL 

STORAX. 

Se.x.  Syst.  Decandria,  Monogynia. 
(Planta  incerta,  Balsamum  liquidum,  L. — Balsamic  exudation,  E. — Resina,  D.). 

History. — Storax,  as  well  as  the  tree  producing  it,  was  known  to  the  ancient 
Greeks  and  Romans;  by  the  former  it  was  called  atvpa%,  by  the  latter  styrax.  It 
is  mentioned  by  Hippocrates,1  Theophrastus2,  Dioscorides,3  and  Pliny.4 

Botany.  Gen.  Char. —  Calyx  urceolate-campanulate,  5-toothed  at  the  apex  or 
nearly  entire.  Corolla  monopetalous,  5-partite,  rarely  and  perhaps  by  monstro- 
sity 4-  or  6 — 7-partite,  twice  or  thrice  the  length  of  the  calyx,  with  lanceolate  or 
oblong  lobes,  externally  whitish  tomentose.  Stamens  10,  rarely  variable  7 — 12, 
connate  to  the  base  of  the  corolla,  alternate  and  opposite  to  its  lobes,  almost  equal j 
filaments  connate  at  the  base  in  a  short  tube,  distinct  at  the  apex,  hairy  especially 
internally;  anthers  erect,  linear,  continuous  with  the  filament,  2-celled,  dehiscing 
inwards  by  longitudinal  slits.  Ovary  adherent  at  the  base,  ovoid,  pubescent, 
3-celled;  the  partitions  incomplete.  Ovules  indefinite.  Style  filiform.  Stigma 
almost  3-lobed.  Fruit  globose  or  ovoid,  adnate  to  the  base  of  the  persistent  calyx, 
pubescent,  1-celled,  1-seeded,  rarely  2 — 3-seeded.  Seed  in  general  solitary,  marked 
by  lines  caused  by  the  impression  of  the  walls  of  the  pericarp;  the  hilum  round, 
inferior  and  sublateral;  albumen  fleshy;  cotyledons  ovate-rounded,  as  long  as  the 
radicle  (Alp.  De  Cand.). 

Sp.  Char. — Leaves  oval-obovate,  on  the  upper  surface  smoothish,  beneath,  hoary 
tomentose.  Racemes  few-flowered.  Pedicels  longer  than  the  abbreviated  peduncle, 
subternate  terminal,  and,  as  well  as  the  calyx,  hoary  (Alp.  De  Cand.) 

A  small  tree.  Stem  about  20  feet  high ;  bark  smooth.  Younger  branches  hoary. 
Leaves  alternate,  petiolated,  usually  rounded  at  the  apex,  entire.  Racemes  axillary 
and  terminal,  shorter  than  the  leaf,  of  from  3  to  5  flowers.  Calyx  almost  hemi- 
spherical, with  5  short  marginal  teeth.  Corolla  white,  externally  hoary,  with  6-7 
segments.     Fruit  {capsule,  Nees)  coriaceous,  downy,  usually  with  1  seed. 

Hab. — The  Levant,  Palestine,  Syria,  Greece.  Cultivated  in  the  southern  parts 
of  Europe. 

Description. — In  England,  two  sorts  of  storax  are  met  with  in  the  shops,  and 
are  used  in  medicine;  these  are  liquid  storax,  and  what  is  usually  called  styrax 
calamvta. 

1.  Styrax  liquida  {Liquid  Storax). — The  following  is  the  mode  of  obtaining 
this  substance  according  to  Landerer5 : — 

"  The  storax  plant,  Styrax  officinalis,  is  found  in  different  parts  of  continental  Greece,  as  well 
as  in  some  of  the  islands  of  the  Archipelago.  It  is  there  only  a  small  shrub,  and  does  not  pos- 
sess the  agreeable  odour  which  botanists  ascribe  to  it.  The  hark  of  the  tree  growing  in  Greece 
has  not  the  slightest  odour — in  consequence,  probably,  of  the  neglect  of  cultivation.  It  is  very 
different,  however,  with  the  plant  growing  in  the  Turkish  Islands,  Cos  and  Rhodes,  especi- 
ally that  cultivated  by  the  inhabitants  of  Cos. — At  Cos  and  Rhodes  the  plant  is  called 
Bovx^H-     At  the  flowering  season,  it  fills  the  air  with  its  delightful  vanilla-like  perfume.    At 


1  De  Nat.  Mul.  pp.  575  and  587.  ed.  Foes.  a  Hist.  Plant,  lib.  ix.  cap.,7. 

3  Lib.  i.  cap.  lxxix. 

*  Buchner's  Eepertorium, 


a  Lib.  i.  cap.  lxxix.  *  Hist.  Nat.  lib.  xii.  cap.  40  and  45,  ed.  Valp. 

,2teReihe,  Bd.  xviii.  p.  350,  1S30;  also,  Pkarm.  Ceniral-Blattfur  1MU,  p.  »• 
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the  season  of  the  collection  of  the  bark  and  of  the  young  branches  which  are  employed  in  the 
ition  of  Buchuri-Jag — that  is,  of  storax  oil  (oil  being  called  in  Turkish  Jag) — a  license  is 
I  from  the  Pasha  residing  at  Rhodes,  and  for  which  a  small  sum  is  paid  as  a  tax.  The 
persona  who  have  thus  been  licensed  make,  with  small  knives,  longitudinal  incisions,  and 
separate  the  fresh  pieces  of  bark  from  the  stem  in  the  ibrm  of  small  narrow  strips.  These 
easily  stick  together  on  account  of  their  glutinous  juice.  In  this  way  are  obtained  masses  of 
one  oka  (about  ■'.  lbs.)  each,  which  are  either  preserved  for  the  preparation  of  jag,  or  are 
immediately  purchased  by  Rhodian  merchants  and  sent  to  Rhodes. 

"  I  he  preparation  of  Buchuri-jag  is  effected,  not  by  boiling,  but  merely  by  pressing  the  above- 
mentioned  masses  in  presses  somewhat  wanned,  and  which  are  termed  styraki.  The  j<ig  ob- 
tain d  by  slight  pressure  has  an  unctuous  consistence,  a  light  gray  colour,  and  evolves  an  agreea- 
ble vanilla  like  odour.  This  is  the  only  kind  which  is  exported;  but  they  also  use  it  at  Cos 
and  Rhodes  for  the  preparation  of  an  agreeable-smelling  mass,  and  for  that  purpose  add  to  it 
finely  powdered  olibanum,  and  therewith  form  cakes  of  about  the  size  of  a  small  fist,  which  they 
also  call  ityrakia.  The  preparation  of  this  substance  is  exclusively  effected  by  monastic  clergy, 
who  mark  their  produce  with  the  monastic  seal.  By  repeated  warming  and  greater  pressure, 
an  almosi  black  buchuri-jag  is  obtained,  and  which  is  used  by  the  natives  for  the  preparation  of 
salves  and  medicines.  The  pieces  of  bark  which  are  left  behind  after  the  expression  of  the 
juice  are  tied  together  and  sent  in  part  to  Constantinople  and  in  part  to  Syria,  where  they  are 
lor  fumigating. 

"  With  respect  to  the  decoction  of  the  bark  and  the  adulteration  of  storax  with  turpentine, 
the  Rhodian  merchants,  from  whom  these  accounts  were  obtained,  declared  that  they  were 
ignorant  of  the  mode  of  effecting  it,  and  that  the  adulteration  with  turpentine,  if  discovered,  car- 
ries with  it  the  penalty  of  death." 

I  have  met  with  two  kinds  of  liquid  storax  in  the  shops;  one  which  is  opake 
(common  or  opake  liquid  styraxj,  and  another  which  is  pellucid  or  transparent 
(pellucid  liquid  storax'). 

a-  Common  or  Opake  Liquid  Storax;  Impure  or  Coarse  Liquid  Storax,  Hill. 
—This  is  imported  from  Trieste  in  casks  or  barrels  holding  about  4  cwt.  each.  It 
is  opake,  of  a  gray  colour,  has  the  consistence  of  birdlime  and  the  odour  of  storax, 
but  frequently  intermixed  with  a  feeble  odour  of  benzole  or  naphthaline. 

The  substance  met  with  in  the  shops,  and  sold  to  perfumers  under  the  name 
of  strained  storax  (styrax  colatus),  is  prepared  from  liquid  storax  by  heating  it 
until  the  water  with  which  it  is  usually  mixed  is  evaporated,  and  then  straining  it. 
During  the  process  it  evolves  a  very  fragrant  odour.  The  impurities  are  stones, 
sand,  <fcc. 

In  consequence  of  Petiver's  statement1  before  alluded  to  (see  ante,  p.  313),  liquid  storax  has 
ben  supposed  to  be  the  produce  of  a  species  of  Liquidambar,  probably  L.  Mtingia  or  L.orientak. 
Bui  several  reasons  are  unfavourable  to  this  opinion:  1st.  Its  vanilla-like  odour  allies  it  to  the 
products  of  Styrax  officinale,  and  at  the  same  time  separates  it  from  all  authentic  products  of 
the  genus  Liguidambar.  Dr.  Wood,9  for  example,  found  the  genuine  juice  of  L.  styraciflua  very 
different  from  that  of  liquid  storax;  and  the  fluid  resin  called  liquidambar  which  I  have  met 
with  has  no  resemblance  to  it.  2dly.  Marquarts  analyzed  a  specimen  of  the  genuine  resin  of 
/,.  Jltingia,  and  obtained  a  volatile  oil  somewhat  like  styrol,  and  a  substance  similar  to  styra- 
('in;  l""  dieir  composition  he  found  to  be  entirely  different— for  while  styracin  consists  of 
>2,  the  liquidambar  resin  was  composed  of  C^H'K)8.  3dly.  Landerer's  account  of  buchuri- 
jag  applies  entirely  to  the   liquid  storax  of  the  shops. 

My  friend,  Mr.  Daniel  rJsnbury,  has  recently  received  a  specimen  of  buchuri-jag  from  Landerer. 
When  mixed  with  water  it  has  the  opake  -ray  colour  of  liquid  storax  of  commerce.  It  is  de- 
v""'  "'  ll"'  l"1"1"'  "f  Benzuleor  Naphthaline,  but  in  other  respects  agrees  with  our  liquid  storax. 

il.  Pellucid  Liquid  Storax;  Storax  liquide  pur,  Guibourt. — This  substance  was 
Bold  to  me  under  the  name  of  balsam  or  balsam  storax;  and  I  was  informed  that 
it  bad  been  imported  in  jars,  each  holding  14  lbs.  It  agrees  with  the  pure  or  fine 
liquid  storax  of  Hill,4  and  the  styrax  liquida  finissima  of  Alston.'  Professor  Gui- 
bourt, to  whom  1  sent  a  sample,  at  first  regarded  it  as  balsam  of  liquidambar;  but 
or  lias  subsequently  induced  him  to  rank  it  among  the  products  of  Styrax 
officinale*  \l  is  a  pellucid  liquid,  having  the  consistence  and  tenacity  of  Venice- 
turpentine,  a  brownish-yellow  colour,  a  sweetish  storax-like  or  vanilla-like  odour, 

'  rh,l.  Trans,  vol    nvi.  p.  II.  s  r„ii,,i  statss  Dispensatory 

JaHr<*b<T,cht  J.  Pkartnacit,  p.  343,  1842.  *  History  of  the  Materia  Mtdica,  p  712   1751 

1  Ltcti  M.a-rin  Mtdiea.  vol.  ii.  p.  418, 1710.  ' 

•  Jim.  Au«.  des  Drogues,  4me  edit.  t.  U.  p.  553,  lsl'J. 
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entirely  different  from  that  of  liquidambar.  A  few  particles  of  bran  or  sawdust  arc 
intermixed  with  it.  By  keeping,  it  yields  a  white  and  acid  sublimate  on  the  .sides 
of  the  bottle  which  contains  it. 

2.  Styrax  calamita;1  Styrax  vulgaris;  Common  Storax. — This  probably  is 
the  inferior  sort  of  storax  described  by  both  Dioscorides3  and  Pliny3  as  bein«'  friable 
and  branny,  and  which  the  latter  writer  states  becomes  covered  with  white  mouldi- 
ness,  "  cano  situ  obductus."  This  is  imported  in  large  round  cakes,  of  a  brown  or 
reddish-brown  colour  and  fragrant  odour.  It  is  brittle  and  friable,  being  very 
easily  rubbed  into  a  coarse  kind  of  powder ;  yet  it  is  soft  and  unctuous.  When  ex- 
posed to  the  air  it  becomes  covered  with  an  efflorescence  (cinnamic  acid  ?)  which  to 
the  superficial  observer,  looks  like  a  whitish  kind  of  mouldiness,  and  falls  to  powder. 
It  appears  to  consist  of  some  liquid  resin  mixed  with  fine  sawdust  or  bran.  Boiled 
with  rectified  spirit,  it  yields  a  reddish  solution,  which  becomes  milky  on  the  addi- 
tion of  water.  The  insoluble  residue  is  a  reddish  sawdust  (of  storax  wood'/).  It 
seems  probable,  says  Lewis,*  "  that  the  common  storax  is  the  juice  received  imme- 
diately in  vessels,  and  mixed  with  sawdust  enough  to  thicken  it  •  the  shops  re- 
quiring, under  the  name  of  storax,  a  solid  or  consistent  mass,  and  evaporation  being 
found  to  dissipate  its  fragrance.  At  least,  I  cannot  conceive  for  what  other  purpose 
the  woody  matter  could  be  added,  for  it  is  too  easily  distinguishable  to  have  been 
intended  as  an  imposition." 

The  three  following  sorts  are  more  or  less  allied  to  the  styrax  calamita  of  the  shops,  inas- 
much as  the  body  of  them  consists  of  sawdust.  The  term  scobs  styracina  is  applicable  to  all 
four  sorts. 

a.  Solid  or  Cake  Storax  (Storax  solide  ou  Storax  en  pain,  Guibourt). — Under  this  name  I  have 
received  from  Professor  Guibourt  a  substance  very  analogous  to  the  preceding;  but  thesawdast 
obtained  by  digesting  it  in  spirit  is  not  so  intensely  red. 

B.  Drop  or  Gum  Storax. — Under  this  name  I  have  once  met,  in  English  commerce,  a  storax 
which  was  highly  valued.  It  was  a  circular  cake,  about  a  foot  in  diameter,  and  four  or  five 
inches  thick.  It  was  blackish,  with  a  greenish  tint;  had  a  pilular  consistence,  considerable 
tenacity,  and  a  very  agreeable  odour.  By  keeping,  it  became  covered  with  a  crystallii* 
escence  (of  cinnamic  acid  ?).  Boiled  in  rectified  spirit,  it  gave  an  inky  appearance  to  the  liquid, 
and  left  a  blackish  sawdust. 

y.  Hard  blackish  Storax. — Under  the  name  of  brown  storax,  T  purchased  in  Paris  a  BOlid, heavy, 
compact,  hard,  blackish  substance,  having  the  odour  of  liquid  storax.  Boiled  in  rectified  spirit, 
it  yielded  an  almost  colourless  liquid  and  a  brownish  sawdust.  Is  this  the  false  storax  which 
Guibourt5  says  is  made  at  Marseilles? 

Besides  the  preceding  sorts  of  storax  (the  only  ones  found  in  English  commerce) 
there  are  several  other  kinds  which  deserve  a  brief  notice. 

8.  Storax  in  the  Tear  {Styrax  in  (/ranis). — Yellowish-white  or  reddish-yellow 
tears,  about  the  size  of  peas.  White  storax  (styrax  albus)  is  formed  of  tears  agglu- 
tinated so  as  to  form  masses  somewhat  resembling  pale  galbanum.  Both 
however,  are  exceedingly  rare,  and  are  unknown  to  our  drug-dealers.  I  have  never 
met  with  a  single  specimen  in  English  commerce.  White  storax  is  also  scarce  in 
Paris ;  for  Professor  Guibourt,  to  whom  I  wrote  for  a  sample,  says  that  there  was 
one  fine  specimen  at  a  druggist's  in  Paris,  but  it  was  not  for  sale.  "I  discovered 
it  (says  he)  with  great  pleasure,  having  established  the  distinction  of  that  variety 
only  from  a  scrap  of  one  or  two  drachms." 

This  probably  is  the  sort  described  by  Dioscorides  as  being  a  transparent  tear- 
like gum  resembling  myrrh,  and  which  was  very  scarce. 

4.  Amygdaloid  Storax  (Styrax  amy<jdaloides).—li  occurs  in  compact  mawej 
having  a  very  agreeable  odour,  analogous  to  that  of  vanilla,  and  a  yellowish  or  red- 
dish-brown colour.     They  are  interspersed  with  white  tears  (giving  the  mass  an 


1  Calamita,  from  it&MLfJue)  a  cane  or  reed.     Galen  (De  antidolis,  lib.  i.  cap.  xiv.)  speaks  of  a  sort  of 
storax  brought  from  Pamphylia  in  reeds  («  T«7f  x.txi.uou).    HofTman  (Lexicon  MMh "J*™^ "jj 
term  calamita  (or,  as  he  writes  it,  catamites)  from  the  circumstance  that  the  wood  of  the  itorai 
devoured  by  an  insect  (Strabo,  lib.  xii.),  and  the  stem  thereby  reduced  to  a  hollow  shell,  Wee  a  r-cu 
very  improbable  explanation.  ..  ,       H  y„iD 

»  Lib  i.  cap.  lxxix.  „„         *  Hist.  Nat.  lib.  xu.cap.lv.  ed.  vaip 

*  Chem.  Works  of  C.  Neumann,  by  YV.  Lewis,  p.  290,  1759. 

*  Hist.  Nat.  des  Drog.  4eme  edit.  t.  ii.  p.  554,  1&19.      i 
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amygdaloid  appearance).  This  variety  is  very  scarce.  I  had  a  fine  sample,  weigh- 
ing nearly  two  ounces  and  a  quarter ;  it  cost  me,  in  Paris,  24  francs  per  ounce. 
There  is  (or  was  a  few  years  since)  a  magnificent  piece  in  the  possession  of  a  French 
pharmacien,  who  offered  to  sell  it  for  500  francs.  Amygdaloid  and  white  storax 
were  formerly  imported  enveloped  in  a  monocotyledonous  leaf,  under  the  name  of 
cane  or  reed  storax  [storax  cahmita  verus).  A  fine  specimen  (about  the  size  and 
shape  of  half  an  orange)  is  in  Dr.  Burgess's  collection,  belonging  to  the  Royal  Col- 
lege of  Physicians  of  London. 

Amygdaloid  storax  is  described  by  Dioscorides  as  being  the  best  sort.  He  says 
it  is  unctuous,  yellow,  resinous,  mixed  with  whitish  lumps,  and  forms  a  honey-like 
liquid  when  melted;  it  comes,  he  adds,  from  Gabala  [a  Phoenician  city],  Pisidia, 
and  Cilicia  [countries  of  Asia  Minor]. 

5.  Reddish  brown  Storax  (Storax  rouge-brun,  Guibourt). — This  differs  from 
the  preceding  in  the  absence  of  the  white  tears,  and  in  the  presence  of  sawdust. 
It  is  reddish-brown,  and  has  a  similar  but  less  powerful  odour  to  that  of  the  amyg- 
daloid kind.     It  is  not  found  in  the  London  drug-houses. 

The  Pharmaceutical  Society  has  a  large  cake  of  storax  which  is  somewhat  inter- 
mediate between  this  and  the  amygdaloid  sort.  Professor  Guibourt,  who  examined 
it,  considered  it  to  be  falsified  brown  storax.  Micaceous  films  or  crystalline  plates 
are  formed  on  its  surface. 

G.  Black  Storax. — Under  the  name  of  Storax  noir,  I  have  received  from  Pro- 
fessor Guibourt  a  very  dark  reddish-brown  mass,  which  easily  softens,  and  has  the 
odour  of  vanilla.  "  It  appears  to  be  formed  of  a  balsam,  which  has  been  melted 
and  inspissated  by  heat  with  sawdust.  Its  very  characteristic  odour  leads  me  to 
consider  it,"  says  M.  Guibourt,1  "  as  different  from  storax  calamita,  storax  liquida, 
and  liquidambar."     It  is  not  found  in  the  London  drug-houses. 

Storax  Bark  is  supposed  to  constitute  the  cortex  thymiamatis  vel  thuris  of  some  pharmacolo- 
gists. It  is  probably  the  mena^dou  of  Dioscorides.2  It  is  in  thin,  light,  red,  highly  odorous 
fragments  or  shavings,  frequently  covered  with  an  efflorescence.  I  am  indebted  lor  a  sample 
of  it  to  Professor  Guibourt. 

Commerce. — I  find,  on  the  examination  of  the  books  of  a  wholesale  druggist, 
that  all  the  storax  (solid  and  liquid)  imported  into  this  country  during  seven  years 
came  from  Trieste. 

Composition-. — Neumann3  submitted  common  storax  (styrax  calamita,  ofBc.)  to 
a  chemical  examination.  More  recently,  Reinsch4  analyzed  three  kinds  of  styrax 
calamita.  In  1830,  Bonastre5  analyzed  a  storax  from  Bogota.  The  same  chemist6 
examined  a  fluid,  which  he  termed  liquid  storax,  but  which  was  liquidambar  (see 
ante,  p.  313). 

Liquid  storax  has  been  analyzed  by  Simon;7  and  some  of  its  constituents  have 
been  examined  by  Drs.  Blyth  and  Hoffman,8  by  Toel,9  by  Strecker,10  and  by  Schar- 
ling." 

1.   Composition  of  Sti/rax  calamita.  —The  following  are  the  results  of  Reiusch's 

analyses  of  this  substauce. 


'  Litter  to  the.  Author.  a  j^n,   j   oap   gg 

lrvviR-  P-  2»°-  "  Phartk.  Central.Slatt/ar  1838.  S.  537  and  810 

■'!""",  ''■  '    I'   «•■       „  '  Journ.  de  Pharm.  t.  xvii.  p.  338. 

Ann.  iter  Pharmactt  .  Bd.  XXXI.  1^39;  Journ.  de  Pharmacie,  t.  xxvi   p   241    1S10 

iota.  v»i.  mi.  p.  „,_,  it\J.  u  jj,^  vol.  vii.  p.  419,  1S19. 
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Reixsch's  Analyses  of  Styhax  calamita. 


1.                                     2. 

Storax  calamita.      ] 
Opt.  1765.    Nestler.        Brown  granular. 

3. 

1 

41.6 
f 

2.4 

14.0 

15.0 

22.0 

traces 

5.0 

0.5 
53.7 

06 

1.1 

9.3 

9.6 

20.2 

stronger  traces 

5.0 

0.4 

32.7 
0.5 

7.11 

23.9 

27  0 

strongest  traces 

Matter  extracted  by  potash    .    . 

Storax  calamita.    .   .    . 

100.0                          100.0 

The  volatile  oil  was  obtained  by  digesting  the  distilled  water  of  storax  with  ether.  The  solid 
oil  was  white,  crystalline,  and  fusible;  its  odour  was  agreeable,  its  taste  aromatic  anil  warm. 
The  fluid  oil  had  not  so  penetrating  an  odour. 

2.  Composition  of  Liquid  Storax. — Simon  found  liquid  storax  to  consist  of  a 
volatile  oil  (called  styrole),  cinnamic  acid,  sfyracine,  a  soft  resin,  and  a  hard  resin. 

1.  Volatile   Oil  of   Liq.cid   Stoiiax  ;    Styrole.     Formula  CI6HS — Obtained    by  Mibmitting 
liquid  storax  to  distillation  with  an  aqueous  solution  of  carbonate  of  soda.     It  is  a  colourless, 
extremely  volatile,  transparent  liquid,  which  lias  a  burning  taste  and  a  peculiar  aromatic 
resembling  a  mixture  of  benzole  and  naphthaline.     Exposed  to  the  cold  produced  by  a  mixture  of 
ether  and  carbonic  acid,  it  freezes  into  a  beautiful   white  crystalline  mass.     Its  sp.  gr. 

at  the  ordinary  temperature  of  summer.     It   is  soluble  in  alcohol  and  ether,  burns  with 
flame,  boils  at  about  295°  F.,  and  at  a  somewhat  higher  temperature  is  converted  into  a  firm 
transparent  solid  called  metastyrole  (Simon's  oxide  of  styrole),  which  is  isomeric  with,  and  has 
the  same  refractive  power  as  styrole. 

2.  Cinnamic  Acid;  Cinnamy lie  Arid.  Formula  Cl8H703-f- HO.  Eq.  148.  Symbol  Cj,  or  CiO. 
— This  acid  is  a  constituent  of  the  balsams  of  Tolu  and  Peru,  and  of  the  yellow  resin  of  Xanthor- 
rhcea  (see  ante,  p.  215),  as  well  as  of  liquid  storax.  It  is  also  formed  by  the  oxidation  of  the 
hydruret  of  cinnamyle  or  oil  of  cinnamon  (see  ante,  p.  391).  It  is  a  colourless  crystalline 
acid,  having  a  feebly  aromatic  acrid  taste, and  being  sparingly  soluble  in  cold  water,  but  readily 
soluble  in  alcohol.  It  is  deposited  from  its  aqueous  solution  in  water  in  the  form  of  pearly 
plates,  but  from  alcohol  in  rhombic  prisms.  It  fuses  at  about  250°,  and  boils  at  560°  F.  It  lias 
some  resemblance  to  benzoic  acid,  for  which  it  was  formerly  mistaken;  but  it  may  be  distin- 
guished by  boiling  it  with  a  solution  of  chromic  acid,  when  it  gives  rise  to  the  production  of  oil 
of  bitter  almonds,  of  which  benzoic  acid  does  not  yield  a  trace.  Taken  at  bedtime  in  doses  of 
from  80  to  90  grains,  Erdmann  and  Marchand'  found  that,  like  benzoic  acid  (see  vol.  i.  p.  212), 
it  becomes  converted  in  the  human  body  into  hippuric  acid,  which  passes  in  the  urine. 

3.  Styracine. — This  is  found  in  the  still  after  the  distillation  of  styrole  from  liquid  storax. 
It  is  a  crystallizable  substance  soluble  in  boiling  alcohol  and  in  ether,  but  insoluble  in  water.  Its 
formula,  according  to  Simon,  is  C24HU02.  But  Toel,  who  regards  it  as  a  combination  of  cinnamic 
acid  having  a  perfectly  analogous  constitution  to  the  natural  fats,  says  its  composition  is  best  ex- 
pressed by  the  formula  C^A^O6.  By  distillation  with  caustic  potash  it  yields  a  crystallizable 
substance  called  styrone,  whose  composition  is,  according  to  Toel,  C42H2305.  Strecker 
styracine  as  a  compound  of  cinnamic  acid  C18H804,  and  of  styrone,  Cl8H10O2,  but  minus  2H0. 

4.  Resins  of  Liquid  Storax. — These  are  two  in  number;  one  soft,  the  other  hard. 

Physiological  Effects. — Storax  produces  the  before-described  effects  of  the 
balsamic  substances  (see  vol.  i.  p.  255).  Its  stimulant  properties  are  more  particu- 
larly directed  to  the  mucous  surfaces,  especially  to  the  bronchial  membrane.  Hence 
it  is  called  a  stimulating  expectorant.  In  its  operation  it  is  closely  allied  to  balsam 
of  Peru  and  benzoin,  but  is  less  powerful  than  the  latter.  As  it  contains  cinnamic 
acid,  its  use  increases  the  quantity  of  hippuric  acid  in  the  urine. 

Uses. — Internally,  storax  has  been  principally  employed  in  affections  of  the  or- 
gans of  respiration.  In  chronic  bronchial  affections,  admitting  of  the  use  of  stimu- 
lants, it  may  be  used  as  an  expectorant.     It  has  also  been  employed  in  chronic 


1  Chemical  Gazette,  Tol.  i.  p.  29,  1642. 
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catarrhal  affections  of  the  urino-genital  membrane.  Applied  to  foul  ulcers  in  the 
form  of  ointment,  it  sometimes  operates  as  a  detergent,  and  improves  the  quality  of 
the  secreted  matter. 

Administration. — Purified  storax  may  be  exhibited  in  the  form  of  pills,  in 
doses  of  from  grs.  x  to  9j. 

1.  STYRAX  PMPARTA,  L.;  Extradum  Styracu,  E.— (Dissolve  1  lb.  of  Storax  in  4 
pints  of  rectified  spirit,  and  strain  ;  then  let  the  greater  part  distil  with  a  gentle 
heat,  and  evaporate  the  residue  in  a  water-bath  until  it  becomes  of  a  proper  consist- 
ence, L. — The  directions  of  the  Edinburgh  College  are  essentially  the  same,  except 
that  the  evaporation  is  ordered  to  be  carried  on  by  the  vapour-bath,  until  the  product 
have  the  consistence  of  a  thin  extract.) — This  process  is  intended  for  the  purifica- 
tion of  ttyrax  vulgaris  (tit/rax  calamita,  ofEc.) ;  but  Mr.  Brande  says  it  is  ineffi- 
cient. The  strained  storax  of  the  shops  (styrax  colatus)  is  usually  produced  from 
liquid  storax  (see  ante,  p.  5C5).  It  is  used  in  perfumery,  and  in  the  preparation  of 
tinctura  benzoini  composita,  and  the  pilulse  styracis  compositae. 

I  PILULE  STYRACIS  COMPOSITyE,  L. ;  Pilulse  Styracis,  E. ;  Pills  of  Storax.— 
(Strained  Storax  [Extract  of  Storax,  E.~\  Jvj ;  Opium  ("powdered,  !>.]  3'j  5  Saffron 
5ij.  Beat  them  together  until  incorporated  [and  divide  the  mass  into  60  pills, 
E.].) — These  pills  are  useful  in  chronic  coughs,  and  some  other  pulmonary  affec- 
tions. They  are  valuable  also  in  another  point  of  view ;  they  sometimes  enable  us 
to  exhibit  opium  to  persons  prejudiced  against  its  use;  the  saffron  and  storax  con- 
cealing the  smell  and  flavour  of  this  narcotic,  while  the  name  of  the  pill  cannot  dis- 
cover the  harmless  deception.     The  dose  is  from  grs.  v  to  grs.  x. 

204.  STYRAX  BENZOIN,  D,yand.—THE  BENJAMIN  TREE. 

Benzoin  officinale,  Hayne. 
Sex.  Syst.  Decandria,  Monogynia. 
(Balsamum  ex  inciso  cortice  luxuin,  dcre  induratum  ;  Acidum  e  Benzoino  sublimatione  comparatum, 
cryatalli,  L. — Concrete  balsamic  exudation,  E. — The  concrete  exudation,  D.) 

History. — As  the  ancients  were  acquainted  with  so  many  oriental  vegetable 
products,  we  should  have  expected,  a  priori,  that  benzoin  would  have  been  known 
to  them.  But  this  does  not  appear  to  have  been  the  case;  at  least,  we  are  unable 
to  identify  it  with  any  of  the  substances  described  by  the  old  writers.1 

Botany.     Gen.  Char- — Vide  Styrax  officinale. 

Sp.  Char. — Branohlets  whitish-rusty-tomentose.  Leaves  oblong,  acuminate, 
whitish  tomentose  beneath.  Racemes  compound,  axillary,  nearly  the  length  of  the 
leaves,  and  as  well  as  the  flowers  horny-tomentose.  Pedicels  one-third  as  long  as 
the  flower.      Calyx  hemispherical  sub-5-dentate  (Alph.  De  Cand.). 

Tree.  Stem  thickness  of  a  man's  body.  Leaves  oval-oblong,  entire.  Calyx 
oampanulate,  very  obscurely  five-toothed.  Corolla  gray,  of  5  petals,  perhaps  con- 
nate at  the  base.  Stamens  10.  Ovary  superior,  ovate;  style  filiform;  stigma 
simple.     (Condensed  from  Dryander).3 

Hab. — Sumatra,  Borneo,  Siain,  Java. 

EXTRACTION  of  the  Balsam. — Benzoin  is  obtained  in  Sumatra  as  follows: 
When  the  tree  is  six  years  old,  longitudinal  or  somewhat  oblique  incisions  are 
made  in  the  bark  of  the  stem,  at  the  origin  of  the  principal  lower  branches.  A 
liquid  exudes,  which,  by  exposure  to  the  sun  and  air,  soon  concretes,  and  the  solid 
is  then  separated  by  meaus  of  a  knife  or  chisel.  Each  tree  yields  about  three 
pounds  of  benzoin  annually,  for  the  space  of  ten  or  twelve  years.  That  which  ex- 
luring  the  first  three  years  is  white,  and  is  denominated  head  benzoin.  The 
benzoin  which  subsequently  flows  is  of  a  brownish  colour,  and  is  termed  belly 
After  the  tree  is  cut  down  the  stem  is  split,  and  some  benzoin  scraped 

■  ircias,  Arom.  Hist,  in  Clusius,  Exot.  p.  loj.  a  Phil.  Trans,  vol.  Ixxvii.  p.  308. 
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from  the  wood;  but  its  colour  is  dark,  and  its  quality  bad,  owing  to  the  intermix- 
ture of  parings  of  wood  and  other  impurities:  this  sort  is  called  foot  benzoin.  The 
relative  values  of  head,  belly,  and  foot  benzoin,  are  as  105,  45,  18.  Benzoin  is 
brought  down  from  the  country  in  large  cakes  (called  by  the  natives  tampangt) 
covered  with  mats.  In  order  to  pack  it  in  chests,  these  cakes  are  softened  bj  heat' 
the  finer  by  exposure  to  the  sun,  the  coarser  by  means' of  boiling  water.1 

Description. — The  several  sorts  of  benzoin  (benzoinum;  asa  dukit)  met  witu 
in  commerce  may  be  conveniently  arranged  under  two  heads,  viz.  Siam  benzoin  ami 
Sumatra  benzoin. 

1.  Siam  Benzoin  (Benzoinum  Siamense). — Crawford9  says  that  the  benzoin  ,,f 
Siam  is  procured  from  Lao.  He  also  states  that  a  substance  resembling,  and 
hitherto  confounded  with,  benzoin,  produced  in  Lao,  Raheng,  Chiang-mai,  and  La 
Kon,  is  abundantly  found  in  Siam.  The  tree  producing  it  cannot  be,  he  thinks,  the 
Styrax  Benzoin,  as  it  grows  as  far  north  as  the  twentieth  degree  of  latitude. 

Siam  Benzoin  is  brought  to  England,  either  direct  from  Siam,  or  indirectly  by 
way  of  Singapore.  It  includes  the  best  commercial  sorts,  or  those  known  in  com- 
merce as  benzoin  of  the  finest  quality.  It  occurs  in  tears,  in  irregular  lumps,  and 
in  cubical  blocks ;  but  unlike  the  Sumatra  sort  it  never  comes  over  enveloped  in 
calico.  It  is  in  general  distinguished  from  the  other  sorts  by  its  wanner  or  richer 
(yellow,  reddish,  or  brown)  tints.  The  dealers  distinguish  five  or  six  qualities,  tin- 
three  best  sorts  being  included  under  the  name  of  yellow  Siam  benzoin,  and  the 
two  or  three  inferior  kinds  being  called  red  or  brown  Siam  benzoin;  the  designa- 
tions yellow,  red,  or  brown,  being  used  on  account  of  the  tint  of  this  resin  by 
which  the  tears  are  agglutinated.  But  the  division  is  altogether  arbitrary,  the 
colours  passing  universally  into  one  another.  I  shall,  therefore,  adopt  another 
arrangement. 

a.  Siam  benzoin  in  tears  (Benzoinum  Siamense  in  lacrymis) ;  Yellow  bt 
in  the  tear. — This  kind  seems  to  be  identical  with  the  true  benzoin  in  tears,  which 
Savary3  says  was  brought  in  considerable  quantity  to  Paris,  by  the  attendants  of 
the  Siamese  ambassadors.  It  consists  of  irregular  flattened  pieces,  some  of  which 
are  angular,  and  the  largest  of  them  barely  exceeding  an  inch  in  length.  Exter- 
nally, these  pieces  are  shiny,  or  dusty  from  their  mutual  friction,  and  are  of  an  amber 
or  reddish-yellow  colour;  they  are  brittle,  and  may  be  easily  rubbed  to  powder.  In- 
ternally, they  are  translucent  or  milky,  and  frequently  striped  ;  they  have  a  pleasant 
odour,  but  little  or  no  taste.  There  is  an  inferior  sort  of  Siam  benzoin  in  tears, 
which  consists  of  loose  drops  mixed  with  pieces  of  wood  and  other  impurities.  It 
is  worth  only  one-fourth  of  the  price  of  clean  good-sized  tears  or  clean  lump. 

j3.  Siam  or  lump  benzoin  (Benzoinum  Siamense  in  massis). — The  finest  kind 
consists  of  agglutinated  tears  (white  or  yellow  lump  benzoin).  .More  commonly,  we 
find  the  tears  are  connected  together  by  a  brown  resiniform  mass,  which,  when 
broken,  presents  an  amygdaloid  appearance,  from  the  white  tears  imbedded  in  the 
mass  [amygdaloid  benzoin  ;  benzoinum  amygdaloid.es). 

Inferior  sorts  of  lump  benzoin  are  reddish  Q^d  lump  benzoin). 

y.  Translucent  Benzoin. — From  my  friend,  Dr.  lloyle,  I  have  received  a  sample 
of  Siam  benzoin,  whose  properties  are  somewhat  different  from  the  preceding.  The 
small  masses  consist  of  agglomerated  tears,  which,  instead  of  being  white  and  opakc, 
are  translucent,  or,  in  a  few  instances,  almost  transparent. 

2.  Sumatra  Benzoin.  [Benzoinum  ex  Sumatra).  Though  placed  here  second, 
this  sort  is  the  more  important,  being  in  many  countries  the  only  kind  known.  U 
is  rarely  imported  directly  from  Sumatra,  but  in  general  indirectly  by  way  of  Sin- 
gapore or  Bombay,  and  now  and  then  from  Calcutta.  Hence,  it  is  sometimes  called 
Calcutta  benzoin,  though  this  port  is  out  of  the  usual  course. 

1  Marsden,  History  of  Sumatra,  3d  edit.  p.  134  ;  Crawford,  Hist,  of  the  Ind.  Archipel.  vol.  i.  p 
vol.  iii.  p.  418. 

2  Journal  of  an  Embassy  to  Siam  an/I  Cochin-China,  p.  407,  1823. 

3  Alston,  Lect.  on  the  Mat.  Med.  vol.  ii.  p.  403. 
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It  occurs  in  large  rectangular  blocks,  marked  with  the  impression  of  a  mat,  and 
covered  with  white  cotton  cloth.  When  broken,  we  observe  but  few  large  white 
tears  in  it.  The  mass  is  principally  made  up  of  a  brown  resiniform  matter,  with 
numerous,  white,  small  pieces  or  chips  intermixed,  which  thereby  give  the  broken 
surface  a  speckled  appearance,  somewhat  like  that  of  a  fine-grained  granite. 

The  qualities  of  Sumatra  benzoin  are  distinguished  as  first,  seconds,  and  thirds. 

o.  The  first  Sumatra  sort  occurs  very  seldom,  and  only  by  single  chests,  for 
which  £50  or  more  the  cwt.  are  paid  for  the  Russian  market. 

0.  The  second  Sumatra  sort  is  also  marbly,  but  not  so  white;  and  is  also  mostly 
taken  for  the  Russian  market  at  £20  to  £30  the  cwt.  Thirty  chests  of  this  sort 
perhaps  are  seen  before  one  of  the  first  quality  is  met  with. 

y.  The  third  Sumatra  sort  is  browner,  and  less,  or  not  at  all  marbly.  It  fetches 
from  £9  to  £15  per  cwt.  and  forms  the  usual  commercial  quality  (common  or  brown 
benzoin  ;  benzoinum  commune  vel  in  sortis).  Five  times  as  much  of  this  quality  is 
met  with  as  of  all  the  other  sorts  put  together. 

There  is  a  very  inferior  sort  of  benzoin  (inferior  Bombay  benzoin),  which  inva- 
riably comes  by  way  of  Rombay.  If  it  be  the  produce  of  Sumatra,  it  is  remarkable 
that  it  never  comes  by  way  of  Singapore. 

Commerce. — Renzoin  is  sometimes  imported  into  England  direct  from  Siam  and 
Sumatra;  but  usually  indirectly  from  Singapore,  Rombay,  Penang,  Calcutta, 
.Madras,  Ratavia,  &c.  The  greater  part  is  re-exported  for  use  in  the  ceremonies  of 
the  Greek  and  Catholic  churches.     In  1839,  only  108  cwts.  paid  duty. 

COMPOSITION. — Benzoin  has  been  the  repeated  subject  of  chemical  analysis.  It 
was  analyzed  in  1811  by  Rucholz,1  in  1816  by  John,2  in  1823  by  Stoltze,3  and  in 
1845  by  Kopp.4  It  has  also  been  the  subject  of  chemical  examination  by  Rrande,5 
Unverdorbeu,0  and  others. 


Volatile  oil  (aroma,  John) 

Bucholz. 

John. 

Stoltze. 

White. 

Amygdaloid. 

Brown. 

12.5 

83.3 

1.7 
0.5 

2.0 

100.0 

12.0 

84.5 

0.50 
2.00 
0.25 
0.75 

traces. 

19.80 

(  79.83 

I    0.25 

0.12 

traces. 
19.42 
27.10 
50.53 

0.25 

2.60 
0.10 

traces. 

19.70 

8.80 

69.73 

0.15 
1.45 

0.17 

Res'n     $  yellow,  soluble  in  ether     ) 
(  brown,  insoluble  in  ether  J 

Woody  matter  and  other  impurities    . 

Salt*  (benzoatea  and  phosphates)   .  . 
Benzoin 

100.00 

100.00 

100.00 

Kopp  followed  I Itivcrdorben's  method  of  analysis,  and  obtained  in  two  different 
specimens  the  following  results  : — 

Benzoic  ncid • 14  0 24  g 

Resin  (at)  soluble  in  ether 52.0. 43.0 

Resin  (?.)  soluble  in  alco'hol  only 25. 0 28.0 

Resin  (y)  soluble  in  a  solution  of  carbonate  of  soda  .  3.0 3.5 

Brown  resin  deposited  byelher 0.8 '.  0  5 

Impurities 5.2  .......  5.5 

100.0  100.0 

Waokenroder7  obtained  9  per  cent,  of  benzoic  acid  from  Siam  benzoin. 

1  TroinmsclorfTs  Journ.  it  Phnrm    Bd.  xx.  quoted  bv  Stoltze 
*  Katwgtsth   i,  Succins,  C61u.  1816,  quoted  by  Stoltze. 

Berlin)  Jakrbueh  fur  <h  Pharmaeit,  Bd.  x.  pp.  55  and  77  18"3 

Journ  it  I'hnrm.  3me  ser.  i.  v,,.  p.  40,  1840.  >  Nicholson's  Journal,  x.  S2. 

l  OgjendorfPs  Annaltn,  xvu.  17'J.  '  Pharm.  Central-BlattfUr  T43,  p    336 
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1.  Volatile  Oil  of  Benzoin.— Distilled  with  water,  benzoin  does  not  yield  any  h 
oil;  but  when  exposed  to  heat  without  water,  benzoic  acid  and  an  essential  od  are  vo 
This   oil    may  be  deprived  of  its    empyreuma  by  redistillation  with  wain,  and 
agreeably  of  benzoin.     It  may  be   regarded  as  a   product  of  the  decomposition  of  th 
An  oil  of  benzoin  obtained  by  distillation,  without  any  liquid,  is   used  at  Sumatra  at 
fume.1 

2.  Resins  of  Benzoic. — By  digesting  benzoin  in  alcohol,  a  tincture  is  obtained,  which 
addition  of  water,  forms  a  milky  fluid  (formerly  absurdly  called  virgin's  milk).     The  re! 
precipitated  was  formerly  called  the  magistcrium  benzoes.     The  acids  (acetic,  bydi 
sulphuric)  also  occasion  a  precipitate  in  the  alcoholic  solution.     Sulphuric  acid  yields  a  I 
colour  with  the  resin  of  benzoin  ;  chloride  of  iron  a  green. 

a.  resin:  Alpha-resin  of   benzoin. —  Composed  of  the   resins   $  and   y.      C40H23094-( 
=C70H43O14  (Van  der  Vliet2  and   Mulder3). — Soluble  in   ether,  but  insoluble  in   carboi 
potash. 

&  resin;  Beta-resin  of  benzoin.  C40H23O9. — Soluble  in  alchol,  but  insoluble  in  ether  and  in 
carbonate  of  potash. 

y  resin ;  Gamma  resin  of  benzoin.     C^H^O5. — Soluble  in  carbonate  of  potash,  and  sli. 
'  in  ether. 

3.  Benzoic  Acid. — See  p.  573. 

We  may  assume,  observe  Pelouze  and  Fremy,4  that  benzoin,  at  the  instant  of  its 
secretion,  contains  two  different  liquids  :  one,  which  produces  the  resin ;  the  other 
which,  by  becoming  oxidized,  is  transformed  into  benzoic  acid. 

Physiological  Effects. — Benzoin  produces  the  general  effects  of  the  balsams 
before  mentioned  (see  vol.  i.  p.  255).  Its  power  of  producing  local  irritation  renders 
it  apt  to  disorder  the  stomach,  especially  in  very  susceptible  individuals,  lis  con- 
stitutional effects  are  those  of  a  heating  and  stimulating  substance,  whose  influence 
is  principally  directed  to  the  mucous  surfaces,  especially  of  the  air-tube.  It  is 
more  acrid  and  stimulant,  and  less  tonic,  than  myrrh,  to  which  some  pharmacolo- 
gists have  compared  it.  It  has  appeared  in  some  instances  to  act  as  a  stimulant  to 
the  sexual  organs.  As  it  contains  benzoic  acid  it  must  increase  the  proportion  of 
hippuric  acid  in  the  urine  (see  vol.  i.  p.  212;  and  also  p.  574). 

Uses. — As  an  internal  remedy  the  employment  of  benzoin  is  almost  wholly  con- 
fined to  chronic  pulmonary  affections,  especially  those  of  the  bronchial  membrane. 
Its  stimulant  properties  render  it  improper  in  all  acute  inflammatory  complaints,  and 
its  acridity  prevents  its  employment  where  there  is  much  gastric  irritation.  I 
therefore,  is  better  adapted  for  torpid  constitutions.  Trousseau  and  Pidoux4  speak 
most  favourably  of  the  effects  of  the  balsams  in  chronic  laryngitis,  as  I  have  before 
noticed  (see  vol.  i.  p.  265).  The  mode  of  employing  benzoin  iu  balsamic  fumiga- 
tions in  this  disease  has  been  already  noticed  (see  vol.  i.  p.  255). 

Administration. — Benzoin  is  scarcely  ever  administered  alone. — The  dose  of 
it  in  powder  is  from  grs.  x  to  3ss. — On  account  of  the  agreeable  odour  < 
when  benzoin  is  heated,  this  balsam  is  frequently  employed  for  fumigations,  as  in 
the  ceremonies  of  the  Greek  and  Roman  Catholic  churches. 

1.  TINCTURA  BENZOM  COMPOSITA,  L.  E.  [U.  S.]j  Bahamum  Traumah 
Compound  Tincture  of  Benjamin;  Wound  Balsam;  Balsam  for  Cuts;  Friar l 
Balsam;  Jesuit's  drops;  The  Commander's  Balsam. — (Benzoin,  in  coarse  powder, 
Sjiijss  [giv,  E.~\;  [Storax,  prepared,  gijss,  £.];  Balsam  of  Tolu  3x  [Peru-bal- 
sam gijss,  i§7.];  Socotrine  or  Hepatic  Aloes  3v  [East  Indian  Aloes  §88,  E.y, 
Rectified  Spirit  Oij.  Macerate  for  seven  days  [pour  off  the  clear  liquor,  E.\  and 
strain.  [The  U.  S,  PJiarm.  directs,  Benzoin  3 iij ;  Purified  Storax  gij ;  Balsam  1 
§j;  Aloes,  in  powder,  §ss;  Alcohol  Oij.  Macerate  for  fourteen  days,  and  filter-] 
— A  stimulating  expectorant;  administered  in  chronic  catarrhs.) — Dosejfjss  tot^'J- 
It  is  decomposed  by  water.  A  very  pleasant  mode  of  exhibiting  it  is  in  the  form 
of  emulsion,  prepared  with  mucilage  and  sugar,  or  yelk  of  egg.  Tincture  l>en- 
zoini  composita  is  occasionally  applied  to  foul  and  indolent  ulcers,  to  excite  tl 

1  Marsden,  Sumatra,  p.  184. 

1  Journ.f.  pr.  Chem.  xviii. ;  Pharm.  Central- BlattfUr  1839,  p.  875. 

3  The  Chemistry  of  Vegetable  and  Animal  Physiology,  p.  819,  1849.  ,— 

4  Cours  de  Chimie  Gintrale,  t.  iii.  p.  556,  1850.  ■  Traitl  de  TUrap.  11.  P- »'" 
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cular  action  and  to  improve  the  quality  of  the  secreted  matter.  It  is  a  frequent 
a  (plication  to  recent  incised  wounds.  If  applied  to  cut  surfaces  it  causes  tempo- 
rary pain,  and  cannot  promote  adhesion  (or  union  by  the  first  intention),  though  by 
exciting  too  much  inflammation  it  may  sometimes  prevent  it.  But  when  the  edges 
of  the  wound  have  been  brought  together,  the  tincture  may  be  carefully  applied  to 
the  lint  or  adhesive  plaster  as  a  varnish  or  cement.  Here  it  acts  mechanically, 
excluding  air,  and  keeping  the  parts  in  their  proper  position.  In  the  same 
way,  it  may  sometimes  prove  serviceable  in  contused  wounds.  Court  or  Black 
Sticking  Plaster  (Emplastrum  adhxsivum  Anglicum,  Ph.  Bor.)  is  prepared  by 
brushing  first  a  solution  of  isinglass,  and  afterwards  a  spirituous  solution  of  ben- 
zoin, over  black  sarcenet. 

2.  PASTILLI  FOIANTES,  Fumigating  or  Aromatic  Pastiles. — (Benzoin,  in  powder, 
sixteen  parts;  Balsam  of  Tolu;  Sandal-wood,  in  powder,  of  each  four  parts ;  True 
Labdanum,  one  part;  a  light  [linden]  charcoal,  forty-eight  parts;  Nitrate  of  Potash, 
two  parts;  tragacanth,  one  part;  Gum  Arabic,  two  parts;  Cinnamon  Water,  twelve 
parts.  F.  S.  A.  a  soft  and  ductile  mass,  which  is  to  be  formed  into  cones,  with  a 
flat  tripod  base.  Dry  at  first  in  the  air,  afterwards  by  a  stove.)1 — By  burning, 
these  pastiles  diffuse  a  very  agreeable  odour.  They  are  employed  to  disguise  or 
over  power  unpleasant  smells  (see  vol.  i.  p.  205). 

The  Species  ad  stiffiendum,  Ph.  Bor.,  consists  of  benzoin  and  amber,  of  each 
ibss,  and  lavender  flowers,  Jij. 

!.  ACIDUM  BENZOICUM,  L.  E.  D.  [U.  S.];  Benzoic  Acid;  Flowers  of  Benjamin 
(F lores  Benzoini).  Symbol  Bz  or  BzO.  Formula  OIK)3.  Equivalent  113. — 
The  crystallized  acid  contains  1  equivalent  of  water;  Bz,KO  =  l*22. 

This  acid  was  described  in  1608  by  Blaise  de  Vigenere ;  but  it  seems  to  have 
been  known  to  Alexander  Pedemontanus  in  1560.  It  is  formed  by  the  oxidize- 
mcnt  of  the  volatile  oil  of  bitter  almonds  (hydruret  of  benzule);  C14H602  +  02= 
CuHs03,IIO.  Chloride  of  benzule  by  the  action  of  potash  is  converted  into  the 
benzoateof  potash;  C14H502,Cl+2KO=KO,C14Hs03+KCl.  Hippuric  acid  under 
the  influence  of  acids  is  converted  into  benzoic  acid  and  gelatin  sugar  :  C18H°N08 
+2HO=CMH608,HO+OH»NO. 

But  the  usual  method  of  obtaining  benzoic  acid  for  medicinal  use  is  from  ben- 
zoin, by  cither  sublimation  or  the  action  of  alkalies — commonly  by  sublimation. 
Mohr's  process2  is  that  adopted  in  the  Dublin  Pharmacopoeia  (1850). 

"Take  of  Benzoin  any  convenient  quantity;  place  it  in  a  small  cylindric  pot  of  sheet-iron 
famished  wil  at  its  mouth;    and,  having  fitted  the  pot  into  a  circular  hole  in  a  sheet 

of  pasteboard,  interpose  between  the  pasteboard  and  flange  a  collar  of  tow,  so  as  to  produce  a 
nearly  air  tight  junction.  Let  a  cylinder  of  stiff  paper,  open  at  one  end,  eighteen  inches  high, 
ami  having  a  diameter  at  least  twice  that  of  the  pot,  be  now  placed  in  an  inverted  position  on 
the  pasteboard,  and  seemed  to  it  by  slips  of  paper  and  flour  paste;  a  couple  of  inches  of  the 
lower  part  of  the  pot  being  passed  through  a  hole  in  a  plate  of  sheet  tin,  which  is  to  be  kept 
from  contact  with  the  pasteboard  by  the  interposition  of  a  few  corks,  let  a  heat  just  sufficient 
to  melt  the  benzoin  (that  of  a  gas-lamp  answers  well)  be  applied,  and  continued  for  at  least 
six  bonis.  Let  the  product  thus  obtained,  if  not  quite  white,  be  enveloped  in  bibulous  paper, 
then  subjected  to  powerful  pressure,  and  again  sublimed." 

Benzoic  acid,  on  the  large  scale,  is  usually  prepared  by  heating  benzoin  in  a 
shallow  iron  pot,  communicating  with  a  box  (or  house,  as  it  is  frequently  termed), 
made  of  pasteboard  and  laths,  or  of  thin  wood,  and  lined  with  loose  sheets  of  blot- 
ting paper.  A  piece  of  fine  muslin  or  paper  is  interposed  between  the  mouth 
of  the  subliming  pot  and  the  box,  to  prevent  the  sublimate  falling  back  into  the 
pot.  The  vapours  of  the  acid  traverse  the  muslin  or  pores  of  the  paper,  and  con- 
dense in  the  box.3 

As  met  with  in  the  shops,  benzoic  acid  occurs  in  the  form  of  soft,  light,  feathery 


Henry  mid  (iiiilienrt.  Pharm.  fiahon.  t.  i.  p.  402. 

'  Moaraad  Redwood's  Practical  Pharmacy,  p.  194,  1849. 


•  '.'  'in    .inn     i  i  i   i  i  \>  <  m  >i  i     «    /     fruitful      i    !l  it  I  ft  iff  l   (/  ,    [I  .     LtPt,     lOt  if. 

1  Poi  «,,„„•  practical  remarks  on  the  preparation  of  this  acid,  see  Eulcr  and  Herberger,  in  Pharmaceut- 
I  entral-Blalt  far  1S4U,  p.  1G6. 
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white  crystals,  or  scales,  which  are  flexible,  transparent,  and  of  a  mother-of -pearl 
lustre,  having  a  sour,  warm  taste,  but  no  odour  when  pure.  It  readily  fuses  and 
volatilizes,  its  vapour  being  exceedingly  irritating  to  the  air-passages.  It  is  com- 
bustible, burning  with  a  bright  yellow  flame.  It  is  very  soluble  in  about  two 
hundred  parts  of  cold  water,  dissolves  in  about  twenty-five  parts  of  boiling  water 
and  is  very  soluble  in  alcohol. 

Benzoic  acid  is  readily  distinguished  from  other  acids  by  its  light  and  feathery 
crystals,  its  fusibility,  volatility,  odour  of  its  vapour,  by  its  great  solubility  in  alka- 
lies, by  its  property  of  being  precipitated  by  acids  from  its  alkaline  solutions,  and 
by  the  character  of  its  soluble  salts.  Thus,  the  benzoate  of  ammonia  produces,  with 
the  sesquisalts  of  iron,  a  pale-red  precipitate  (Fe203,3Bz),  and  with  the  nitrate  of 
silver  and  acetate  of  lead,  precipitates  (MO,Bz).  From  cinnamic  acid  (with  which 
it  has  been  confounded)  it  is  distinguished  by  not  yielding  oil  of  bitter  almonds 
when  distilled  with  oxidizing  agents,  as  chromic  acid  or  a  mixture  of  bichromate  uf 
potash  and  sulphuric  acid  (see  ante,  p.  568). 

Good  benzoic  acid  has  the  following  properties  :     It  is  white  or  almost  white.     When  cau- 
tiously heated  it  totally  evaporates  with  a  peculiar  odour.     It  is  sparingly  soluble  in  water,  hut 
plentifully  in  rectified  spirit.     It  is  entirely  dissolved  by  solutions  of  ammonia,  potasb,  01 
and  in  lime-water,  and  is  precipitated  from  its  solution  by  hydrochloric  acid. — Ph.  Lond.  Colour- 
less; sublimed  entirely  by  heat. — Ph.  Ed. 

The  local  action  of  benzoic  acid  is  that  of  an  acrid.  When  swallowed  it  occasions 
a  sensation  of  heat  and  acridity  in  the  back  part  of  the  mouth  and  throat,  and  heat 
at  the  stomach.     The  inhalation  of  its  vapour  causes  violent  coughing. 

On  the  general  system  it  acts  as  a  stimulant,  whose  influence  is,  however,  princi- 
pally directed  to  the  mucous  surfaces,  especially  the  aerian  membrane.  In  its  pas- 
sage through  the  system  it  abstracts  the  elements  of  glycocoll  or  gelatin  sugar,  and 
becomes  converted  into  hippuric  acid,  which  is  thrown  out  of  the  system  in  the 
urine  in  combination  with  a  base. 

C14H508,HO      +      C4H5N04      =      C'sH9NOe     +      2  HO 

Benzoic  acid.  Glycocoll.  Hippuric  acid.  Water. 

Mr.  Alexander  Ure1  first  pointed  out  the  fact,  that  the  quantity  of  hippuric  acid 
in  the  urine  is  increased  by  the  use  of  benzoic  acid.3  If,  an  hour  after  a  meal,  a 
scruple  or  half  a  drachm  of  benzoic  acid  be  taken  into  the  stomach,  the  urine  sub- 
sequently voided,  within  three  or  four  hours,  will  be  found,  on  adding  a  small  quan- 
tity (about  one-twelfth  part)  of  muriatic  acid,  to  yield  a  copious  precipitate  of  rose- 
pink  acicular  crystals  of  hippuric  acid,  which  weigh,  after  being  allowed  to  settle  for 
a  day,  from  fifteen  to  twenty-nine  grains.  Mr.  Ure's  observations  were  confirmed 
by  the  experiments  of  Dr.  Garrod3  and  Keller.4  It  was  also  found  by  Keller,  that 
the  urine  which  yielded  hippuric  acid  contained  the  normal  proportion  of  both  uric 
acid  and  urea. 

tjses. — Benzoic  acid  is  a  constituent  of  the  Tinctura  Camphorse  Composila 
[TV.  Opii  Camphorata,  U.  S.] ;  but  otherwise  is  but  little  employed  in  medicine. 
It  is  sometimes  administered  in  chronic  bronchial  affections.  I  have  repeatedly  tried 
it  but  have  seldom  seen  benefit  result  from  its  use.  I  have  more  frequently  seen 
it  augment  than  relieve  the  cough.  On  account  of  the  alteration  which  it  effects  in 
the  quality  of  the  urine,  benzoic  acid  has  been  administered  with  the  view  of  pro- 
moting the  excretion  of  nitrogenous  matter,  the  retention  of  which  is  the  supposed 
cause  of  disease.  Thus,  Mr.  Ure  employed  it  in  the  gouty  diathesis  to  prevent  the 
formation  of  the  tophaceous  concretions  commonly  called  chalk  stones,  and  to  cor- 

1  Medico-Chirurgical  Transactions,  vol.  xxiv.  p.  30,  1841;  and  Pharmaceutical  Transactions,  vol.l.P- 

»  In  1831,  Wohler  expressed  his  opinion  that,  by  digestion,  benzoic  acid  was  probably  converted  into 
hippuric  acid  (Keller,  infra  cit.). 

3  Memoirs  of  the  Chemical  Society,  vol.  i.  p.  19,  1842. 

4  Keller,  Ann.  der  Chim.  u.  Phaim.  JBd.  xlm.  p.  108,  1812. 
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rcct  and  remove  certain  disordered  states  of  the  urine  in  individuals  prone  to  attacks 
of  gravel.  But  if  Keller's  observations  (before  stated)  be  correct,  benzoic  acid 
does  not  affect  the  quantity  of  uric  acid  in  the  urine.  Farther  experiments  with  it 
on  a  larger  scale  are  desirable  in  order  to  determine  positively  whether  it  has  or  has 
not  any  influence  over  the  excretion  of  uric  acid  or  urea. — Dose,  grs.  v  to  3J-  ?t 
may  be  given  in  the  form  of  a  benzoate  (which  has  a  similar  action  on  the  urine  to 
that  of  the  free  acid).  For  this  purpose  it  may  be  dissolved  in  water  by  the  aid  of 
a  few  drops  of  a  solution  of  either  ammonia  or  potash. 


Order  L.  SAPOTACEvE,  Endlkher. 

Characters. —  Calyx  regular,  persistent,  in  5-or  occasionally  in  4 — 8  divisions,  which  are  either 
valvate  or  imbricate  in  aestivation.  Corolla  monopetalous,  hypogynous,  regular,  deciduous,  its 
segments  usually  equal  in  number  to  those  of  the  calyx,  seldom  twice  or  thrice  as  many,  imbri- 
cate in  aestivation.  Stamens  arising  from  the  corolla,  in  number  definite, distinct,  the  fertileones 
equal  in  number  to  the  segments  of  the  calyx,  and  opposite  those  segments  of  the  corolla  which 
alternate  with  the  latter,  seldom  more;  anthers  usually  turned  outwards.  The  sterile  stamens 
as  numerous  as  the  fertile  ones,  with  which  they  alternate.  Disk  0.  Ovary  superior,  with  seve- 
ral cells,  in  each  of  which  is  1  ascending  or  pendulous  anatropal  ovule;  style  1  ;  stigma  undi- 
vided, occasionally  lobed.  Fruit  fleshy,  with  several  1-seeded  cells,  or  by  abortion  only  1; 
Seeds  nut-like,  sometimes  cohering  into  a  several-celled  putamen;  testa  bony,  shining,  with  a 
very  long  scar  on  the  inner  face,  where  it  is  opake  and  softer  than  the  rest;  embryo  erect,  large 
white,  usually  inclosed  in  fleshy  albumen ;  Cotyledons,  when  albumen  is  present,  foliaceous; 
when  absent,  fleshy  and  sometimes  connate;  radicle  short,  straight,  or  a  little  curved,  turned  to- 
wards the  hilum. —  Trees  or  shrubs,  chiefly  natives  of  the  tropics,  and  often  abounding  in  milky 
juice.  leaves  alternate,  or  occasionally  almost  whorled,  without  stipules,  entire,  coriaceous. 
Inflorescence  axillary.     Flowers  hermaphrodite  (Lindley). 

Propxrtiis. — The  fruit  of  many  is  esteemed  as  an  article  of  dessert.  The  seeds  of  several 
yield  a  fatty  oil.     The  bark  of  some  species  is  bitter  and  astringent,  and  is  used  as  a  febrifuge. 

205.  Isonandra  Gutta,  Hooker.— The  Gutta  Percha  Tree. 

(Succus.) 

Lonandra  Gutta,  Hooker,  Lond.  Journ.  of  Botany,  1848;  and  Pharmaceutical  Journal,  vol.  vii. 
p.  179,  1848. — A  tall  tree,  a  native  of  the  Malayan  Archipelago,  especially  of  Singapore.  Its 
milky  juice  becomes  concrete  by  exposure  to  the  air,  and  forms  the  substance  called  guttapercha. 
"A  magnificent  tree  of  5(J,or  more  probably  100  years  growth,  is  cut  down,  the  bark  stripped 
oil',  and  the  milky  juice  collected  and  poured  into  a  trough  formed  by  the  hollow  stem  of  the 
plantain  leaf;  it  quickly  coagulates  on  exposure  to  the  air;  but  from  one  tree  I  was  told  that 
not  more  than  SO  lbs.  or  30  lbs.  are  procured,"  (Montgomerie.)1  It  is  extensively  imported  in 
blocks,  and  is  purified  by  "devilling"  or  kneading  in  hot  water.  As  imported,  it  is  a  white  or 
diny  pinkish  opake  solid.  Its  density  is  0.79.  Water,  alcohol,  alkaline  solutions,  muriatic  and 
acetic  acids,  have  no  action  on  it.  Oil  of  vitriol  slowly  chars  it ;  nitric  acid  converts  it  into  a 
yellow  resin.  Ether  and  coal  naphtha  soften  it  in  the  cold,  and  by  the  aid  of  heat  effect  an  im- 
perfect solution  of  it.  Its  best  solvent  is  oil  of  turpentine.  Its  most  important  quality,  and 
which  renders  it  so  useful  in  the  arts,  is  the  facility  with  which  it  softens  and  becomes  plastic  in 
hot  water.  In  this  state  it  may  be  readily  moulded  into  any  required  shape,  and  joined,  by 
pressure,  to  oilier  pieces  which  have  also  been  rendered  plastic  by  heat.  When  it  cools  it  re- 
sumes itj  original  hard  and  tough  nature.2— Gutta  percha  of  commerce  consists  chiefly  of  a  pecu- 
liar substance  (gutta  percha,  properly  so  called)  mixed  with  a  small  quantity  of  a  vegetable  acid, 
casein  (hence,  the  cheesy  odour  which  it  sometimes  possesses),  a  resin  soluble  in  ether  and  in  oil  of 
turpentine,  and  a  resin  soluble  in  alcohol.3 — The  pure  gutta  percha  is  a  carbo-hydrogen,  analo- 
gous to  caoutchouc1— The  uses  of  gutta  percha  in  the  arts  are  most  extensive.3  It  is  already 
the  subject  of  numerous  patents.6  It  also  serves  some  useful  purposes  in  medicine,  suruery.and 
pharmacy.  A  solution  of  it  in  chloroform  has  been  used  by  Prof.  Simpson7  as  a  dressing  of 
When  a  thin  layer  of  the  solution  is  spread  upon  the  skin  or  any  other  surface  the 
chloroform  rapidly  evaporates,  and  leaves  a  film  or  webof  gutta  percha  possessing  all  the  t'ena- 

1  PhmrmaciUtical  Journal,  vol.  vi.  p.  377,  1-17 

3  illy,  Pharmaceutical  Journal,  vol.  v.  p.  510,  1846. 
Iran,  Journ.  dr.  Pkartn.  it  de  Chimu,  3me  sir.  t.  xi.  p.  17   1S47. 
i  Macllfmn,  I'hnrmnr,  iiiirnt  Journal,  vol.  V.  p.  472,  lb  10. 
■   ''"'■  v"l    vi.  I>.  .b.'    IH:.  ''Ibid   vol    viii    n    Ui    1AM 

'  AM.  vol.  TUT  p  isw- vol.  viu.  p.  111,1,49. 
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Fig.  319. 


Isonandra  Gutta,  Hooker. 
1.  Flower  scarcely  expanded  ;  2,  flower  with  the  corolla  expanded;  3.  pistil;  4,  transverse  «<**•_ 
the  ovary;  5,  vertical  section  of  the  ovary;  6,  anther;  7,  scarcely  mature  fruit  (natural  size; ,  u,  »« 
verse  section  of  ditto.     (All  but  Fig.  7  magnified.) 
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city  and  other  properties  of  that  substance.  A  layer  of  it  of  the  thickness  of  good  writing-paper 
has  perhaps  as  much  strength  and  tenacity  as  to  hold  the  edges  of  a  wound  together  with  all 
the  required  strength  and  firmness  of  sutures.  Mr.  Acton1  finds  that  a  compound  solution  of 
caoutchouc  and  gutta  percha  may  be  used  to  form  a  kind  of  membrane  to  protect  the  skin 
>  the  action  of  contagious  poisons.  The  solution  is  prepared  by  adding  a  drachm  of  gutta 
10  an  ounce  of  benzole  (the  volatile  principle  of  coal  naphtha)  and  ten  grains  of  India 
rubber  to  the  same  quantity  of  benzole,  each  being  dissolved  at  a  gentle  beat,  and  then  mixed 
in  equal  proportions.  It  may  be  used  to  protect  the  hands  in  post-mortem  examinations,  to  pre- 
vent excoriation  of  the  cheek  in  gonorrhceal  ophthalmia,  in  covering  parts  contiguous  to  a  sore 
where  the  water-dressing  is  used,  &c.  In  the  treatment  of  clubfoot,  fractures,  &c.  Mr.  Lyon2  has 
found  it  a  useful  mechanical  agent. 

206.  Chrysophyllum  Buranheim,  Riedel. 

Sex.  Syst.  Pentandria,  Monogynia. 
(Cortex.) 

Burunltem,  Guaranhem,  Tupin.  (Mohica.?);  Martins,  Syst.  Mat.  Med.  Veg.  Brasil.  p.  48,  1843  : 
Chrysophyllum  glycyphlaum,  Casaretti,  Jotim.  de  Pharm.  et  Chim.  t.  vi.  p.  C4,  1844. — A  tree 
growing  in  the  Brazils  near  Rio  de  Janeiro.  Its  bark,  which  has  long  been  in  use  among  the 
Brazilians,  was  introduced  into  medicinal  use,  a  few  years  ago,3  in  France,  under  the  name  of 
monesia  or  monesia  bark  (cortex  monesia).  The  recent  bark  is  lactescent ;  but  the  bark,  such  as  it 
comes  to  Europe,  is  thick,  compact,  heavy,  very  flat,  brown,  and  hard,  without  any  suberous  or 
herbaceous  layer.  Its  taste  is  at  first  sweet,  afterwards  astringent  and  bitter.  It  has  been  ana- 
lyzed by  B.  Derosne,  Henry,  and  Payen,4  who  found  it  to  consist  of  an  aromatic  principle  (traces), 
Jul,ihloroj)hylle,  and  wax,  1.2;  glyeyrrhizine,  1.4;  monesine,  an  acrid  principle  analogous  to  sapo- 
nine,  4.7  ;  tannic  acid  7.5;  red  colouring  matter  analogous  to  that  of  cinchona  and  catechu  (ru- 
binic  acid),  9.2;  gum  (small  quantity),  supermalale  of  lime,  1.3;  salts  of  potash,  lime,  and  magnesia, 
silica,  oxide  of  iron,  &c.  3.0;  pectine  and  lignine  71.7=100.  A  blackish  extract  of  the  bark  has 
been  brought  to  Europe  under  the  name  of  extract  of  buranhem  or  guaranhem  ;  it  strikes  a  blue 
colour  with  the  salts  of  iron. — Monesia  or  Buranhem  is  an  astringent.  It  is  employed  by  the 
Brazilians  in  leucorrhoea,  atonic  diarrhoea,  uterine  hemorrhage,  and  chronic  mucous  discharges 
generally,  I'  has  been  used  in  France  and  Germany  in  the  same  cases.  But  it  does  not  ap- 
pear to  possess  any  superiority  over  rhatany,  catechu,  and  other  well-known  astringents;  and 
consequently  it  has  now  fallen  into  disuse.  The  aqueous  extract  is  given  in  doses  of  from  a 
scruple  to  ;t  drachm.  It  is  soluble  both  in  water  and  spirit.  An  ointment  containing  a  drachm 
of  the  extract  to  an  ounce  of  fatty  matter  has  also  been  employed  as  a  topical  astringent.  Mo- 
nesine has  also  been  used  in  medicine.6 

SUBDIVISION  III.  CALYCIFLORiE,  De  Cand. 

Calyx  gamosepalous,  i.  e.  sepals  more  or  less  united  at  the  base.  Torus  more  or  less  adnale  to  the  inside 
of  the  calyx  at  the  base.  Petals  and  stamens  inserted  into  that  part  of  the  torus  adnale  to  the 
calyx,  and,  therefore,  commonly  said  to  arise  from  tlie  calyx.  Petals  free  or  united.  Ovary  free 
or  adnale  to  the  calyx. 

Order  LI.  PYROLACEiE,  Lind.— WINTER-GREENS. 

Chaii  iCTXM.—  Calyx  free,  4-,  more  frequently  5  partite,  persistent.  Petals  5,  free  or  cohering, 
perigynous  '  with  en  imbricated  eestivation.  Stamens  twice  the  number  of  the  petals,  to  which 
they  are  not  adherent ;  anthers  biloculur,  dehiscing  by  2  pores.  Ovarium  3- to  5  celled,  seated 
on  a  hypogynous  disk.  Style  1.  Stigtna  roundish  or  lobed,  sometimes  slightly  indusiate.  Cap- 
tuk  ::-  to  &  celled,  .'!-  to  5-valved,  loculioidal  dehiscent.  Placenta:  adherent  at  the  centre.  Seeds 
indefinite,  minute,  with  a  pellicle  indusiate  or  winged.  Embryo  minute,  at  the  base  of  fleshy 
albumen,  with  moderately  distinct  cotyledons.  Herbs,  natives  of  the  northern  hemisphere,  pe- 
rennial or  scarcely  under-shrubs,  smooth.  Stems  round,  naked,  or  leafy.  Leaves  simple,  entire 
or  dentate.  Flowers  racemose,  somewhat  umbellated,  rarely  solitary,  while  or  rose-coloured 
(DeCand) 

Phofkutiks. — In  structure,  proximate  principles,  and  medicinal  properties,  this  order  is  allied 
In  prevailing  principles  are  bitter,  resinous,  and  astringent  substances. 


■I.  viii.  p.  -J07,  1S49.  »  Half-yearly  Abstract  of  the  Medical  Sciences,  vol.  viii.  p   150 

Journ.  ,/,  Chim.  Med.  t.  v.  2de  ser.  p.  333,  li-.'J'J ;  Guibourt,  Journ.  de  Pharm.  t.  xxv.  p   710    1839 
4  .luurn.  de  Pharm.  t.  xxvii.  p.  20,  1811.  ' 

'  I'nr  further  details  respecting  monesia,  the  reader  is  referred  to  Dierhach's  Xruest.  Entd.  in  der  Mat 
Utd.  Bd.  ii.  p  'JUT.  |&43j  Duuglisonj  N*v  Remedies,  p.  43s,  1646;  and  Merat,  Suppl.  un  Diet.  Ur.iv  de 
Mat.  Mat   p.  I:;,,  1  — ■  1  < > . 

vol.  ii. — 37 
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207.  CHIMAPHILA  UMBELLATA,  AV/^/.-PIPSISSEWA; 
UMBELLATED  WINTER-GREEN. 

Cliimaphila  corymbosa,  Pursh  — Pyrola  nmbellata,  Linn. 

Sex.  Syst.  Decandria,  Monogynia. 
(Herba,  L.— Herb,  E.  D.) 

History. — The   Pipsissewa  was  employed   medicinally  by  the   aborigine  of 
America,     It  was  first  described  and  figured  by  Clusius,1  who  termed  it  !'■ 
vel frutescens ;  and  it  was  introduced  to  the  notice  of  the  profession,  in  1808  by 
Dr.  Mitchell.2     Monographs  on  it   have    been  published  by  Efiaa  Wolf,1  ami  by 
Radius.4     Its  generic  name  is  derived  from  ^?i^a,  winter,  and  ^aoj,  a  friend. 

Botany.     Gen.  Char. —  Calyx  5-cleft.     Petals  5,  spreading,  deciduous.     Sta- 
mens 10,  2  in  front  of  each  petal;  filaments  dilated  in  the  middle, 
rounded-obconical,  obtusely  angular,  umbilicated  at  the  apex.     Style  very 
concealed  in  the  umbilicus  of  the  ovary.     Stic/ma  orbicular,  tuberculated,  5-Vi 
Cells  of  the  capsule  dehiscent  at  the  apex;  the  valves  not  connected  by  toineutum 
{De  Gaud.) 

Sp.  Char. — Filaments  smooth.     Bracts  linear-awl-shaped.     Leaves  cuneate-lan- 
ceolate,  of  the  same  colour.  (De  Cand.) 

A  perennial  vurfer-shrub.     Rhizome  woody,  creeping.     Stems  ascending, 
what  angular,  marked  with  the  scars  of  former  leaves.     Leaves  in  irregular  whorls, 
evergreen,  coriaceous,  on  short  petioles,  serrate,  smooth,  shining.     Flowers  nodding 
in  a  small  corymb.      Oorolla  white,  tinged  with  red,  having  an  agreeable  odour. 

Hab. — Woods  of  Europe,  Asia,  and  more  frequently  North  America. 

I)»criptio^j. — The  officinal  parts  are  the  leaves  ( folia  chimaphilae  sn  py\ 
or  rather  the  leaves  and  the  stems  [herba  chimaphilae  sen  pyroUe).    The  fresh  leavel 
exhale  a  peculiar  odour  when  bruised ;  their  taste  is  bitter  and  astringent.     Tbe 
infusion  of  the  dried  herb  is  rendered  green  ([(annate  of  iron)  by  scsquichloride  of 
iron,  and  very  slightly  turbid  by  a  solution  of  isinglass. 

Cliimaphila  maculata,  or  spotted  winter-green,  probably  possesses  similar  virtues  to  the  C.umbd- 
lata.     "The  character  of  the   leaves  of  the  two   plants  will  servo  to  distinguish  them. 
of  C.  maculata  are  lanceolate,  rounded  at  the  base,  where  they  are  broader  than  near  [I 
niit,  and  of  a  deep  olive  green  colour,  veined  with  greenish  white;  those  of  tbe  officinal 
are  broadest  near  the  summit,  gradually  narrowing  to  the  base,  and  of  a  uniform  shining 
In  drying,  with  exposure  to  light,  the  colour  fades  very  much,  though  it  still  retains  a  greenish 
hue,"  (Wood.)5 

Composition. — This  plant  has  been  analyzed  by  Elias  Wolf  and  by  Pr.  Mar- 
tens;6 their  results  are  as  follows  : — 

Wolfs  Analysis.  Martens's  Analysis. 

Bitter  extractive 18.00    Bitter  gummy  extractive,  with  a  small  qaan- 

Resin 2.40  :      tity  of  tannin  and  seme  vegetable  calcare- 

Tannin 1.38        ons  salts 1"w 

Woody  fibre,  with  a  small  proportion  of  gum  Oxidized  extractive '  jj 

and  vegetable  calcareous  salts 78.02    Soft  resin  and  chloropliylle 3.M 

Balsamic  bard  n«in ; 

Tannin  with  gallic  acid '•*' 

Woody  fibre Kl® 

Moisture  and  loss '•* 


100.00 


100  M 


The  activity  of  the  plant  resides,  in  part  at  least,  in  the  bitter  extractive,  resin,  and  tannin;  bat 
it  is  probable  that  there  is  also  some  volatile  constituent  (essential  oil?)  in  the  fresh  plant  » 
which  the  medicinal  properties  of  the  plant  are  in  part  due. 

Puysiological  Effects. — The  fresh  leaves  appear  to  possess  considerable 
acridity,  depending,  probably,  on  some  volatile  constituent;  for  Dr.  Bari  D 

1  HiMoria  Pannonica.  a  Inaug.  Diss.  Pliilad.  1803. 

2  Diss  de  Pyrola  umbell.  Goett.  1817.  _.  _,.„, 
4  Dissert,  de  Pyrola  et  Chimoph  .  Spec.  i.  1821  ;  Spec.  ii.  1829.  '  United  Sinus  Dispensatory. 
*  Martiny,  Entyklop.  de  med.pharm.  Natural  u.  Kohrwnarenkunde,  Bd.  i.  p.  763,  1813. 


Nat.  Ord.  Ericaceae.  579 

that,  when  bruised,  they  produce  rubefaction,  vesication,  and  desquamation,  if 
applied  to  the  skin. 

The  infusion  of  the  dried  leaves,  when  swallowed,  acts  as  a  tonic,  producing  an 
agreeable  sensation  in  the  stomach,  and  assisting  the  appetite  and  digestive  process. 
It  promotes  the  action  of  the  secreting  organs,  more  especially  the  kidneys,  over 
which,  indeed,  it  has  appeared  to  exercise  a  specific  influence;  increasing  the  quan- 
tity of  urine;  diminishing,  as  some  have  imagined,  the  quantity  of  lithic  acid  or 
lithates  secreted ;  and  beneficially  influencing  several  forms  of  chronic  nephritic 
disease.  Indeed,  this  plant  possesses,  in  its  medicinal  as  well  as  its  natural-histori- 
cal and  chemical  relations,  qualities  analogous  to  those  belonging  to  Uva-ursi. 

Uses. — The  following  are  the  principal  diseases  in  which  it  has  been  em- 
ployed : — 

1.  ///  dropsies,  accompanied  with  great  debility  and  loss  of  appetite,  it  is  useful 
as  a  diuretic,  as  well  as  on  account  of  its  stomachic  and  tonic  qualities.  It  was  in- 
troduced to  the  notice  of  practitioners  in  this  country  as  a  remedy  for  this  class 
of  diseases,  by  Dr.  W.  Somerville.1  Dr.  Beatty"  has  also  found  it  useful  in  this 
disc:' 

2.  ///  chron  ic  affections  of  the  urinary  organs. — Pyrola  has  been  found  serviceable 
in  the  various  disorders  of  the  urinary  organs,  in  which  the  Uva-ursi  frequently 
proves  beneficial ;  such  as  cystirrlteei  and  calculous  complaints.  It  has  occasionally 
alleviated  some  cases  of  hematuria,  ischuria,  dysury,  and  gonorrhoea. 

3.  In  scrofula. — We  can  readily  believe  that,  as  a  tonic,  this  remedy  may  be 
useful  in  various  forms  of  scrofula.  But  it  has  been  supposed  by  some  to  possess 
almost  specific  powers;  and  in  America  its  reputation  is  so  high,  that  in  the  pro- 
vinces it  acquired  the  title  of  "  King's  dure."  Dr.  Paris3  says  that  "an  irregular 
practitioner,  who  has  persuaded  a  number  of  persons  in  this  metropolis  that  he 

68  remedies  obtained  from  the  American  Indians,  by  which  he  is  enabled  to 
cure  scrofula  in  its  worst  forms,"  relies  for  success  on  chimaphila.  In  some  ill- 
conditioned  scrofulous  ulcers  pyrola  is  used  in  the  form  of  a  wash. 

ADMINISTRATION. — Chimaphila  is  given  in  the  form  of  decoction  or  extract ; 
the  latter  has  been  employed  in  doses  of  ten  or  fifteen  grains. 

DECOCTUM  CUIMAPIULE,  L.  [U.  S]  ;  Decoctum  Pyrola,  D.  ;  Decoction  of  Umhel- 
lated  Winter- Green. — (Chimaphila  3,j  ;  Distilled  Water  Oiss.  Boil  down  to  a 
pint  and  strain,  L. — The  Dublin  I bllt ge  orders  of  Leaves  of  Winter-Green,  dried, 
Jss;  Water  Oss.  Boil  for  ten  minutes  in  a  covered  vessel,  and  strain.) — Dose 
*oJ  to  ffij. 


Order  LII.  ERICACE/E,  Lindley.— IIEATHWORTS. 

Ericje,  Juss. — Erice.u,  I\.  Brown. 

Characters  — Calyx  4-  or  .r>-partite.  almost  equal,  entirely  unadherent  to  the  ovary,  persistent 
Corolla  perigynoue,  or  somewhat  hypogynous,  gnmopetalous,  4-  or  5-partite,  or  with  4  or  5  dis- 
tinci  petals,  regular  or  more  rarely  irregular  petals  imbricated  by  aestivation.     Stamens  definite, 
i  double  in  number   to   the  petals,  entirely  or  almost    free  from    the    corolla.     Anthers  2- 
ecllcil;  cells  hard,  dry,  separate  either  at  the  apex  oi  base,  often  furnished  with  some  append- 
hjscing   by  a   terminal    pore.     Ovary  free,  surrounded    at   the  base  by  a  disk,  which  is 
sometimes  nectariferous.    Style  sinule,  rigid     Stigma  un  livi  le  I,  toothe  I.  or  '3  lobed.    Frmt,  cap. 
snliir,  many  -ceded,  many-celled;  dehiscence  varies.  Suds  inserted  in  a  central  placenta,  small, 
indefinite;  the  testa  firmly  adhering  to  the  nucleus     /  mi  ryo  round  ;  in  the  axis  oi"  fleshy  albu- 
men; the  radicle  opposite  to  the  liilum  — Shrutis  or  v.,,,-  irely  small  trees.     Leaves  alter- 
imewhat  opposite  or  verucillate,  without  Blipules,  usually  rigid,  entire,  evergreen 
articulated  on  the  stem.     (De  Cmnd) 

PaoMR-riBs. — The  medicinal  qualities  of  the  officinal  heathworts  are  due  to  tannic  acid  (as 
mi),  and  to  volatile  oil  (as  in  GavilAeria  procumbent)       in  the  tribe  Rhodonae  are  lound 

I'hir.  Trans,  v.  310. 
*  Trans,  ojthz  King  ami  (sm'j  Coll.  of  Phys.  Ireland,  vol.  iv    p   33.  »  Pharmacologic 
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several  species  remarkable  for  their  narcotic  and  poisonous  properties;  as  Kahnia  lalifolia 
Rhododendron  chrysanthum,  and  Jlzalea  pontica.  The  poisonous  properties  of  Trebizond  boner 
are  due  to  the  latter  plant  (see  Honey). 

208.  ARCTOSTAPHYLOS  UVA-URSI,  Spring*— THE 
BEAR-BERRY. 

Arbutus  Uva-ursi,  Linn. 

Sex.  Syst.  Decandria,  Monogynia. 

(Folium.  L. — Leaves,  E .  D.) 

History. — Some  doubt  exists  whether  this  plant  was  known  to  the  ancient 
Greeks  and  Romans.  Bauhin1  and  some  others  think  that  it  is  the  iSato  Jtfa  of 
Dioscorides  f  but  the  leaves  are  very  unlike  those  of  Ruscm  aculeatus  (ifr/Mip«»if) 
to  which  he,  as  well  as  Pliny,3  compares  them.  The  oipxtov  atafvrf  of  Galen 
agrees  better  with  the  Uva-ursi,  though  the  short  description  of  it  applies  also  to 
Ribes  rubrum.4 

Botany.  Gen.  Char. —  Calyx  5-partite.  Corolla  ovate-urceolatc ;  the  mouth 
5-toothed,  revolute,  short.  Stamens  10,  inclosed  ;  filaments  somewhat  dilated  at 
the  base,  hairy-ciliate ;  anthers  compressed,  with  two  pores  at  the  point,  laterally 
2-awned,  awns  reflexed.  Ovarium  globose-depressed,  surrounded  with  3  scales; 
style  short ;  stigma  obtuse.  Berry  (or  berried  drupe)  globose,  5-,  rarely  0-,  7-,  1 0- 
celled ;  cells  1-seeded.  (De  Cand.) 

Sp.  Char — Procumbent.  Leaves  coriaceous,  persistent,  obovate,  quite  entire, 
shining.  Flowers  disposed  in  terminal  small  racemes.  Bractlcts,  beneath  the  pedi- 
cles, obtuse,  small.  (De  Cand.) 

Stems  woody,  round,  and  trailing.  Leaves  alternate,  stalked,  evergreen;  convex 
and  wrinkled  above ;  concave  and  paler  beneath.  Bractlets  coloured.  Sepah  pale- 
reddish,  permanent.  Corolla  rose-coloured,  smooth.  Berry  globose,  scarlet,  mealy 
within,  very  austere,  and  astringent.  Seeds  seldom  more  than  4  or  5,  though  there 
are  the  rudiments  of  8  or  10. 

Hab. — Indigenous.  Northern  parts  of  Europe,  Asia,  and  America.  On  dry, 
stony,  and  alpine  heaths. 

Description. — The  dried  leaves  (folia  uvse  ursi)  are  of  a  dark,  shining,  green 
colour,  and  have  a  bitter  astringent  taste,  but  no  odour.  Their  under  surface  is 
reticulated. 

The  leaves  of  Vaccinium  Vitis  Idaea  (Red  Whortleberry)  are  said  to  be  occa- 
sionally substituted  for  those  of  Uva-ursi.  The  fraud  (which  is  unlikely  to  occur 
in  this  country)  may  be  detected  by  the  edges  of  the  leaves  being  minutely  toothed, 
and  the  under  surface  dotted ;  whereas  the  edges  are  entire,  and  the  under  surface 
reticulated  in  the  genuine  leaves.  Furthermore,  the  false  leaves  are  deficient  in 
astringency,  and  their  watery  infusion  is  coloured  green  by  sesquichloride  of  iron, 
but  does  not  form  any  precipitate  with  gelatin  ;  whereas,  the  true  ones  are  highly 
astringent,  and  their  watery  infusion  forms  a  blackish-blue  precipitate  with  the 
sesquichloride  of  iron.5 

Composition. — Uva-ursi  leaves  were  analyzed,  in  1809,  by  MM.  Mclandri  and 
Moretti,6  and  in  1827  by  Meissner.7  The  constituents  in  103  parts  are,  according  to 
the  last-named  chemist,  gallic  acid  1.2,  tannic  with  some  gallic  acid  36.4,  resin  4.4, 
oxidized  extractive,  with  some  citrate  {?)  of  lime,  6.8,  gum  with  tupermala 
lime  and  soda,  and  traces  of  tannin  and  common  salt,  3.3,  chlorophylk  6.3,  yun 
{luetic  acid?)  extracted  by  potash  15.7,  extractive  obtained  by  potash  17.0,  hgnw 
9.6,  and  water  6.0  (excess  1.3). 

Physiological  Effects,     a.  On  Animals  generally. — Most  animals  refuse  io 

1  Pinax,  p.  470.  *  Lib.  iv.  cap.  44.  „  «, 

3  Hist.  Nat.  lib.  xxvii.  cap.  69,  ed.  Valp.  *  Murray,  De  Uva-ursi;  Opuscula,  u— 

'  See  Braconnot,  Bull.de  Pkarm.  iii.  318;  and  Bouillon- Lagrange,  Ann.  d   Chim.  Iv.  40. 

•  Bull,  de  Pharm.  i.  59.  '  Gtnelin,  Handb.  d.  Chem.  U.  12SH. 
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eat  this  plant ;  there  are,  however,  some  few  exceptions  to  this  statement.  Birds, 
it  is  said,  will  eat  the  berries;  and  Murray1  tells  us  that  two  kinds  of  insects  feed 
on  the  plant,  one  of  which  (a  species  of  Coccus)  yields  a  crimson  dye.  Girardi" 
found  that  an  infusion  of  the  leaves  might  be  injected  into  the  urinary  bladder  of 
animals  with  impunity;  but,  when  taken  internally,  it  excited  vomiting  and  contrac- 
tion and  inflammation  of  the  stomach. 

p.  On  Man. — The  obvious  effects  of  Uva-ursi  are  those  of  the  vegetable  astringents 
before  described  (see  vol.  i.  p.  243).  Its  activity  as  an  astringent  depends  on  tan- 
nic and  gallic  acids.  The  former  of  these  acids,  in  its  passage  through  the  system, 
becomes  oxidized  and  converted  into  gallic  and  pyrogallic  acids,  and  humus-like 
substances,  which  communicate  a  dark  colour  to  the  urine  (see  ante,  p.  326.) 

Uva-ursi  slightly  augments  the  quantity,  and  also  somewhat  modifies  the  quality 
of  the  urine.  Alexander3  found  that  3SS  0I*  the  powder  acted  as  a  mild  diuretic 
(see  vol.  i.  p.  279);  and  I  have  frequently  seen  lithic  deposits  in  the  urine  lessen 
under  its  use.     In  large  doses  the  powder  readily  nauseates. 

Uses. — As  an  astringent,  it  is  applicable  to  all  the  purposes  for  which  the  vegetable 
astringents  generally  are  used  (see  vol.  i.  p.  200).  It  has  been  employed  as  an  anti- 
dote in  poisoning  by  ipecacuanha  (see  Ipecacuanha).  But  the  principal  use  of  this 
remedy  is  in  chronic  affections  of  the  bladder,  attended  with  increased  secretion  of 
mucus,  and  unaccompanied  with  any  marks  of  active  inflammation.  Thus,  in  the 
latter  stages  of  catarrhus  vesicae,  the  continued  use  of  Uva-ursi  is  frequently  most 
beneficial.  Combined  with  hyoscyamus,  says  Dr.  Prout,4  and  persevered  in  steadily 
for  a  considerable  time,  it  seldom  fails  to  diminish  the  irritation  and  quantity  of 
mucus,  and  thus  to  mitigate  the  sufferings  of  the  patients.  "  It  undoubtedly  pos- 
,"  he  adds,  "considerable  powers  in  chronic  affections  of  the  bladder,  for 
which  only  it  is  adapted,  its  operation  being  slow  and  requiring  perseverance." 
Sir  Benjamin  Brodie,5  on  the  other  hand,  observes  that  "Uva-ursi  has  the  reputa- 
tion of  being  useful  in  some  cases  of  chronic  disease  of  the  bladder,  and  in  this 
[inflammation]  among  the  rest.  I  must  say,  however,  that  I  have  been  disap- 
pointed in  the  use  of  Uva-ursi,  and  that  I  have  not  seen  those  advantages  produced 
by  it  which  the  general  reputation  of  the  medicine  had  led  me  to  expect.  I  have 
seen  much  more  good  done  by  a  very  old  medicine" — the  root  of  the  Cissampelos 
Pareira.  Such  are  the  opposite  statements  of  the  effects  of  this  remedy,  made  by 
two  of  the  most  eminent  writers  on  diseases  of  the  urinary  organs.  My  own  expe- 
rience of  it  amounts  to  this :  that  in  some  cases  the  relief  obtained  by  the  use  of 
it  was  marked;  whereas,  in  other  instances,  it  was  of  no  avail.  It  is  to  be  remem- 
bered that  its  astringent  operation  unfits  it  for  acute  cases,  and  that  the  alteration 
which  it  produces  in  the  condition  of  the  urinary  organs  is  effected  very  slowly;  so 
that,  to  be  beneficial,  it  requires  to  be  exhibited  for  a  considerable  period.  In  cal- 
culous affections  it  has  occasionally  given  relief.  De  Haen6and  Van  Swieten7  speak 
of  the  good  effects  of  it  in  these  cases.  It  alleviated  the  pain,  checked  the  puru- 
lent and  mucous  secretion,  and  restored  the  urine  to  its  natural  condition.  These 
effects  seem  to  have  arisen  from  its  influence  over  the  kidneys  and  bladder,  for  it 
did  not  appear  to  affect  the  calculus.  1  have  already  stated  that  it  has  appeared 
to  me  to  lessen  lithic  deposits  in  the  urine.  In  chronic  bronchial  affections,  with 
profuse  mucous  or  purulent  secretion,  it  may  occasionally  prove  serviceable.  Br. 
Bourne"  gave  it  in  powder  (in  doses  of  from  8  to  20  grs.)  three  times  daily,  in  milk, 
with  success. 

ADMINISTRATION. — The  dose  of  the  powder  is  from  9j  to  5j.  But  the  "pow- 
dered leaves  of  this  plant  are  so  bulky  and  disagreeable,  that  few  stomachs  will  bear 
to  persevere  long  enough  in  the  use  of  the  requisite  quantity;  and  the  case  is  pretty 


him  [Snndifort,  Thesaurus,  ii.  453],  Pativi.  1784.  *  Exp.  Essays,  p.  151 

inary  Organs,  pp,  lro  and  L'tis,  3d  edit.  li;A3. 
"   ' ■  <'■'  =  ■  v..|    I    p   300.  •  R„t.  Med.  t.  ii.  p.  63. 

Commmtarus,  t.  xvi.  |>  300. 

ttf  I'ulmonary  Consumption,  &,c.  trtated  in'rA  [Tea-writ,  1805. 
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much  the  same  with  the  infusion  and  decoction."1  On  this  account  the  extract i» 
frequently  preferred. 

1.  DECOCTUM  IV.E  DBSI,  L.  D.  [U.  S.];  Decoction  of  Bear-herry.— (Uva-ursi  JJ; 
Distilled  Water  Oiss.     Boil  down   to  a  pint   and  strain,  L. — The  Dublin  I 
orders  of  Uva-ursi  %$s;  Water  Os.     Boil   for  ten  minutes  in  a  covered 

and  strain.) — Dose,  t'sj  to  f^iij,  three  times  a  day. 

2.  LTTRACTDI  IV.E  DBSI,  L-;  Extract  of  Bear-berry.— (Uva-ursi,  bruised,  ibiiss; 

Boiling  Distilled  Water  Cong.  ij.  Macerate  for  twenty-four  hours;  then  boil  down 
to  a  gallon,  and  strain  the  liquor  while  hot;  lastly,  evaporate  to  a  proper  consist- 
ence.)— Dose,  grs.  v  to  grs.  xv  twice  or  thrice  daily. 

209.  Gaultheria  procumbens,  Linn.— Partridge-Berry. 

Sex.  Syst.  Decandria,  Monogynia. 
(Leaves.) 

Gautiera  repens,  Rafinesque,'  Med.  Fl.  of  the  United  States.     In  different  parts  of  die  United 
States  it  is  known  by  different  names;  as  Grouse-berry,  Deer-berry,  Spice-berry,  Tea  berry. 
ain-tea,  Winter-green,  Box-berry,  &c. 

A  small  shrubby   evergreen.     Stem   prostrate,  smooth  ;   with    ascending   branches.     I 
obovate,  with  setaceous  serratures,  acute  at  either  end.    Pedicels  bearing  1 — 2  nodding  flowers, 
Calyx   5-Iobed,  white.     Corolla  white,  urceolate.     Capsule  small,  5-celled,  inclosed  within  the 
fleshy  calyx,  and  presenting  the  appearance  of  a  bright  scarlet  berry.     Grows  in  Amerii 
Canada  to  Virginia. 

The  leaves  and  other  parts  of  the  plant  contain  a  peculiar  volatile  oil  (oil  of  pat 
berry  or  oil  of  winter-green),  to  which  their  aromatic  qualities  are  due.  The  leaves  also  c 
tannin. 

The  leaves  are  aromatic,  stimulant,  and    astringent.     In  infusion   they  have  been  em] 
under  the  name  of  Mountain  or  Salvador  Tea,  as  a   substitute  for  China  tea.     Like  somi 
stimulants,  they  have  been   thought  to  promote  the  catamenia  and    milk.     As  astriiigenti,  they 
have  oeen  oted  in  chronic  diarrhoea.     But  they  are  chiefly  employed  on  account  of  theii 

le  flavour,  and  to  yield  the  essential  oil. 
abThe  volatile  oil  of  partridge  berry  (oleum  gaultheria,  Ph.  United   States)  has  occa 
imported,  and  sold   in  England  under  the  name  of  oil  of  winter  green.     It  is  obtained  chiefly  in 
New  Jersey,  by  submitting  the  leaves  of  the  plant  to  distillation  with  water.     As  usa 
with  in  commerce,  it  has  a  brownish-yellow  or  pinkish  colour;  that  which  I  have  met  with  in 
England  was  pinkish-yellow.     By  redistillation  it   becomes  colourless.     It  is  the  beavie 
the  volatile  oils;   its  sp.  gr.  being  1.173  at  50°  F.;   and   this  character,  therefore,  I. 
of  the  purity  of  the  oil.     Its  boiling  point  is  4120.8    Its  taste  is  sweetish,  pungent,  and  peculiar; 
its  odour  characteristic  and  agreeable.     It  solidifies  when  dropped   into  a  solution  of  po 
soda.     The  aqueous  solution  of  the  oil  assumes,  on  the  addition  of  a  persalt  of  iron,  i 
colour  (salicylate  of  the  peroxide  of  iron).     The  commercial  oil  consists,  according  to  Cain 
two  volatile  oils — one  light,  the  other  heavy.     The  light  oil  of  partridge-berry  or  gual 
(C2°H16),  constitutes  about  yffth  part  of  die  commercial  oil,  and  forms  the  first  portion  which  dii 
tils  over.     It  is  a  colourless,  very  limpid  oil,  with  an  agreeable  odour,  approximating  to 
oil  of  pepper.     It  boils  at  417°  F.     It  is  isomeric  with  oil  of  turpentine.     The  heavy  oi 
ridge  berry,  gualtheric  acid,  or  salicylate  of  methylene  (C2H30,C|4H^05),  constitutes  ,V,,S  "l  ' 
mercial  oil.     It  is  a  colourless   liquid,  having  a  sp.  gr.  of  1.18  at  00°  F..  and  a  warm  and  aro- 
matic taste.     It  dissolves   in  all   proportions  in  alcohol  and  ether,  and  slightly  so  in   water.    It 
combines  with  bases  to  form  salts  (gual ther ales). 

The  commercial  oil  of  partridge-berry  is  an  aromatic  stimulant,  and  is  chiefly  used  to 
the  unpleasant  flavour  of  other  medicines  (see  Syrup  of  Sarsaparilla,  p.  '270).    Like  othi 
tial  oils,  it  is  sometimes  employed  to  allay  toothache.    In  the  dose  of  a  fluidounce  it  hai 
death  ;  on  examination  of  the  body,  strong  marks  of  inflammation  of  the  stomach  were  I 
covered.5     The  essence,  prepared  by  dissolving  the  oil  in  rectified  spirit,  is  somen- 
as  a  cordial  and  stimulant. 

1  Pront,  op.  eit.  p   185. 

-  Rafinesque  observes  that  this  plant  was  dedicated  to  Dr.  Gautier.  of  Canada,  by  Kalm,  wrongly  ' 
spelt  Gaultheria  and  Gualtheria  ;  and  that  it  is  creeping,  not  procumbent ;  hence,  he  proposed  t 
the  name  from  Gaultheria  procumbens  to  Gautiera  repens. 

3  Mr.  Procter,  Jun.,  Am.  Jovrn.  of  P harm.  iii.  and  xiv. 

4  Ann.  dt  Chim.  tt  Phys.  3ine  ser.  t.  x.  p.  M7. 

*  U\iud  States  Dispensatory  (Journ.  of  Phil.  Col.  of  Pharm.  vi.  290). 
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Order  LIII.  LOBELIACE^,  Jussieu,— LOBELIADS. 

Characters — Calyx  5-lobed,  more  or  less  adherent  to  the  ovary.  Corolla  persistent,  more 
imopetalous;  lobes  or  petals  5,  usually  irregular,  sometimes  almost  regular;  lubes  entire 
or  cleft  longitudinally.  ..'Estiva/ion  somewhat  valvular.  Stamens  5,  alternate  with  the  lobes  of 
die  corolla,  usually  free,  but  sometimes  adherent  to  the  tube  of  the  corolla  ;  filaments  free,  or 
pore  or  less  connate;  anthers  cohering,  bilocular,  dehiscing  longitudinally;  pollen  ovoid.  Ovary 
inferior  or  semi-superior,  'J- or  rarely  1-celled,  then  with  paricial  placentae;  style  1  ;  sligma  sur- 
rounded  with  a  ring  of  hairs:  Fruit  usually  dehiscing  at  the  apex  by  2  valves,  rarely  from 
above  by  an  operculum,  or  laterally  by  3  valves, or  indehisceut.  Seeds  indefinite;  albumen  fle.-hy  ; 
traight. — Lactescent  kerbs  or  under-shrubs,  rarely  small  trees.  Leaves  alternate,  without 
Itipules.    Flowers  usually  axillary,  solitary,  racemose.    (Condensed  from  De  Cand.) 

PiioPKRTits. — Dangerous  or  suspicious  plants;  mostly  acrids  or  aero  narcotics. 

210.  LOBELIA  INFLATA,  Linn  -BLADDER-PODDED 
LOBELIA;   INDIAN  TOBACCO- 

Sex.  Syst.  Pentandria,  Monogynia. 
(Herba  florens,  Z..— Herb,  E.  D.) 

History. — This  plant  was  employed  by  the  aborigines  in  America;  and  after 
hating  been  for  some  time  used  by  quacks,  was  introduced  to  the  notice  of  the  pro- 
bj  the  Rev.  Dr.  Cutler,  of  iMassachusetts.1  It  was  introduced  into  England, 
in  1829,  by  Dr.  Reece.a 

DOTANY.  Gen.  Char. —  Cahjx  5-lobcd  ;  the  tube  obconical,  ovoid  or  hemispheri- 
cal. Corolla  cleft  longitudinally  from  above,  bilabiate  ;  the  tube  cylindrical  or 
funnel-shaped,  straight;  the  upper  Up  usually  smaller,  and  erect;  the  lower  gene- 
rally spreading,  broader,  3-clefk,  or  more  rarely  3-toothed.  Tbe  2  inferior  or  occa- 
sionally all  of  tbe  anthers,  barbed  at  the  point.  Ovary  inferior  or  semi-superior, 
and  (in  species  very  much  alike)  somewhat  free.  (De  Cand.) 

Sp.  Char. — Stem  erect,  the  lower  part  simple  and  shaggy;  the  upper  part  ra- 
nd smooth.  Leaven  irregularly  serrate-dentate,  hairy;  the  lower  ones  oblong, 
.  shortly  petiolcd;  the  middle  ones  ovate-acute,  sessile.  Flowers  small, 
racemose.  Pedicels  short,  with  an  acuminate  bract.  Calyx  smooth,  the  tube  ovoid ; 
the  lobes  linear-acuminate,   equal  to   the   corolla.      Capsule  ovoid,  inflated.    (De 

Animal;  height,  a  foot  or  more.     Hoot  fibrous.     Sinn  angular.     Leaves  scat- 
tered; segments  of  the  calyx  linear,  pointed.     Corolla  delicate  blue.     Anthers  col- 
into  an  oblong  curved  body,  purple  ;  filaments  white.    Style  filiform;  stigma 
Curved,  and   inclosed  by  the  anthers.      Capsule  2-celled,    10-angled,  crowned  with 

x.     Seeds  (Fig.  320)  numerous,  small  (about  Jjd  of 
;">  inch    long,  and  J-yth  of  an    inch   broad),   brown,  oblong,  Fig.  320. 

oval  or  almond-shaped,  reticulated  with  brown  fibres,  the  in- 
es  irregular  in  shape,  and  yellow. 
Hab. — North  America,  from  Canada  to  Carolina  and  the 
ippi.     Begins  to  flower  in  July.    The  plant  should  be 
cted  in  August  or  September. 
Description. — Both  the  flowering  herb  and  seeds  are  im- 

d  from  America,  and  are  found  in  the  shops. 
1.   The  flowering  herb  [herba  florens  lobelise  inflatd)  is 
chiefly  prepared   by  the   Shaking  Quakers  of  New  Lebanon, 
North  America.     It  has  been  compressed  into  oblong  cakes,     Seedof  LoMia  inflala 

ither  half  a  pound  or  a  pound  each,  and  enveloped  magnified. 

in  blue  paper. 

■  r's  Anur.  JV<  u>  Dinptnsatory,  2d  ed.  p 
1  Pract.  Treat,  on  the  Anti-asthmatic  Properties  of  Bladder-podded  Lobelia,  1829. 
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i  LOBELIA. 


^  Lobelia  inflata.  g| 

D.  M.  &  Co., 

WATF.HVLIET,  N.  T.        & 


The  packages  imported  by  Mr.  M'Culloch,  of  Covent  Garden   Market,  have  i 

label  on  them,  of  which  the  adjoined  is  a  copy. 
The  dried  herb  is  pale  greenish-yellow:  its 
smell  is  somewhat  nauseous  and  irritatin 

taste  burning  and  acrid,  very  similar  to  thai  of 
tobacco.  Its  powder  (pulvis  lobelia  )  is  greeniah 
and  somewhat  resembles  powdered  senna 

2.  The  seeds  (semina  lobelia?  inflata  >  have 
been  already  described.     Their  powder 
scminum  lubcliae  inflate)  is  brown,  Bomewbtt 
resembling  rappee,  but  scarcely  so  uniform  in  colour,  and  communicates  a 
stain  to  paper.     When  examined  by  the  microscope,  this  powder  is  found  to 
sist  chiefly  of  broken  seeds,  but  intermixed  with  some  whole  ones. 

Description. — This  plant  was  first  examined  chemically  by  Dr.  Colhoun,1  and 
afterwards  by  Mr.  "Win.  Procter,  Jun.3  In  the  second  edition  of  the  present  work 
(1842),  I  published  the  results  of  a  few  experiments  made  with  the  view 
termining  the  composition  of  this  plant.  A  more  complete  analysis  of  it  was  made 
by  Reinsch3  in  1843.  Very  recently,  Mr.  Bastick4  has  published  some  experiments 
made  with  the  object  of  isolating  the  active  principle. 


Procter's  Analysis. 

A  peculiar  acrid  alkaline 

principle. 
Resin. 

Chlorophylle. 
Gum. 

Gallic  [lobelic]  acid. 
Fixed  oil. 
Salts  of  lime. 
Salts  of  potash. 
Oxide  of  iron. 
Lignin. 


Pereira's  Analysis, 
Volatile  principle. 
Lobelina. 
Lobelic  acid. 
Resin. 

Chlorophylle. 
Gum. 

Extractive. 
Caoutchouc  ? 
Woody  fibre. 


lieinsch's  Analysis. 

Water     110 

Volatile  oil not  determined 

Alcoholic  extract — 

Chlorophylle     1 

Wax 

Resin [    u 

Stearins J 

Peculiar  substance  (Lobeliin) 2.2 

Aromatic  resin I .:i 

Vegetable  gluten     2.8 

Aqueous  extract — 

Gum 6  0 

Potash,  lime,  magnesia,  iron,  and  manga- 
nese salts,  with  organic  and  inorganic  acids    2.4 

Extracted  by  potash- 
Gum     1'-'4 

Vegetable  fibre 2C.G 

100.2 

1.  Volatile  Oil  of  Lobelia  ;  Odorous  Principle  of  Lobelia ;  Lnbelianin. — Water  distilled  from 
lobelia  has  the  peculiar  smell,  and  in  my  former  experiments  appeared  to  me  to  possess  a 
nauseous,  acrid  taste  of  the  plant;  but  Mr.  Procter,  Jun.  declares  it  to  be  devoid  of  ai 

and  Reinsch  states  that  the  oil  which  comes  over  on  the  water  has  a  bland  taste  and  a  moder- 
ately strong  odour.     In  one  experiment,  1  obtained  a  thin  film  of  what  appeared  to  be 
volatile  oil.     The  distilled  water  of  lobelia  is  unaffected  by  acids,  sesquichloride  of  iron,  and 
tincture  of  nutgalls. 

2.  Lobelina;  Lobeliin;  Peculiar  Acrid  Alkaline  Principle. — The  existence  of  this  principle 
was  first  announced,  though  not  isolated,  by  Dr.  Colhoun.     According  to  Mr.  Procter  il 

in  the  seeds  in  larger  proportion  than  in  the  herb.  From  twelve  ounces  of  the  former  lie  ob- 
tained eighteen  and  a  half  grains  of  lobelina.  He  procured  it  by  treating  the  seeds  with  alco- 
hol acidulated  with  acetic  acid  until  deprived  of  their  acrimony.  The  tincture  wa 
to  the  consistence  of  an  extract  which  was  triturated  with  magnesia  and  water,  and  alter  re- 
peated agitation  with  water,  the  liquor  which  held  lobelina  in  solution  was  filtered  arcl 
repeatedly  with  ether  until  deprived  of  acrimony;  the  ethereal  solution  was  then  decantedana 
allowed  to  evaporate  spontaneously.  The  impure  lobelina  thus  obtained  waa  dissolved  in  water 
by  the  aid  of  sulphuric  acid,  the  solution  decolorized  by  animal  charcoal,  and  then  mixed  «ntn 
magnesia.  The  liquor  was  then  agitated  with  ether  to  dissolve  the  lobelina  which  had  been 
set  free,  and  the  ethereal  solution  allowed  to  evaporate  spontaneously. 

Mr.  Bastick's  process  for  obtaining  it  is  similar  to  that  recommended  by  Liebig  for  procuring 
hyoscyamia. 

Lobelina  is  a  liquid  alkaloid,  of  a  light  yellow  colour  and  somewhat  aromatic  odour.    It  u 

1  Journal  of  the  Philadelphia  College  of  Pharmacy,  Jan.  1831 ;  and  Journ.  de  Pharmacie,  t.  xx.  p.  MS, 
1834.  ,    „ 

2  American  Journal  of  Pharmacy,  vol.  ix.  p.  98,  1833;  and  vol.  xiii.  p.  1.    Also,  Pharmaceut.  Journ- 
vol.  x.  pp.  451  and  456.  ,,,. 

3  Pharmaceutical  Journal,  vol.  iii.  p.  128,  1843.  *  Ibid.  vol.  x.  p.  2,0,  lbW. 
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lighter  than  water,  on  which  fluid  it  floats.  It  is  soluble  in  water,  but  more  so  in  alcohol  and 
ether.  It  is  also  soluble  in  oil  of  turpentine  and  oil  of  sweet  almonds.  It  has  an  alkaline  re- 
orj  reddened  litmus  paper,  and  unites  with  sulphuric,  nitric,  hydrochloric,  oxalic,  and 
lobelic  acids,  to  form  crystal lizahle  salts,  which  are  more  soluble  in  water  than  the  alkaloid  itself. 
Tannic  acid  throws  it  down  from  its  solution  in  the  form  of  a  white  bitannate.  Mr.  Bastick 
says  lobelina  is  volatile,  but  does  not  evaporate  entirely  unchanged.  Lobelina  is  the  active 
principle  of  the  plant,  but  is  not  so  active  as  nicotine.  A  quarter  of  a  grain  excited  vomiting 
ami  much  prostration  in  a  cat.  A  grain  caused  immediate  and  total  prostration,  which  for  half 
an  hour  rendered  the  animal  almost  motionless,  and  caused  dilatation  of  the  pupils. 

3.  Lobklic  Acid.— In  1842,  I  drew  attention  to  the  peculiarity  of  this  acid,  to  which  I  gave 

D8  it  now  bears;  and  Mr.  W.  Procter,  Jun.  has  subsequently  confirmed  my  statements. 
It  had  previously  been  confounded  with  gallic  acid.  With  the  persalts  of  iron,  a  solution  of 
lobelic  aoi'l  causes  an  olive-brown  precipitate,1  with  sulphate  of  copper  a  pale  green,  with  ni- 
trate of  silver  a  brownish  precipitate  soluble  in  nitric  acid,  with  either  acetate  or  diacetate  of 
lead  yellow,  and  with  protonitrate  of  mercury  a  yellowish-white  precipitate.  A  solution  of 
ptelatin  had  no  effect  on  it.  According  to  Mr.  Procter,  the  acid  is  crystallizable  and  soluble  in 
ether. 

4.  Resin.— By  gently  evaporating  the  tincture  of  lobelia  (prepared  with  proof  spirit),  a  resi- 

stance separates  and  floats  on  the  surface  of  the  liquid.  It  has  an  exceedingly  acrid 
taste. 

CHARACTERISTICS. — As  death  is  not  unfrequently  the  consequence  of  the  empi- 
rical use  of  lobelia,  it  is  desirable  that  we  should  possess  some  means  of  detecting 
the  poison.  I  am,  however,  unacquainted  with  any  chemical  characteristics  by 
which  it  can  be  recognized.  The  following  are  some  of  its  reactions:  A  decoction 
of  lobelia  reddens  litmus,  and,  if  strong,  lets  fall  a  precipitate  (gum)  when  dropped 
into  rectified  spirit.  Infusion  of  nutgalls  throws  down  a  pale  yellowish-white  or 
grayish  precipitate  (impure  tannate  of  lobelina).  In  its  reactions  on  solutions  of 
metallic  salts,  it  agrees  with  a  solution  of  lobelic  acid  before  described. 

The  tobacco-like  flavour  of  the  powder  and  decoction,  and  the  remarkable  acrid 
sensation,  like  that  caused  by  tobacco,  which  these  preparations  excite  in  the  fauces, 
may  sometimes  aid  in  recognizing  them. 

Mr.  Frederick  Curtis3  has  drawn  attention  to  the  microscopic  characters  of  the 
seeds  as  a  means  of  detecting  the  herb  of  lobelia,  or  its  powder;  as  these  seeds,  on 
account  of  their  minuteness,  escape  complete  destruction  by  the  mill  or  mortar.  I 
have,  however,  been  unable  to  detect  any  seeds  or  fragments  of  seeds  in  the  pulvis 
bbelise  sold  at  an  herb-shop  in  London;  the  herb  which  is  sent  to  the  mill  not  being 
sufficiently  ripe  to  contain  seeds;  but  the  pulvis  seminum  lobelias  may  be  readily 
detected  by  the  microscope.  When  the  ordinary  lobelia  powder  contains  seeds,  or 
ate  of  seeds,  no  difficulty  will  be  found  in  recognizing  them  by  the  micro- 
scope. Mr.  Curtis  recommends  the  powder  to  be  sifted  in  order  to  separate  the 
coarser  from  the  finer  particles ;  and  he  says  that  the  uninjured  seeds  will  be  left 
on  a  sieve  whose  apertures  are  7'jth  of  an  inch  (see  ante,  p.  583,  Fig.  320).  Mr. 
Curtis  describes  the  seeds  as  having  "  oblong-square"  reticulations.  Dr.  Otto  Berg3 
"  depicted  these  spaces  as  being  rectangular.  I  have,  however,  found  them 
irregular  in  shape,  as  shown  in  Fig.  320. 

HOLOGICAL  Effects. — An  accurate  account  of  the  effects  of  this  plant  on 

man  and  animals  is  yet  wanting ;  but,  from  the   observations    hitherto  made,  its 

ion  appears  to  be  very  similar  to,  but  milder  than,  that  of  tobacco  (see  ante, 

!>•  ,!|l);  and  from  this  circumstance,  indeed,  it  has  been  called  the  Indian   To- 

I   have  before  remarked,  that  both   in  its   taste  and   in   the  sensation   of 

which  it  excites  in  the  throat,  it  resembles  common  tobacco.     This  analogy 

n  nicotiana  and  lobelia,  originally  noticed  by  the  American  practitioners,  is 

confirmed  by  Dr.  Elliotson.* 

a.  On  Animals  generally. — Horses  and  cattle  have  been  supposed  to  be  killed  by 

•  i„  T'le  r'r,'('1  produced  by  persnltsof  iron  on  this  acid  is  analogous  to  that  caused  by  the  same  agents  on 
801)  and  celmdllla  (sec  ante.  p.  Ib9). 
I    M  diral  Gazette.  July 

Ipril  US,  L837,  p.  114 


(see  ante.  p.  1B9). 
981. 

unde  und  Technik  wichtigsten  Pjlanzen-Genera,  2ter  Abdruck,  1851. 
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eating  it  accidentally.1     An  extraordinary  flow  of  saliva  is  said  to  be  produced  by  it 
in  cattle.3     Hedgehogs  and  cats  are  killed  by  it.3 

3.  On  Man. — 00.  Fn  small  doses  it  operates  as  a  diaphoretic  and  expectorant 
Mr.  Andrews,4  who  speaks  from  its  effects  on  himself,  says  it  has  "  the  peouliu 
soothing  quality  of  exciting  expectoration  without  the  pain  of  coughing." 

PfJ.  In  full  medicinal  doses  (as  9j  of  the  powder)  it  acts  as  a  powerful  do 
ting  emetic.    Hence,  it  has  been  called  the  emetic  weed.  It  causes  severe  and  Bpeedy 
vomiting,  attended  with  continued  and  distressing  nausea,  sometimes  purging  oopj. 
ous  sweating,  and  great  general  relaxation.     These  symptoms  are  usual] 
by  giddiness,  headache,  and  general  tremors.     The  llev.  Dr.  M.  Cutler,4  in  h 
count  of  the  effects  on  himself,  says  that,  taken  during  a  severe  paroxysm  of  asthma 
it  caused  sickness  and  vomiting,  and  a  kind  of  prickly  sensation  through  the  whole 
system,  even  to  the  extremities  of  the  fingers  and  toes.     The  urinary  1 
perceptibly  affected,  by  producing  a  smarting  sensation  in  passing  urine,  which  was 
probably  provoked  by  stimulus  on  the  bladder.     It  sometimes,  as  in  the  Rev.  Dr. 
Cutler's  case,  gives  almost  instantaneous  relief  in  an  attack  of  spasmodic  asthma. 
Intermittent  pulse  was  caused  by  it  in  a  case  mentioned  by  Dr.  Elliotson.     Admi- 
nistered by  the  rectum  it  produces  the  same  distressing  sickness  of  stomach,  profuse 
perspiration,  and  universal  relaxation,  which  result  from  a  similar  use  of  fcol 

>yy.  In  excessive  doses,  or  in  full  doses  too  frequently  repeated,  its  effects  arc 
those  of  a  powerful  aero-narcotic  poison.     u  The  melancholy  consequences  resulting 
from  the  use  of  Lobelia  inflata,"  says  Dr.  Thacher,8  "  as  lately, administered  by  the 
adventurous  hands  of  a  noted  empiric,7  have  justly  excited  considerable  inter 
furnished  alarming  examples  of  its  deleterious  properties  and  fatal  effects.   Thedose 
in  which  he  is  said  usually  to  prescribe  it,  and  frequently  with  impunity,  is  a  com- 
mon teaspoonful  of  the  powdered  seeds  or  leaves,  and  often  repeated.    If  the  medicine 
does  not  puke  or  evacuate  powerfully,  it  frequently  destroys  the  patient,  andsom 
in  five  or  six  hours."    Its  effects,  according  to  Dr.  Wood,8  are  "extreme  prostration, 
great  anxiety  and  distress,  and  ultimately  death,  preceded  by  convulsions."     I' 
tells  us  that  fatal  results  (in  America)  have  been  experienced  from  its  empirical  use. 
These  are  the  more  apt  to  occur  when  the  poison,  as  is  sometimes  the  case,  is  not 
rejected  by  vomiting. 

Within  the  last  three  years,  several  cases0  of  poisoning  by  lobelia  have  occurred 
in  England,  in  consequence  of  the  administration  of  this  agent  by  ignorant  persons 
acting  under  the  guidance  or  instruction  of  a  notorious  empiric.10 

Uses  — Lobelia  is  probably  applicable  to  all  the  purposes  for  which  tobacco  has 
been  used  (see  ante,  p.  492).  From  my  own  observation  of  its  effects,  its  principal 
value  is  as  an  antispasmodic. 

1.  In  asthma  (especially  the  spasmodic  kind)  and  other  disorders  of  the  01 
of  respiration. — Given  in  full  doses,  so  as  to  excite  nausea  and  vomiting,  at  the 
commencement  of,  or  shortly  before,  an  attack  of  spasmodic  asthma,  it  .--.metimes 
succeeds  in  cutting  short  the  paroxysm,  or  in  greatly  mitigating  its  violen 
other  times,  however,  it  completely  fails.   Occasionally,  it  has  proved  serviceable  in 
a  few  attacks,  and,  by  repetition,  has  lost  its  influence  over  the  disease. 

To  obtain  its  beneficial  influence  in  asthma,  it  is  not  necessary,  however,  to  give 

1  Thacher,  American  New  Dispensatory,  p.  2.  *  Lancet,  May  13, 1837,  p  -JJ- 

3  See  t lie  experiments  of  Mr.  Curtis  and  Dr.  Pearson  in  the  Lond.  Med.  Gaz.  Aug.  1<>,  1850. 

4  Lond.  Medical  Gazette,  vol.  iii.  p.  260.  '  Thacher,  op.  tit. 
6  Op .  c it . 

'■  The  empiric  alluded  to  by  Dr.  Thacher  is  Samuel  Thomson,  the  author  of  a  work  entitled  uTKe  Thorn- 
sonian  Materia  Medica,  or  Botanic  Family  Physician,"  12th  ed.  8vo.  Albany,  1841. 

8   United  States  Dispensatory.  .  , 

'  See  Lond.  Medical  Gazette  for  Aug.  31,  1S40,  and  Aug.  30, 1650  ;  also,  Lancet  for  Sept.  8, 1849,  ana  Jun« 
22.  1K50  ;  and  Pharmaceutical  Journal  for  Aug.  1851.  .  r  b 

10  T'r.t  founder  of  what  has  been  called  "Coffinism,"  (see  Pharmaceutical  Journ.  Sept.  1.  Mi:,nr}    L... 
1.  1851)— an  individual  who  styles  himself  "A.  J.  Coffin.  M.D.,  Professor  of  Medici 
in  his  •'  Botanic  Guide  to  Health  and  the  Natural  Pathology  of  Disease,"  17th  ed. 
npt-a  poison,"  and  "  that  it  never  operates  upon  those  who  are  in  perfect  health  ;"  an  I 
powdered  leaves  or  pods  may  be  given  in  doses  of  a  teaspoonful  every  half  hour,  in  a  cup  c 
pennyroyal,  and  repeated  until  it  operates  as  an  emetic  ;  and  he  adds  :    "  -Never  mind  II 
enough"  !  ! 
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it  in  closes  sufficient  to  excite  vomiting.  Dr.  Elliotson1, recommends  the  use  of 
small  doses  at  the  commencement,  and  says  that  these  should  be  gradually  increased 
if  neither  headache  nor  vomiting  occur ;  but  immediately  these  symptoms  come 
on,  the  use  of  the  remedy  is  to  be  omitted.  Given  in  this  way,  I  can  testify  to  its 
good  effects  in  spasmodic  asthma.  It  has  also  been  used  in  croup,  hooping-cough. 
and  catarrhal  asthma,  but  with  no  very  encouraging  effects. 

2.  In  strangulated  hernia,  Dr.  Eberle9  employed  it  effectually,  instead  of  tobac- 
co, in  the  form  of  enema. 

3.  As  an  emetic,  it  has  been  employed  by  Dr.  Eberle3  in  croup;  but  its  opera- 
tion is  too  distressing  and  dangerous  for  ordinary  use. 

Administration. — It  may  be  given  in  powder,  infusion,  or  tincture  (alcoholic  or 
ethereal).  Dr.  Keece  employed  an  oxymel.  The  dose  of  the  powder,  as  an  emetic, 
i8  from  grs.  x  to  9j  ;  as  an  expectorant,  from  gr.  j  to  grs.  v.  It  deserves  especial 
notice  that  the  effects  of  lobelia  are  very  unequal  on  different  persons,  and  that 
some  are  exceedingly  susceptible  of  its  influence.1 

Antidotes.— See  antidotes  for  tobacco,  p.  496.  After  the  poison  has  been 
evacuated  from  the  stomach,  opium  and  demulcents  may  be  used  to  allay  the  gastro- 
intestinal irritation. 

1.  TIMTTRALOBELLE,  L.  E.  D.  [U.  8.]j  Tincture  of  Lobelia.— (Lobelia,  dried  and 
powdered  [in  moderately  fine  powder,  E. ;  in  coarse  powder,  D.~\  gv;  Proof  Spirit 
Oij.  [Lobelia  givj  Diluted  Alchol  Oij.  Macerate  for  fourteen  days,  express  and 
filter  through  paper,  U.  £.]  This  tincture  is  best  prepared  by  the  process  of  per- 
colation, as  directed  for  the  tincture  of  capsicum  ;  but  it  may  also  be  made  in  the 
usual  way  by  digestion,  E.) — Dose,  as  an  emetic  and  antispasmodic,  from  f5j  to  f3ij, 
repeated  every  two  or  three  hours  until  vomiting  occur;  as  an  expectorant,  nix  to 
f3J.     For  children  of  one  or  two  years  old,  the  dose  is  r^x  to  "Ixx. 

I  TINCTLRA  LOBELLE  iETflEREA,  L.  E.;  Ethereal  Tincture  of  Lobelia.— (Lobelia, 
in  powder,  $v;  iEther  t'sxiv;  Rectified  Spirit  fsxxvj.  Macerate  for  seven  days; 
then  express  and  strain,  L. — Lobelia,  dried,  and  in  moderately  fine  powder,  ^v ; 
Spirit  of  Sulphuric  Ether  Oij.  This  tincture  is  best  prepared  by  percolation,  as 
directed  for  tincture  of  capsicum  ;  but  it  may  also  be  obtained  by  digestion  in  a  well- 
closed  vessel  for  seven  days,  E.) — This  may  be  used  in  the  same  doses  as  the  alco- 
holic tiucture. 

With  some  persons  the  ether  is  apt  to  disagree,  and  for  such  the  alcoholic  tinc- 
ture is  preferred.  Whitlow's  ethereal  tincture,  used  by  Dr.  Elliotson,  consisted  of 
Lobelia  ibj;  Rectified  Spirit  Oiv;  Spirit  of  Nitric  Ether  Oiv;  Spirit  of  Sulphuric 
Ether  si  v.     Macerate  for  fourteen  days  in  a  dark  place.5 

211.  Lobelia  syphilitica,  Linn—  Blue  Cardinal. 

(Radix.) 

This  plant  is  a  native  of  the  United  States  of  America.     It  possesses  emetic,  cathartic,  and 

diuretic  properties;   and  derived  its  specific  name  from  its  supposed  efficacy  in  syphilis,  as  ex- 

perienced  by  the  North   American   Indians,  who   considered   it  a   specific   in  that  disease,  and 

bom  the  secret  of  its  use  was  purchased  by  Sir  W.  Johnson.6     Its  antisyphilitic  powers 

10  have  no  foundation  in  fact.7    The  root  was  the  part  used  ;  it  was  given  in  the  form  of 

i,  prepared  by  boiling  half  an  ounce  of  the  root  in  twelve  pints  of  watar  down  to 

one  third.    The  dose  is  a  wineglassful. 

ril  15,  1£37,  p.  144.  Q  Treat,  of  the  Mm.  Med.  vol.  i.  p   48,  2d  ed. 

4  Elliotson,  Lancet,  June,  lsj_>  ;  and  April  15,  1S37. 

|  l.iinr,t.  June 3,  1S37. 

,  )N Iville.  Mr,l.  Bot.  vol.  i.  p.  ITS;  see  also  Murray's  App.  Medicaminum,  vol.  i.  p.  773,  ed.  alt.  1703. 

w  various  Art.  of  the  Mat.  Med.  p.  7U. 
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Order  LIV.  COMPOSITE,  De  Camdolh.— COMPOSITES. 

STNAXTUEHEi:,  Richard ;  Asterace.e,  Lindlcy. 

Characters. — Calyx  gamosepalous,  the  tube  adherent  to  the  ovary ;  the  limb  genei 
generated    into    a    pappus,  or   sometimes  into  a  scaly  corona,  or  entirely   abortive.     Parma 
simple,  pilose,  ramose,  or  plumose;  stipitate  by  the  prolongation  of  the  tube  beyond  the  ovary 
or   sessile.     Corolla  inserted  into   the  upper  part  of  the  tube  of  the  calyx,  gamopeta 
nerves  in  the  tube  being  directed  towards  the  sinuses;   in  appearance  5,  b 
then   proceed  from  the  sinuses,  along  the  margins  of  the  lobes,  to  the  apex,  where  tl 
culate  [neuramphipetalous].     Tube  various  in  length  ;  in  the  regular  corolla,  often  funm 
Lobes  generally  5,  valvate  in  aestivation.     Corolla  resular  or  irregular;   the  regular,  ol 
lobes  (tubular  corolla);  the  irregular  2  lipped  (bilabiate  corolla)  or  strap  shaped,  6-dentate  (lieu- 
late  corolla).     Stamens  generally  5  ;  in  the   female  florets  wanting,  or  rudimentary.     Filamenti 
adnate  to   the  tube   of  the  corolla ;  distinct  or  monadelphous ;  articulated    near  the  apex,  tin- 
upper  portion  acting  as  a  connective.     Jlnthers  erect;  connected  in  the  tube, which  is  perforated 
by  the  style  (syngenesious  or  synantherous).  Pollen  rough  or  smooth,  globose  or  elliptical.    Own 
adherent  to  the  calyx,  1-seeded.     Style  generally  terete  and  bifid  at  the   apex;  the  bi 
(commonly  called   stigmas)  more  or    less  free;  flat  above,  convex  beneath.     Stigmati 
(true  stigmas)   ranged  in  a  double   row  along  the   upper  margin  of  the  branches  oi   th 
more   or  less   prominent;  the   upper  portion  of  the  style,  in   hermaphrodite  flower-  i 
with   hairs,  which  collect  the  pollen.      Fruit  consisting  of  an   achene  and  calyx  closely  con- 
nected,   and    inclosing  the  embryo;  the  achene    1-celled,  articulated    on  the  receptacle 
rally  sessile;  rostrate  or   not   rostrate  at  the  apex.    Seed   attached  to  the  base  of  the  fruit  by 
a  very  short  funiculus.     Inner  portion  of   the  spermoderm   (endopleura  of  De  Cand.,  albumen  of 
Lessing)  diaphanous,  pierced  by  the  bifid  funiculus.    Embryo  erect,  with  a  short,  straight, 
radicle,  and  an    inconspicuous  plumule.     Florets  collected  into  dense  heads  (capil\ 
all  hermaphrodite  (homogamous) ,  or  the  outer  ones  female  or   neuter,  the  inner  being   herma- 
phrodite or  male    (heterogamous) ;  or   the  capitules  are  entirely  composed  of  florets  ,  • 
sexes  (moncecious,  dioecious,  heterocephalous).    Capitules  with  the  florets  sometimes  all  tubular  (discoid 
or  flosculous) ;  sometimes  all  ligulate  (ligulateor  semiflosculous)  :  sometimes  the  central  florets  are 
tubular,  while  those  of  the  ray  are  ligulate  (radiate).     Involucre  of  one  or  many  row-  of  more 
or  less  united  scales,  surrounding  the  receptacle  which  is  formed  by  the  concretion  of  the  ex- 
tremities of  the  penduncles ;  either  covered  with  chaffy  scales   (paleaceous)  or   naked  (epaka- 
ceous)  :  sometimes  the  receptacle  is  indented  with  pentagonal  hollows  (areolated),  or  the  mar- 
gins of  these  are  slighly  raised   (alveolated),  or  fringed   (fimbriated).     Herbs  or  shrubs  (rarely 
trees),  forming  almost  a  tenth  part  of  the  vegetable  kingdom.     Leaves  simple,  alternate,  or  op- 
posite.    (Condensed  from  De  Candolle.) 

Properties. — Variable.  A  bitter  principle  pervades  most  species;  this  communicates  tonic 
properties.  The  laxative  and  anthelmintic  qualities  possessed  by  some  of  the  Bpecies  may, 
perhaps,  depend  on  the  same  principle.  Volatile  oil  is  frequently  present ;  it  communicate! 
aromatic,  carminative,  diaphoretic, and,  in  some  cases,  acrid  properties.  Bitter  matter  and  vola- 
tile oil  are  often  associated  in  the  same  plant.  An  acrid  resin  is  present  in  some  species.  A 
few  of  the  Compositae  are  narcotic. 


Sub-order  I.  Tubuliflorjs,  De  Cand. 

Flowers  hermaphrodite,  regularly  tubular,  5-,  rarely  4- toothed. 

Tribe  I.  Vernoniace^e. 

Style  cylindrical,  its  arms  generally  long  and  subulate,  occasionally  short  and  blunt,  always 
covered  all  over  with  bristles. 

This  tribe  contains  no  medicine  of  importance.     The  fruits  (called  seeds)  of  Venom 
mintica,  Willd.,  are  used  in  the  East  Indies,  as  an  anthelmintic,  in  doses  of  a  drachm  and  a  bait 
The  root  of  Elephant  opus  Martii  is  tonic  and  astringent,  and  is  used  in  the  Brazils  in  the  form  01 
decoction  in  asthenic  fevers.2 

1  Ainslie,  Mat.  Indira,  vol.  ii.  p.  54  —The  seeds  called  Calagirah  or  Calagnri.  am!  erroneously  M,<j  ^ 
Virey  tjourn.  de  Pharm.  t.  xxii.  p.  61-2)  to  be  the  produce  of  Vernonia  anthelmintica,  were  the  seeoi 
Mgella  indica  of  Roxburgh  {Ft.  Ind.  vol    ii.  p.  G16). 

1  C.  F.  P.  de  Martius,  Syst.  Mat.  Med.  Yeg.  Brazil,  pp.  9  and  3G,  1843. 
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Tribe  II.  Eupatoriace2e. 

Style  cylindrical,  its  arms  long,  somewhat  clavate,  with  a  papillose  surface  on  the 
outside,  near  the  end. 

Eupatorium  perfoliatum,  Linn.,  a  native  of  North  America,  is  a  bitter  tonic.  Its  warm  infusion 
B  diaphoretic  and  emetic.1  A  plant  called  Guaco  or  Huaco  is  held  in  high  estimation 
in  Peru,  eu  B  specific  against  bites  of  venomous  serpents  and  rabid  animals.8  It  is  supposed  to 
be  the  Mikania  Guam,  Humb.  and  Bonpl.,  which  grows  in  Colombia  on  the  banks  of  the  Mag- 
dalena.  Guaco  has  also  been  used  in  cholera.3  Several  plants  have  been  brought  to  Europe 
under  the  name  of  guaco4  Foure5  analyzed  one  of  these,  and  announced  the  existence  in  it  of 
a  peculiar  resin,  to  which  he  gave  the  name  of  guanine.  There  can  be  no  doubt  that  if  guaco 
really  possesses  any  therapeutical  value  whatever,  its  virtues  have  been  monstrously  exaggerated. 

212.  Tussilago  Farfara,  Linn—  Coltsfoot. 

Sex.  Syst.  Syngenesia,  Polygamia  superflua. 
(Folia  et  Flores.) 

Zhyj'ji  of  Hippocrates  {de  intern,  affect,  p.  532  ;  et  de  articulis,  p.  829,  ed.  Fees.)  and  Discori- 
dea  (lib  iii.  cap.  126).  By  the  Greeks  and  Romans  it  was  smoked,  to  relieve  obstinate  cough 
(see  ante,  p.  484). 

ome  creeping  horizontally.  Leaves  cordate,  angular,  toothed,  downy  beneath.  Scape 
clothed  with  imbricated  scaly  bracts,  usually  1-flowered.  Heads  appearing  before  the  leaves. 
Flowers  yellow.  Indigenous.  Various  parts  of  Europe  and  Asia.  Flowers  in  March  and 
April.  The  herb  and  flowers  (herba  et  /lores  farfara  sen  tussilaginis)  have  a  bitterish  mucila- 
ginous taste.  The  dried  leaves  are  odourless,  but  the  flowers  retain  a  slight  odour.  The  watery 
infusion  becomes  green  {tannate  of  iron)  on  the  addition  of  sesquiehloride  of  iron.  No  analysis 
Of  the  plant  has  yet  been  made.  Mucilage,  bitter  extractive,  tannic  acid,  colouring  matter,  salts,  and 
woody  fibre,  are  the  principal  constituents.  The  effects  are  not  very  obvious  ;  they  may  be  re- 
garded as  emollient,  demulcent,  and  very  slightly  tonic.  Employed  as  a  popular  remedy  in 
pulmonary  complaints  (chronic  coughs,  especially).  The  decoction  (prepared  by  boiling  3 j  or 
31J  of  the  plant  in  Oij  of  water  to  Oj)  may  be  taken  in  doses  of  fjij  or  f^iij,or  ad  libitum'. 

Tribe  III.  Asteroideje. 

Style  cylindrical ;  its  arms  linear,  flattish  on   the   outside,  equally  and  finally  downy 

on  the  inside. 

213.  INULA  HELENIUM,  Zi««-ELECAMPANE. 

Sex.  Syst.  Syngenesia,  Polygamia  superflua. 
(Radix,  i.) 

HISTORY. — This  is  the  iaiviov  of  Hippocrates8  and  of  Dioscorides.7 
Botany.  Gen.  Char. — Head  many-flowered,  heterogamous ;  florets  of  the  ray 
females,  in  one  row,  sometimes  by  abortion  sterile,  usually  ligulate,  rarely  some- 
what tubular  and  trifid ;  those  of  the  disk  hermaphrodite,  tubular,  5-toothed.  In- 
volvcre  imbricated  in  several  rows.  Receptacle  flat  or  somewhat  convex,  naked. 
Anthers  with  2  setae  at  the  base.  Achene  without  a  beak,  tapering,  or,  in  I.  Ilelc- 
"'"//;.  4 -cornered.  Pappus  uniform,  in  1  row,  composed  of  capillary,  roughish 
Wtae,  {De  Cand.)  6 

Sp.  Char. — Stem  erect.  Leaves  dentate,  velvety-tomentose  beneath,  acute;  the 
radical  ones  ovate,  greatly  attenuated  into  petioles;  those  of  the  stem  semi-amplexi- 
caul.     Peduncles  few,  1-headed,  corymbose  at  the  apex.  (De  Cand.) 

J^  Bigelow,  American.  Medical  Botany,  vol.  i.  p.  33,  plate  ii.  1817;  also  Wood,  United  States  Dispensa- 

'  fi"''"-  de  Phnrm.  t.  vi.  p.  "218,  1814.  '  Dunglison,  New  Remedies,  p.  408,  Cth  ed.  1851 

tttn  Entdeck.  in  der  Mat.  Med.  Bd.  i.  S.  161,  1837:  and  13d.  ii.  S.  320. 
Joum.dt  Pharm.  t.  xxii.  p.  991,  1830. 
'  tut,  Mul.  p.  57-j.  ed.  Fees.  '  Lib.  i.  cap. 27. 
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Root  perennial,  thick,  branching.  Stem  3  to  5  feet  high.  Leaves  lar^e  ser- 
rated, veiny.     Heads  terminal.     Floivers  bright-yellow. 

Hab. — Indigenous.     Various  parts  of  Europe.     Flowers  in  July  and  August 

Description. — The  dried  root  (radix  helenii  seu  enulse)  of  the  shops ooi 
of  longitudinal  or  transverse  slices,  which  are  yellowish-gray,  and  have  an  aromatio 
or  camphoraceous  smell,  and  a  warm  bitter  taste.     Iodine  colours  the  root  brown, 
Sesquichloride  of  iron  produces  in  the  infusion  a  green  colour  (tannate  of iron). 

Composition. — The  root  has  been  analyzed  by  John,1  by  Funcke,3  and  by 
Schulz.3    The  constituents,  according  to  John,  are — volatile  oil  a  trace,  eleecn 
camphor  0  3  to  0.4,  xcax  0.6,  acrid  soft  resin  1.7,  hitter  extractive  36. 7,  oti 
■i  mil  in  36.7,  woody  fibre  5.5,  oxidized  extractive  with  coagulated  albumen  13.9' 
besides  salts  of  potash,  lime,  and  magnesia. 

1.  HELExiy;  Elecampane-camphor. —  Colourless  prismatic  crystals,  heavier  than  water, fusible 
volatile,  very  soluble  in  etlier.  oil  of  turpentine,  and  boiling  alcohol,  but  insoluble  in  water, 
Nitric  acid  converts  it  into  resin  (nilrohelenin).  Its  formula,  according  to  Dumas,  is  C'WO*' 
according  to  Gerhardt,4  C15H10O2.  Its  composition,  therefore,  is  closely  allied  to  that  of  cre- 
osote. 

2.  Resin. — Brown,  fusible  in  boiling  water,  and  soluble  in  alcohol  and  ether.  When  warm 
it  has  an  aromatic  odour.     Its  taste  is  bitter,  nauseous,  and  acrid. 

3.  Inclin  (Mantin  and  Mmyanthin,  Trommsdorff;   Elecampin,  Henry;  Dahlin  and  Datum, 

)  — An  amylaceous  substance,  organized,  according  to  Raspail,  like  common  starch.    It  is 
very  slightly  soluble  in  cold  water,  but  very  soluble  in  boiling  water,  from  which  it  i>  de 
as  the  solution  cools.     It   is   slightly  soluble  in   boiling  alcohol.     Iodine  give's  it  a  yellow  tint; 
this  distinguishes  it  from  ordinary  starch.     Its  formula  is  C12U10O10.     In  combination  with  lead 
it  produces  an  atom  of  water,  and  becomes  CljH'J()°. 

4.  Bitter  Extuactivk. — In  this  resides  the  tonic  property  of  elecampane. 

PiiYsiOLOGiCAL  Effects. — An  aromatic  tonic.  It  acts  as  a  gentle  stimulant  to 
the  organs  of  secretion,  and  is  termed  diaphoretic,  diuretic,  and  expectorant,  barge 
doses  cause  nausea  and  vomiting.  It  was  formerly  supposed  to  possess  cm menagogue 
properties.  In  its  operation  it  is  allied  to  sweet-flag  (see  vol.  i.  p.  158)  and 
senega. 

Ttses. — It  is  rarely  employed  now  by  the  medical  practitioner.  It  has  been  used 
in  pulmonary  affections  (as  catarrh)  attended  with  profuse  secretion  and  accumula- 
tion of  mucus,  but  without  febrile  disorder  or  heat  of  skin.  In  dyspepsia,  attended 
with  relaxation  and  debility,  it  has  been  administered  with  benefit.  It  has  also 
been  employed  in  the  exanthemata  to  promote  the  eruption. 

Administration. — Dose  of  the  powder  9j  to  %\'y}  of  the  decoction  (prepared 
by  boiling  gss  of  the  root  in  Oj  of  water)  f'Jj  to  fjij. 


Tribe  IV.   Senecionide,e. 

Style  cylindrical  ;    its   arms    linear,   fringed  at  the  point,   generally  truncate,  but  sometimes 
extended  beyond  the  fringe  into  a  line  or  appendage  of  some  sort. 

214.   ANTHEMIS   NOBILIS,   Z».-COMMON   CHAMOMILE 

Sex.  Sysl.  Syngenesia,  Polygamia  superflua. 
(Flores  simplices,  L. — Flowers,  E. — Flores,  D.) 

History. — Sibthorp5  considers  the  av6ip.le  of  Dioscorides8  to  be  Antlieinis  Chia} 
but  Fraas7  is  of  opinion  that  it  is  the  Matricaria  Chamomilla,  Linn.  Tragus  con- 
sidered the  Anthemis  nobilis  to  be  the  rtapOiviov  of  Dioscorides,  and  first  gave  it 
the  name  of  Chamomilla  nobilis.  Camerarius  distinguished  it  as  the  Roman 
cham< ■■,■ 

1  Gin' In,.  Handb.  <le  Chem.  ii.  p.  1289.  2  Trommsdnrfl-s  Journal,  xviii.  1.  71.  _ 

3  Btri    Jahrb.  d.  Phnrm.  ISIS,  p.  2-51.  4  Pharmnrj :uti»cke*  Central-Blatt  fur  1640,  p.  3W. 

'  Prudr   PI.  Gr<rca-.  vol    ii    p.  189  *   I, lb.  ii.  '.-up.  151. 
1  Synopsis  Plant.  Ft.  Classics:,  p.  214,  1915, 
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Botany.  Gen.  Char. — Head  many-flowered,  heterogamous;  florets  of  the  ray 
female,  in  one  row,  ligulate  (rarely  none,  or  somewhat  tubular);  of  the  disk,  herma- 
phrodite, tubular,  5-toothed.  Receptacle  convex,  oblong,  or  conical;  covered  with 
membranous  palese  between  the  flowers.  Involucre  imbricated,  in  a  few  rows.  Arms 
of  the  style  without  appendages  at  the  apex.  Arhene  tapering  or  obtusely  4-cor- 
nercd,  striated  or  smooth.  Pappus  either  wanting,  or  a  very  short,  entire,  or  halved 
membrane  ;  sometimes  auriculate  at  the  inside.    (De  Cand.) 

Sp.  Char. — Stem  erect,  simple,  ramose,  downy- villose.  Leaves  downy,  sessile, 
pinnatisect;  segments  split  into  many  linear-setaceous  lobes.  Branches  flowery, 
naked,  1-headed  at  the  apex.  Scales  of  the  involucre  obtuse,  hyaline  at  the  margin. 
PaleaB  of  the  receptacle  lanceolate,  pointless,  somewhat  shorter  than  the  floret, 
slightly  eroded  at  the  margin.   (De  Cand) 

Roots  shiny,  with  long  fibres.  Stems  in  a  wild  state  prostrate,  in  gardens  more 
upright,  a  span  long,  hollow,  round.  Flowers  of  the  disk  yellow;  of  the  ray, 
white.     Receptacle  convex. 

Amhtmis  nobilii  flore  pleno,  De  Cand. :  Double  Chamomile. — In  this  variety,  the  yellow  tubular 
hermaphrodite  florets  of  the  disk  are  entirely  or  partially  converted  into  white  ligulate  female 
florets. 

Sir  J.  Smith'  speaks  of  the  discoid  variety,  destitute  of  rays,  as  being  more  rare.  It  ought 
perhaps,  be  adds,  to  be  preferred  for  medicinal  use. 

Hab.— Indigenous;  on  open  gravelly  pastures  or  commons.  Perennial.  Flowers 
from  June  to  September.  Cultivated  at  Mitchain  and  in  Derbyshire,  for  the  Lon- 
don market.3 

Description. — The  floral  heads  (flores  chammmeli  romani  seu  anthemidis  no- 
bilis)  hive  a  strong  and  peculiar  odour,  and  a  bitter  aromatic  taste.  When  fresh, 
they  exhibit  a  strong  and  peculiar  fragrancy  when  rubbed.  They  should  be  dried 
in  the  shade. 

Two  kinds  of  chamomiles  are  distinguished  in  the  shops — the  one  called  single. 
the  other  double;  both  sorts  are  cultivated  at  Mitcham. 

1.  Sm$e  Chamomile  Flowers  (flores  anthemidis  simplifies). — These  are  sold  at 
Apothecaries'  Hall,  London.  Strictly  speaking,  single  chamomiles  are  those  which 
have  one  row  only  of  white  female  ligulate  florets;  but  few  flowers  are  in  this  con- 
dition ;  in  most  of  the  so-called  single  flowers,  some  of  the  yellow  tubular  florets 
hate  become  converted  into  white  ligulate  florets.  It  is  obvious,  therefore,  that 
the  distinction  between  the  so-called  single  and  double  flowers  is  to  a  certain  extent 
arbitrary.     Single  chamomiles  are  usually  preferred,  on  account  of  tbeir  having  the 

I  yellow  disks,  in  which  the  oil  chiefly  resides.     They  are,  therefore,  more 
powerfully  odoriferous. 

2.  Double  Chamomile  Flowers  (flores  anthemidis  pleni ;  chamsemelum  flore 
pi*  it«,  Lewis;  chamsemelum  flore  multipHci,  C.  Bauhin.) — These  constitute  the  sort 
usually  found  in  the  shops.  In  these,  all  or  most  of  the  yellow  tubular  florets 
have  become  converted  into  the  white  ligulate  ones.  The  flowers  are  consequently 
whiter,  larger,  and  more  showy,  though  rather  less  odoriferous,  and  contain  less 
volatile  oil. 

At  Mitcham,  a  variety  called  the  new  sort  of  chamomile  is  cultivated,  which  yields  by  dis- 
Ullatioti  r  |,|, ,e  volatile  oil. 

The  Flora  ChamomUla  of  German  pharmacologists  are  the  produce  of  Matricaria  Chamomilla, 
unn^or  Common  Wild  Chamomile.     They  yield  by  distillation  a  blue  volatile  oil. 

1  be  Flora  Chamomilla  fatida  are  the  produce  of  Maruta  Cotula,  De  Cand.  (Julhemis  Cotula, 
Linn.)  v  ' 

Composition.— In  1833,  chamomile  flowers  were  analyzed  by  J.  P.  Wys,8  who 

gives  the  following  as   their  constituents:  Fat,  chhrophylle,  traces  of  tannic  add, 

and  volatile  oil  3.625,  wax  1.5,  bitter  matter  extracted  by  ether,  with  traces  of 

malate  ,,/  i;m,  4.000,  resin  5.250,  extractive  matter  taken  up  by  alcohol,  and  ma- 

lime  3.1'25,  albumen  1.5U0,  sulphate  and  tartrate  of  potash  with  chloride  of 

>  aH!k  '' .  V",l  "'•  p  4'"'7-  '  Pharmaceutical  Journal,  vol.  x.  p.  116,  1850. 

Uuchner's  Hepcrtonum,  lid.  xlvi.  S.  19,  1833.  r         ' 
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potassium  and  malate  of  lime  1.875,  gum  0.750,  extractive  matter  taken  up  by 
water  5.500,  extractive  matter  with  phosphate  of  lime  taken  up  by  hydrochloric 
acid  7.750,  water  and  loss  3. 125,  fibrous  matter  and  loss  62.000=100.000. 

1.  Volatile  Oil  (see  below). 

2.  Bitter  Extractive. — The  bitter  principle  of  chamomiles  is  soluble  in  both  water  and 
alcohol. 

3.  Tannic  Acid. — The  cold  watery  infusion  of  the  flowers  is  darkened  by  sesquichloride  of 
iron,  and  forms  a  precipitate  with  gelatin. 

Freudenthal1  analyzed  the  dried  flowers  of  the  Common  Wild  Chamomile  (Matricaria  Chamo- 
milla),  and  found  them  to  consist  of  volatile  oil  0.28,  resin  7.89,  bitter  extractive  8.57,  gum  7.39, 
bitartrate  of  potash  5.31,  phosphate  of  lime  U.07,  woody  fibre,  soluble  albumen,  water,  and  loss  G9.G. 
These  flowers  were  also  analyzed  by  Herberger  and  Damur.2 

Physiological  Effects. — Chamomiles  produce  the  effects  of  the  aromatic 
bitter  tonics  before  alluded  to  (see  ante,  p.  244);  their  aromatic  qualities  depend  on 
the  volatile  oil,  their  stomachic  and  tonic  qualities  on  bitter  extractive  and  tannic 
acid.     In  large  doses  they  act  as  an  emetic. 

Uses. — Chamomiles  are  an  exceediugly  useful  stomachic  and  tonic  in  dyspepsia, 
with  a  languid  and  enfeebled  state  of  stomach,  and  general  debility.  As  a  remedy 
for  intermittents,  though  they  have  gained  considerable  celebrity,  they  are  inferior 
to  many  other  medicines.  The  oil  is  sometimes  used  to  relieve  flatulency,  griping. 
and  eructation  ;  and  the  warm  infusion  is  employed  as  an  emetic 

Administration. — The  powder  is  rarely  employed,  on  account  of  the  incon- 
venient bulk  of  the  requisite  quantity,  and  its  tendency  to  excite  nausea. — Dose, 
grs.  x  to  3SS  or  more.  The  infusion  is  the  more  elegant  preparation  ;  this,  as 
well  as  the  extract  and  oil,  are  officinal.  Fomentations  of  Chamomile  flowers  con- 
sist of  the  infusion  or  decoction,  and  are  used  quite  hot ;  but  they  present  no  ad- 
vantage over  water  of  the  same  temperature.  Flannel  bags  filled  with  chamom 
and  soaked  in  hot  icater  are  useful  topical  agents  for  the  application  of  moist 
warmth,  on  account  of  their  retention  of  heat. 

1.  BJFUSUM  AXTIIEM1DIS,  L.  E.  D.  [U.  S.]j  Infumm  Chamsemeli;  Infusion  of 
Chamomile;  Chamomile  Tea. — (Chamomile  3V  [3ssj  &•  $.] ;  Boiling  [distilled, 
L.~\  Water  Oj,  L.  E. — Chamomile  Flowers,  dried,  gss;  Boiling  Water  Jxij,  D, 
Macerate  for  ten  [twenty,  E.,  fifteen,  D.~\  minutes.) — It  is  taken  warm,  to  excite 
gentle  vomiting,  or  to  promote  the  operation  of  an  emetic.  The  cold  infusion  is 
usefully  employed  as  a  domestic  stomachic  bitter  and  tonic  in  dyspepsia.  Dose  of 
the  cold  infusion  f^j  to  f^ij ;  of  the  warm  infusion  ad  libitum. 

I  EXTRACTUM  ANTIIEilllDIS,  E.;  Extractwm  Chamsemeli;  Extract  of  Chamo- 
mile.— (Chamomile  Ibj  ;  boil  it  with  a  gallon  of  water  down  to  four  pints  ;  filter 
the  liquid  hot;  evaporate  in  the  vapour-bath  to  a  due  consistence,  E.) — One  hun- 
dred weight  of  the  flowers  yield  about  forty-eight  pounds  of  extract.  The  volatile 
oil  is  dissipated  during  the  preparation.  The  extract  is  a  bitter  stomachic  and  tonic. 
It  is  generally  used  as  a  vehicle  for  the  exhibition  of  other  tonics,  in  the  form  of  pills. 
Conjoined  with  the  oil  of  chamomile,  we  can  obtain  from  it  all  the  effects  of  the 
recent  flowers. — Dose,  grs.  x  to  9j. 

%.  OLEDI  ASTHEfflDlS,  L.  E.  D. ;  Oleum  Chamsemeli  Romani;  Oleum  Chamse- 
meli; Oil  of  Chamomile;  Oil  of  the  Roman  Chamomile. — (Obtained  by  submit- 
ting the  flowers  to  distillation  with  water.) — One  hundred  weight  of  flowers  yields 
from  Jiss  to  ^ij  of  oil.  The  oil  of  the  shops  is  frequently  brought  from  abroad, 
and  is  probably  the  produce  of  another  plant  [Matricaria  Chamomilla) ;  hence,  the 
London  College  directs  the  English  oil  (oleum  anthemidis  anglicum)  to  be  kept. 
The  oil  of  chamomile,  which,  when  first  drawn,  is  pale  blue,  becomes,  by  exposure 
to  light  and  air,  yellow  or  brownish.  Lewis3  says  that  the  yellow  oil,  with  a  cast 
of  greenish  or  brown,  has  a  sp.  gr.  of  0.9083.     When  fresh,  its  odour  is  strong 

1  Gmelin,  Handb.  de  Chem.  ii.  1292.  »  Buchner'e  Riptnorium,  Dd.  xliv.  S.  361,  1S33. 

1  Mat.  Med. 
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and  peculiar,  and  its  taste  pungent  and  nauseous.  It  is  stimulant  and  antispasmodic. 
It  is  a  frequent  addition  to  tonic  and  cathartic  pills;  it  communicates  stimulant 
qualities  to  the  former,  and  is  believed  to  check  the  griping  caused  by  the  latter. 
It  is  occasionally  exhibited  in  the  form  of  elaeosaccharum.     Dose,  try  to  n^v. 

215.  ANACYCLUS  PYRETHRUM,  De  CW.-PELLITORY  OF 

SPAIN. 

Anthemis  Pyrethrum,  Linn. 
(Radix,  L.— Root,  E.) 

History. — Dioscorides1  was  acquainted  with  rtvptdoov,  and  speaks  of  its  use  in 
toothache.     The  word  pyrethrum  is  mentioned  once  only  by  Pliny.2 

Botany.  Gen.  Char. — Head  many -flowered,  heterogamous.  Florets  of  the 
ray  female,  sterile,  ligulate  or  somewhat  so,  very  rarely  tubular ;  of  the  disk  her- 
maphrodite, with  5  callous  teeth.  Receptacle  conical  or  convex,  paleaceous.  In- 
volucre in  few  rows,  somewhat  campanulate,  shorter  than  the  disk.  All  the  corollas 
with  an  obcompressed,  2-winged,  exappendiculate  tube.  Style  of  the  disk,  with 
exappendiculate  branches.  Achene  flat,  obcompressed,  bordered  with  broad,  entire 
wings.  Pappus  short,  irregular,  tooth-letted,  somewhat  continuous  with  the  wings 
on  the  inner  side.  (De  Cand.) 

Sp.  Char. — Stems  several,  procumbent,  somewhat  branched,  pubescent.  Radical 
leaves  expanded,  petiolated,  smoothish,  pinnatisect ;  the  segments  pinnatipartite, 
with  linear  subulate  lobes ;  the  cauline  leaves  sessile.  Brandies  1 -headed.  Involu- 
crul  scales  lanceolate,  acuminate,  brown  at  the  margin.  Receptacle  convex,  with 
oblong-obovate,  obtuse  paleae.  (De  Cand.) 

Root  fusiform,  fleshy,  very  pungent,  and,  when  fresh,  producing  a  sensation  of 
extreme  cold,  followed  by  heat  when  handled.  Florets  of  the  ray  white  on  the 
upper  side,  purplish  beneath  ;  of  the  disk,  yellow. 

Hab. — Barbary,  Arabia,  Syria,  and  perhaps  Candia. 

Description. — The  root  (radix  pyrethri  ;  r.  pyrethri  romani  veri)  is  imported 
from  the  Levant  packed  in  bales.  It  consists  of  inodorous  pieces,  about  the  length 
and  thickness  of  the  little  finger,  covered  with  a  thick  brown  bark,  studded  with 
black  shining  points,  breaking  with  a  resinous  fracture,  and  presenting  internally 
a  radiated  structure.  When  chewed,  it  excites  a  pricking  sensation  in  the  lips  and 
tongue,  and  a  glowing  heat. 

German  pellitory  root  (radix  pyrethri  communis  sen  gcrmanki)  is  in  much  thinner,  somewhat 
longer  pieces,  crowned  superiorly  with  the  bases  of  the  stalks  and  petioles.  It  is  the  produce 
of  Anacyclus  officinarum  of  Hayne,3  which  Nees4  regards  as  a  variety  of  A.  Pyrethrum  of 
Sclirader.     De  Candolle5  considers  it  to  be  identical  with  A.  pulcher  of  Besser. 

Composition. — It  was  analyzed  by  John,6  by  Gautier,7  by  Parisel,3  and  lastly 
byKoene.8  Parisel  obtained  acrid  matter  (pyrethrin)  3,  inulin  25,  gum  11,  tan- 
nin 0.55,  colouring  matter  12,  lignin  45,  chloride  of  potassium  0.79,  silica  0.85, 
and  iron  a  trace. 

Pirethiun;  Acrid  Principle;  Resin. — In  this  resides  the  activity  of  the  root.  It  exists  in 
abundance  in  the  bark  than  in  the  wood.  It  is  brown,  soft,  has  a  burning  acrid  taste, 
js  insoluble  in  water,  but  soluble  in  ether  and  alcohol ;  still  more  so  in  acetic  acid  and  the  oils 
(volatile  and  fixed).     Koene  says,  pyrethrin  consists  of  three  substances: — 

a.  A  brown  acrid  resin,  soluble  in  alcohol,  insoluble  in  water  or  caustic  potash. 

6  An  acrid  brown  fixed  oil,  soluble  in  potash. 

y.  A  yellow  acrid  oil,  soluble  in  potash. 

J'ii\sioi,ogical  Effects. — Pellitory  is  an  energetic  local  irritant.  Applied  to 
tl ■■'  skin,  it  acts  as  a  rubefacient. 


'  I-il).  in.  rap.  6fi.  a  Hist  Nat.  lib.  xxviii.  cap.  42,  ed.  Valp. 

linrsi.  a.  Btsehr.  d.  in  il .  Arzneykunde  gebr.  Geivachse,  Bd.  vi.  Tab.  46. 

is  Pharmacit,  2teAufl.  1839.  s  Prodromus.  t.  vi.  p.  16. 

tin,  Handb,  ,i .  Cki  m,  ii.  1398.  7  Joum.  de  Pharm.  iv.  49. 

Ann.  (U  Vhim.  Phys.  lix.  327.  s  Ibid.  xix.  251. 
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Uses. — Scarcely  ever  employed  internally.     Its  principal  use  is  to  yield  a  tinc- 
ture for  the  relief  of  toothache.     As  a  masticatory  and  sialogogue,  it  is  chi 
some  rheumatic  and  neuralgic  affections  of  the  head  and  face,  and  in  palsy  of  the 
tongue.     In  relaxation  of  the  uvula,  it  is  occasionally  employed  in  the  form  of 
gargle.     It  was  formerly  employed  internally  as  a  gastric  stimulant. 

Administration. — Dose,  as  a  masticatory,  5ss  to  5J-     Tinctura  /'//'•''/('•/(com- 
posed of  Pyrethrum,  Water,  of  each  one  part ;  Rectified  Spirit,  five  pa 
to  relieve  toothache. 


216.  ARTEMISIA  ABSINTHIUM,  Zi^.-COMMON  WORM- 
WOOD. 

Sex.  Syst.  Syngenesia,  Polygamia  superflua. 
(Herba  florens,  L. — Herb,  E.) 

History. — In  all  probability  this  plant  is  the  a^veiov  of  Hippocrates1  and 
Dioscorides.2  The  term  wormwood  occurs  several  times  in  our  translation  of  the 
Old  Testament;3  but  the  plant  meant  would  appear  to  be  both  bitter  and 
poisonous. 

Botany.  Gen.  Char. — Heads  discoidal,  homogamous  or  heterogamous.  I 
of  the  ray  in  one  row,  usually  female  and  3-toothed,  with  a  long  bifid  protruding  style ; 
of  the  disk,  5-toothed,  hermaphrodite,  or,  by  the  absorption  of  the  ovary,  sterile  or 
male.  Involucral  scales  imbricated,  dry,  scavious  at  the  edge.  Receptacle  with- 
out palese,  flattish  or  convex,  naked  or  fringed  with  hairs.  Acliene  obovate,  bald, 
with  a  minute  epigynous  disk.  (De  Cand.) 

Sp.  Char. — An  erect  undershrub.  Leaves  silky,  hoary,  tripinnatiscct ;  the  seg- 
ments lanceolate,  somewhat  dentate,  obtuse.  The  heads  small,  racemose-panicu- 
late, globose,  nodding.  Exterior  scales  of  the  involucre  somewhat  silky,  linear, 
lax;  interior  ones  rounded,  scarious,  somewhat  naked.  (De.  Cand.) 

Herb  covered  with  silky  hoariness,  intensely  bitter,  with  a  strong  peculiar  odour. 
Stems  numerous,  about  a  foot  high.  Leaves  rather  greener  on  the  upper  side; 
lower  ones  on  long  footstalks ;  upper  on  shorter,  broader,  somewhat  winged  ones. 
Florets  pale  yellow,  or  buff. 

Hab. — Indigenous;  in  waste  grounds.     Perennial.     Flowers  in  August. 

Description. — The  dried  herb  with  the  flowers,  or  the  tops  (herba  seu  mm- 
mitates  absinthii),  have  a  whitish-gray  appearance,  a  soft  feel,  a  strong  aromatic  and 
somewhat  unpleasant  odour,  and  an  extremely  bitter  aromatic  taste.  The  cold 
watery  infusion  becomes  grayish,  olive-green,  and  turbid  (tannate  of  iron)  on  tbc 
addition  of  sesquichloride  of  iron. 

Composition. — This  plant  has  been  analyzed  by  Kunsemuller,4  by  Braconnot,5 
and  by  Haynes.6  The  extract  was  examined  by  Leonardi.7  Braconnot  found 
volatile  oil  0.15,  green  resin  0.50,  bitter  resin  0.233,  albumen  1.250,  starch  0.133, 
azotized  matter  having  little  taste  1.333,  bitter  azotized  matter  3.0,  woodx 
10.833,  absinthate  of  potash  0.917,  nitrate  of  potash  0.333,  sulphate  of  potash  ad 
chloride  of  potassium,  traces,  water  81.2. 

1.  Volatile  Oil.  (Oleum  Absinthii). — Green,  sometimes  yellow  or  brownish  oil,  having* 
strong  odour  of  wormwood,  and  an  acrid,  bitter,  peculiar  taste.  Its  sp.  gr.  is  0.972.  Nitric  acid 
colours  it  green,  then  blue,  afterwards  brown. 

2.  Bitter   Principle    (Msinthin) .— Caventou8   obtained   what  he   calls  the  pure  btile 
principle  by  precipitating  an  infusion  of  wormwood  by  acetate  of  lead,  and  separating  the  ex 
cess  of  lead  by  sulphuretted  hydrogen.     The  liquor  was  then    evaporated  to  dryness,  and  tbe 
extract  digested  in  alcohol  mixed  with  ether;  and  the  solution  abandoned  to  spontaneous  e< 
poration.  The  product  was  a  very  bitter  matter,  in  brown  ramifications.   By  heat,  no  crystal 
sublimate  could  be  obtained. 


1  Opera,  pp.  491.  597,  &c.  ed.  Fees.  »  Lib.  iii.  cap.  26. 

"  J),  ut.  xxix.  1-  :  Prov.  v.  4.  *  Pfaff,  Mai.  Med.  iv.  331.     „ 

'  Bull  di  Pharm.  v.  549.  s  Geiger,  Handb.  d.  Pharm.  u.  I*» 

1  Journ.  de  Pharm.  xiv.  G20.  8  Journ.  de  Chim.  Mid.  t.  IV.  [»•  ■>" 
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3.  Absinthic  Acid. — May  be  precipitated,  according  to  Braconnot,  from  the  watery  infusion 

of  wormwood  by  acetate  of  lead.     It  is  very  acid,  uncrystallizable,  and  deliquescent.     It  does 

ipitate  the  solutions  of  the  nitrates  of  lead,  mercury,  and  silver;  but  causes  flocculent 

precipitates  when  dropped  into  barytes  or  lime-water.     Absinlhate  of  ammonia  crystallizes  in 

quadrilateral  prisms  insoluble  in  alcohol. 

,i.t  of  Wormwood  (Sal  Absinlhii). — This  is  impure  carbonate   of  potash,  obtained  by 
incinerating  wormwood. 

Physiological  Effects. — In  moderate  doses  it  produces  the  ordinary  effects 
of  the  aromatic  bitter  tunics  (see  ante,  p.  244)  Its  bitter  principle  becomes  ab- 
sorbed :  hence,  the  flesh  and  milk  of  animals  fed  with  it  are  rendered  bitter. 
Borrich'  Bays  that  the  milk  rendered  bitter  by  it  proves  noxious  to  the  infant. 

Large  doses  irritate  the  stomach  and  excite  the  vascular  system.  A  specific  in- 
fluence over  the  nervous  system,  characterized  by  headache,  giddiness,  &c,  has  been 
ascribed  to  it.2  This  has  usually  been  supposed  to  depend  on  the  volatile  oil ;  but 
a  similar  power  has  been  assigned  to  the  bitter  principle. 

s. — Wormwood  is  but  little  employed  in  medicine.     It  is  adapted  for  dys- 
occurring  in  debilitated  and  torpid  constitutions.     It  was  at  one  time  cele- 
brated for  the  cure  of  intcrmittents;  but  it  has  been  superseded  by  other  and  more 
powerful  febrifuges.     It  is  said  to  be  efficacious  as  an  anthelmintic,  but  is  very 
rarely  employed  as  such. 

Administration. — Dose  of  the  poioder,  £j  to  5J ;  of  the  infusion  (prepared 
by  macerating  ,fj  of  the  dried  herb  in  Oj  of  boiling  water),  f^j  to  f^ij. 

Artemisia  vulgaris,  or  Mugivort,  has  been  employed  in  epilepsy,  infantile  convulsions,  chorea, 
hysteria,  and  amenorrhcea.     But  I  suspect  its  powers  are  feebler  than  the  preceding  species. 

217.  Artemisia  Moxa,  De  Cand.— Moxa-Weed. 

Sex.  Syst.  Syngenesia,  Polygamin  superflua. 
(Folia  ;  Moxa.) 

The  moxa  is  a  small  mass  (usually  cylindrical  or  pyramidal)  of  combustible  vegetable  mat- 
ter, employed  for  effecting  cauterization  (moxybustion  of  Percy).3  It  has  long  been  known  that 
the  Chinese  and  Japanese  prepared  it  from  a  species  of  Artemisia,4  which  Dr.  Lindley5  says  is 
the  A.  Moxa,  De  Cand.;  and  Dr.  Roxburgh6  observes,  that  the  A  indica  has  none  of  the  soft 
white  down  on  the  under  side  of  its  leaves,  of  which  moxa  is  made  in  Japan  and  China. 

The  Chinese  and  Japanese  moxa  is  said  by  some  to  be  prepared  from  the  cottony  or  woolly 
covering  of  the  leaves  of  the  Artemisia.  Thunberg,7  however,  states  that  in  Japan  the  dried 
tops  and  leaves  are  beat  till  they  become  like  tow;  this  substance  is  then  rubbed  betwixt  the 
hands  till  the  harder  fibres  and  membranes  are  separated,  and  there  remains  nothing  but  a  fine 

•pcan  moxas  are  usually  made  either  with  cotton-wool  (which  has  been  soaked  in  a  solu- 
tion of  nitrate  or  chlorate  of  potash)  or  the  pith  of  the  sun-flower  (Heliantlius  annum),  which 
urally  nitrate  of  potash.     Their  shape  is  either  cylindrical  or  conical;  their  size  is 
variable.    Percy's  moxas,  prepared  by  Robinet,  are  usually  found  in  the  London  shops.     They 
i  pith  rolled  in  cotton  and  enveloped  in  muslin. 
I  In'  physiological  effects  of  the  moxa  are  twofold,  primary  and  secondary.     It  first  excites  an 
isation  of  heat.     This  is  speedily  followed  by  pain,  which  progressively  increases 
until  it  hecomes  most  severe,  and  the  vitality  of  the  part  is  destroyed.     The  parts  immediately 
lie  eschar  are  intensely  red.     The  eschar  may  be  deep  or  superficial,  according  to  the 
time  the  moxa  is  kept  in  contact  with  the   skin.     The  action  of  the  moxa  differs  from   that  of 
'Hie  actual   cautery  in   this  important   particular,  that   the  heat  acts  slowly,  increases 
'>'>  and  penetrates  to  a  greater  depth.     The  secondary  effects  consist  in  the  production 
on,  by  which  the  eschar  is  separated,  and  establishment  of  suppuration  more  or 
I,  according  to  circumstances. 

employed  in  the  treatment  of  diseases,  on  the  principle  of  counter-irritation,  before 
vol.  i.  p.  170).     This,  indeed,  has  been  denied  by  those8  who  consider  the  pro- 
duction of  a  discharge  as  the  only  mode  of  effecting  counter-irritation.     It  is  adapted  for  chronic 


1    ii.  p.  165. 
Jestolpe,  m  .Murray, 
'    xxxiv.  174. 


A/>i>.  M'd.;  and  Kraus,  Heilmittell .  p.  i'2'2. 


I  ochinchinensis,  ii.  !!)'->;  Thunber  f,  Voyages  au  Japon.  &c.  iv.  74.         s  Ft.  Med.  463. 

1  Op.  cit. 
at.  on  Moxa,  p.  B9,  ieJ5. 
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diseases  and  maladies  characterized  by  lesions  of  sensation  or  motion ;   and  it  is,  on  ttio  other 
band,  injurious  in  all  acme  inflammatory  diseases.     The  following  is  a  list  of  the  princ 
eases   against  which  it  lias  been   employed;  and   for  farther   information   respecting  Ibem  I 
must  refer  the  reader  to  the  writings  of  Larrey,1  Boyle,2  Wallace,3  and  Dunglison,4  as  the  limns 
and  objects  of  this  work  do  not  admit  of  farther  details. —  1.  Paralysis  of  the  sentient  or  motor 
nerves.     Great  benefit  has  been  obtained  by  the  use  of  moxa  in  this  class  of  diseases. 
rosis,  deafness,  loss  of  voice  and  speech,  hemiplegia,  and  especially  paraplegia,  have  bean  re- 
lieved by  it.     2.  Painful  affections  of  nerves,  muscles,  or  the  fibrous  tissues  .  ;is  neuralgia,  » 
lumbago,  and  chronic  rheumatism.     3.  Spasmodic  diseases,  either  of  particular  pans  on 
general  system ;  as  spasmodic  asthma,  epilepsy,  &c.     4.  Diseased  joints  and  spinal  maladb 
chronic  articular  inflammation,  white  swelling,  stiff  joints,  hip-joint  disease,  curvature 
spine,  &c.     5.   Visceral  diseases;  as  organic  diseases  of  the    brain,  phthisis  pulmonalis,  chronic 
hepatitis  and  splenitis,  &c. 

In  the  employment  of  moxa,  two  points  deserve  especial  attention  ;  first,  the  pruts  proper 
or  otherwise  for  its  use;  and  secondly,  the  mode  of  applying  it.  It  has  been  applied  to  nearly 
every  part  of  the  body.  Larrey,  however,  considers  the  following  parts  improper  for  its  ap- 
plication: 1.  All  that  part  of  the  skull  covered  by  skin  and  pericranium  only.  2.  The  eyelids, 
nose,  ears,  larynx,  trachea,  sternum,  glandular  parts  of  the  breasts,  linea  alba,  and  parti  of  gene- 
ration. 3.  Over  the  course  of  superficial  tendons,  articular  prominences,  where  there  is  d 
of  injuring  the  articular  capsules,  and  projecting  points  of  bone. 

The  mode  of  applying  moxa  is  as  follows:  Set  it  on  fire  at  the  summit,  and  apply  its  base 
(by  a  porte-moxa,  pair  of  forceps,  wire,  or  other  convenient  instrument)  to  the  skin.    T 
vent  the  surrounding  parts  being  burnt  by  .sparks,  Larrey  reebmmends  them  to  he  previously 
covered  with  a  wet  rag.  perforated  in  the  centre,  to  admit  the  base  of  the  moxa.     If  th 
bustion  flag,  it  may  be  kept  up  by  the  breath,  blowpipe,  or  bellows.     After  the  combustion  is 
over,  Larrey  recommends  the  immediate  application  of  liquor  ammoniac,  to  repress  ex 
inflammation  and  suppuration. 

218.    Artemisia.        ONE  OR  MORE  SrECIES  YIELDING   WoitMSEED. 

The  substance  sold  in  the  shops  under  the  name  of  Wormseed  consists  of  broken  peduncles, 
mixed  with  the  calyx  and  flower-buds  of  some  species  of  Artemisia.  It  has  been  known  by 
various  names;  as  semencontra,  (an  abridgment  of  the  Latin  phrase  "semen  contra  vermes,") 
semen  santonicum,  semen  cina,  semen  sementina,  &c. 

The  sort  usually  found  in  English  shops  is  that  brought  from  the  Levant  (semen  cinm  levanti- 
cum,  halepense,  vel  alexandrinum),  and  which  is  considered  to  be  the  best.  By  some  writer-  it 
is  said  to  be  the  produce  of  Bucharia,  and  to  come  into  Europe  through  Russia  ;  hence  it  has 
been  called  sertien  ana  muscoviticum.  Guibourt5  declares  it  to  be  the  produce  of  Artemisia  Con- 
tra, Linn.  (A.  Sieberi,  Besser.)  But  three  other  species,  viz.:  A.  Vahliana,  A.  pautiflora,  and  A. 
Lercheana  are  also  said  to  supply  part  of  it.6  Barbary  wormseed  (semen  cinee  barbaricu 
africanitm)  is  considered  by  Guibourt  to  be  the  produce  of  Artemisia  glomerata  of  Bieber,  It 
consists  of  small  globular  flower-buds  attached  to  the  extremity  of  the  branches.  A  third  sort, 
called  Indian  or  East  Indian  wormseed  (semen  cince  ostindicum)  has  been  described.  It  agrees 
with  the  Barbary  sort,  except  in  colour,  which  is  more  greenish  yellow. 

Wormseed  has  been  analyzed  by  Trommsdorff7  and  by  Waekenroder.8  The  latter  found  in 
the  Levant  wormseed  the  following  ingredients :  volatile  oil  0.0039,  bitter  matter  20.20,  retinovt 
bitter  substance  4.45,  green  resin  6.05,  cerin  0.35,  gummy  extractive  15.50,  ulmin  8. '50,  malate  of 
lime  with  a  little  silica  2.00,  woody  fibre  35.45,  intermixed  earthy  matter  6.70.  More  recently,  a 
crystalline  substance  called  santonine  or  cinin  (C10H6O2)  has  been  obtained  from  wormseed.  It 
is  odourless,  bitter,  and  scarcely  soluble  in  cold  water. 

Wormseed  is  employed  as  a  vermifuge  in  doses  of  from  3J  to  sjij,  repeated  night  and  morn- 
ing, and  succeeded  by  a  brisk  purge.9 

219.  Tanaeetum  vulgare,  Linn.— Common  Tansy. 

Sex.  Syst.  Syngcnesia.  Polygamia  superflua. 
(Folia.) 

Tansy  was  ordered  to  be  cultivated  in  gardens  by  Charlemagne.10 

It  is  an  indigenous  plant,  which  is  cultivated  in   gardens  as  a  medicinal  or  pot-herb,  or  loi 


'  Diet,  de  Seitn.  Med.  art.  Mora.  \  Op.  ™J>r«"t 

*  Physiol.  Enq.  resp.  Moxa.  1827.  '  »»  Ktmtdies. 

*  Hist.  Nat.  des  Drogues  sim.pl.  t.  iii.  p.  37,  4eme  ed.  1S50. 

«  Nees,  GeUer's  Pharmacie,  2te  Aufl.  1839.  , 

1  TrominsdorfPs  Neue  Journal,  Ba.  iii.  .'  ■ »"'-.  "nr,'BV  r0|. 

>  For  farther  details  respecting  the  medicinal  qualities  of  this  drug,  see  Woodville  s  Mtd.  Voiany, 

ii.  p.  337. Woodville's  Artemisia  santonica  is  the  A.  Maritima,  var.  &  suavolenta,  ot  ue  i,anuui    • 

10  Sprengel,  Hist.  Rei  Herb.  i.  220. 
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ornament.  The  herb  and  flowers  (herba  et  flores  lanaceli)  have  a  disagreeable  aromatic  odour 
ami  a  nauseous,  strong,  aromatic,  bitter  taste.  The  infusion  is  rendered  dark  green  and  turbid 
({annate of  iron)  by  Mtqukshlorida  of  iron.  Both  leaves  and  flowers  have  been  analyzed  by 
Fromherz  and  by  Peschier.1  The  constituents  of  the  leaves,  according  to  Peschier,  are — tola- 
tie  ml  fatty  oil,  wax  or  stearine,  chlorophylle,  bitter  resin,  yellow  colouring  matter,  tannin  with  gallic 
and,  Litter  extractive,  gum,  woody  fibre,  tanacetic  acid.  The  volatile  oil  (oleum  tanaceti),  is  yellow, 
but  sometimes  green.     It  has  the  peculiar  odour  of  the  plant,  a  warm,  bitter  taste,  and  a  sp.  gr. 

'..     The  bitter  matter  is  the  substance  usually  denominated  extractive;  but  according  to 

r,  it  is  in  part  resin.     Tanacetic  acid  is  crystallizable,  and    precipitates  lime,  baryta,  and 
oxide  of  lead,  and  causes  a  precipitate  with  a  solution  of  acetate  of  copper. 
Tansy  produces  the  usual  effects  of  the  aromatic  bitter  tonics  (see  ante,  p.  244).     "  A  fatal  case 

oning  with  half  an  ounce  of  oil  of  tansy  is  recorded  in  the  Medical  Magazine,  Nov.  1834. 
Frequent  and  violent  clonic  spasms  were  experienced,  with  much  disturbance  of  respiration; 
and  the  action  of  the  heart  gradually  became  weaker  till  death  took  place  from  its  entire  bus- 

i.  No  inflammation  of  the  stomach  or  bowels  was  discovered  upon  dissection.'2  The 
young  leaves  are  occasionally  employed  by  the  cook  to  give  colour  and  flavour  to  puddings, 
and  in  omelets  and  other  cakes.  In  medicine,  the  plant  is  rarely  employed  by  the  regular  prac- 
titioner; but  it  has  been  recommended  in  dyspepsia,  intermittent*, and  gout.3  Its  principal  use, 
however,  is  as  a  vermifuge.  Tansy  tea  (prepared  by  infusing  gij  of  the  herb  in  Oj  of  boiling 
water)  may  be  taken  in  doses  of  from  fgj  to  fgiij.  A  drop  or  two  of  the  oil  may  be  added  to 
vermifuge  powders  and  pills.     The  seeds  have  been  used  instead  of  semina  santonici. 

220.  ARNICA  MONTANA,  Linn.— MOUNTAIN  ARNICA. 

Sex.  Syst.  Syngenesia,  Polygamia  superrlua. 
(Flores,  Folia,  et  Radix.) 

History. — This  plant  does  not  appear  to  have  been  known  to  the  ancients;  at 

DO  undoubted  mention  of  it  occurs  in  their  writings. 
Botany.  Gen.  Char. — Head  many-flowered,  heterogaraous.  Florets  of  the  ray 
in  one  row,  female,  ligulate ;  of  the  disk,  hermaphrodite,  tubular,  5-toothed.  In- 
campanulate,  in  2  rows,  with  linear-lanceolate  equal  scales.  Receptacle 
fringed,  hairy.  Tube  of  the  corolla  shaggy.  Rudiments  of  sterile  stamens  some- 
times remaining  in  the  ligulae.  Style  of  the  disk  with  long  arms,  covered  by  down 
running  a  long  way  down,  and  truncated  or  terminated  by  a  short  cone.  Athene 
somewhat  cylindrical,  tapering  to  each  end,  somewhat  ribbed  and  hairy.  Pappus 
in  1  row,  composed  of  close,  rigid,  rough  hairs.  (De  Cand.) 

Sp.  Char.— Radical  leaves  obovate,  entire,  5-herved;  the  cauline  ones  in  1  or  2 
pairs.  Stem  1-  to  3-headed.    Involucres  rough  with  glands.  (De  Cand.) 
Perennial.     Stem  hairy,  about  1  foot  high.     Florets  yellow,  tinged  with  brown. 
Hab. — Meadows  of  the  cooler  parts  of  Europe,  from  the  sea-shore  to  the  limits 
of  eternal  snow. 

Description. — The  root  (radix  arnicas)  consists  of  a  cylindrical  caudex,  from 

2  to  3  inches  long,  and  2  or  3  lines  thick,  from  which  many  fibres  arise.     It  is 

brown  externally,  has  a  disagreeable  yet  aromatic  odour,  and  an  acrid  nauseous 

I  he  dried  flowers  (flores  arniese)  are  yellowish,  and  have  a  similar  taste  and 

smell  to  the  root.     The  leaves  (folia  arnicas)  have  a  like  smell. 

COMPOSITION. — Pfaff4  found  in  the  root  volatile  oil  1.5,  acrid  resin  5.0,  extractive 

32.0,  gum  9.0,  and  woody  fibre  5.5.     The  root  has  also  been  examined  by  Weiss- 

entmrger.1    Chevallier  and  Lassaigne0  analyzed  the  flowers,  and  found  in  them 

rain,  bitter  acrid  matter  (cytisin),  yellow  colouring  matter,  gum,  albumen,  and 

' -'"A     In  the  ashes  were  salts  of  potash,  and  lime,  and  silica.     Mr.  Bastick7 

nounced  the  existence  of  an  alkaloid,  which  he  calls  arnicina,  in  the  flowers. 

'•  > "utile  Oil. — The  oil  obtained  from   the  root  (oleum  radicum  arnica,  Cod.  Hamburg)  is 

h, lighter  than  water  (sp.  gr.  0.94),  and  has  a  burning  aromatic  taste.     Sixteen  pounds 

"I  tin-  dried  root  yield  about  an  ounce  of  oil.     The  volatile  oil  of  the  flowers  is  blue. 


'  d.  Chem.  ii.  1290. 

Disp.  from  the  Am.  Journ  of  the  Med.  Sciences,  xvi.  25(5. 

fod.  ii.  *  Mat.  Med.  Bd.  iii.  S.  310. 

'mil  kiuizc,  1'harm.  Waarenk.  Rcl.  ii.  S.  177.  «  Journ.  de  Pharm.  t   v.  p   218 

nl  Journal,  vol.  X.  p.  388,  1891. 
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2.  Rksijj  (Jrnicin). — The  acridity  of  the  root  and  flowers  resides,  according  to  Pfair,  in  the 
resin,  which  is  soluble  in  alcohol. 

3    Extractive  Matter. — According;  to  Clievallier  and    Laseaigne,  this   is  ntaseom 
bitter,  and  soluble  in  both  water  and  spirit.     They  consider  it  to  be  analogous  to  cylitin. 

4.  Arnicina. — Not  volatile,  bitter  but  not  acrid,  slightly  soluble  in  water  but  more  so  in 
hoi  and  ether.     Its  hydrochlorate  is  crystallizable  (Bastick). 

Physiological  Effects,  o.  On  Animal*. — The  effects  of  the  flowers  of  Arnica 
on  horses  have  been  examined  by  Viborg.1  An  infusion  of  six  drachma  of  the  flow- 
ers quickened  the  pulse,  and  acted  as  a  diuretic.  An  infusion,  thrown  into  the 
veins,  caused  insensibility. 

(3.  On  Man. — Jbrg  and  his  pupils  have  submitted  themselves  to  the  influence  of 
this  plant.2  From  their  observations,  as  well  as  from  the  testimony  of  others, 
Arnica  appears  to  possess  acrid  properties.  When  swallowed,  it  causes  burning  in 
the  throat,  nausea,  vomiting,  gastric  pains,  and  loss  of  appetite.  The  active  prin- 
ciple becomes  absorbed,  quickens  the  pulse  and  respiration,  and  promotes  diapho- 
resis and  diuresis.  Farthermore,  it  appears  to  exert  a  specific  influence  over  the 
nervous  system,  causing  headache,  giddiness,  and  disturbed  sleep.  Sundelin'  con- 
siders it  to  be  closely  allied  in  operation  to  senega,  from  which,  he  says,  it  differs 
in  its  stimulating  influence  over  the  nervous  system,  and  in  its  causing  constipation. 

Use. — Arnica  is  indicated  in  diseases  characterized  by  debility,  torpor,  and  in- 
activity. It  is  administered  as  a  stimulant  to  the  general  system  in  various  debili- 
tated conditions,  and  in  typhoid  fevers ;  to  the  nervous  system  in  deficient  sensibility, 
as  amaurosis ;  to  the  muscular  system  in  paralysis ;  to  the  vascular  system  and  se- 
creting organs  when  the  action  of  these  is  languid,  and  requires  to  have  its  i 
increased,  as  in  some  forms  of  dropsy,  chlorosis,  amenorrhoea,  asthenic  inflammation, 
&c.  Farthermore,  it  has  been  employed  empirically  in  some  maladies,  as  diarrhoea, 
dysentery,  &c.     It  is  rarely  employed  in  this  country. 

Administration. — 1.  Of  the  fioicers.  Dose  of  the  powder,  grs.  v  to  grs.  x  mixed 
with  syrup  or  honey  to  form  an  electuary.  The  infusion  and  tincture  are  more 
convenient  preparations.  Infusum  arnicse  (florum),  Ph.  Castr.  Ruth.,  is  made 
with  gss  of  the  flowers  to  Ibj  of  water;  dose,  f£j  to  f^ij.  Tinctura  arnicae  (forum), 
Ph.  Boruss.,  is  prepared  with  |iss  of  the  flowers  to  Ibj  of  rectified  spirit ;  d>> 
to  f3'iss. — 2.  Of  the  root.  This  may  be  given  in  the  form  of  infusion,  [nj 
arnicse  (radicis),  Ph.  Castr.  Ruth.,  is  made  with  9ij  of  the  root  to  ibj  of  water; 
dose,  fgj. 

221.  LACTUCA  SATIVA,  De  CW-THE  GARDEN  OR  COS 

LETTUCE. 

Lactuca  sativa,  var.  &,  Linn. 

Sex.  Syst.  Syngenesia,  Polygamia  cequalis 

(Herba  florens,  L. — Inspissated  juice.  E. — Inspissated  juice  and  leaves,  D.) 

History. — The  ^pibaZ,  or  Lettuce,  was  well  known  to  the  ancient  Greeks  and 
Romans.  It  is  mentioned  by  Hippocrates4  both  as  an  aliment  and  medicine ;  and 
by  Dioscorides.6  It  is  probable  that  the  £p<,'6"a£  ^poj  of  the  latter  writer  is  our 
Lactuca  sativa.7  "  The  sedative  powers  of  Lactuca  sativa,  or  Lettuce,  were  known, 
observes  Dr.  Paris,7  "in  the  earliest  times;  among  the  fables  of  antiquity,  we  read 
that,  after  the  death  of  Adonis,  Venus  threw  herself  on  a  bed  of  lettuces  to  lull  her 
grief  and  repress  her  desires."  .  . 

Botany.     Gen.  Char. — Reads  many  or  few-flowered.      Involucre  cylindrical, 
calyculate-imbricate,  in  2  or  4  rows ;  outer  rows  short.    Receptacle  naked.   Aaien 
plane,  obcompressed,  wingless,  abruptly  terminating  in  a  filiform  beak.  (De  Cam.) 

•  Wirk.d.Arzneim.u.Gifte,i.M\.  *  Ibid .  8. 236.  .  _. 

a  Hand  d.  sp.  Heitm.  ii.  170,3tte  Aufl.  *  De  Diata,  ii.  p.  359;  and  De  Morb.  Mul.  l.  M  <">ao- 

s  Lib.  ii.  cap.  105. 

6  This  also  is  the  opinion  of  Fraas  (Synops.  Plant.  Fl.  Classica,  p.  109,  1*4  j). 

1  Pharmacol,  vol.  i.  p.  13,  0th  ed. 
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Sp.  Char. — Leaves  not  concave,  erect,  oblong,  narrowed  at  the  base,  smooth  at 
the  keel.     Stem  elongated,  leafy.  (Dc  Cand.) 

Annual.  Stem  erect,  simple  below,  branched  above,  1  or  2  feet  high,  smooth, 
rounded  or  ovate,  semi-amplexicaul,  frequently  wrinkled,  usually  pale  green; 
varying  much  in  the  different  varieties.     Flowers  yellow. 

Hab. — Native  country  unknown;  perhaps  the  East  Indies.  Extensively  cultivated 
in  Europe  under  the  name  of  the  Cos  Lettuce  (Laitue  romaine,  Lactuca  romana). 

Lictuca  capitata,  De  Cand.,  or  Cabbage  Lettuce,  and  L.  crispa,  De  Cand.,  or  Curled  Lettuce, 
vere  considered  by  Linnaeus  to  be  varieties  of  L.  sativa. 

Description. — 1.  Lettuce  leaves  (folia  lactucae)  are  exclusively  used  as  a  salad. 
They  are  gathered  early,  before  the  flower-stem  shoots  up,  and  then  contain  a  cool- 
ing, bland,  pellucid,  watery  juice.  2.  The  flowering  plant  (herba  fiorens,  L.)  con- 
iii  intensely  bitter,  milky,  slightly  narcotic  juice,  having  an  odour  allied  to 
that  of  opium.  This  juice  resides  in  the  root,  cortical  portion  of  the  stem  and 
branches,  and  in  the  involucre.  3.  Lactucarium,  or  Lettuce  Opium,  is  the  inspis- 
sated milky  juice  (see  p.  600). 

Composition. — In  the  young  state  in  which  the  plant  is  usually  brought  to  table, 
its  juice  consists  chiefly  of  water,  mucilage,  albumen,  and  saccharine  matter.  But 
in  the  flowering  state  the  juice  also  contains  resin,  a  peculiar  waxy  substance  (lactu- 
cerin),  and  a  crystalline  bitter  substance  (lactucin).  Pagenstecher1  obtained  from 
the  distilled  water  of  lettuce  an  odorous  sulphurated  volatile  oil.  (See  also  the 
composition  of  Lactucarium  from  Lactuca  sativa,  p.  600). 

The  decoction  of  the  flowering  herb  is  rendered  dark  green  and  turbid  by  the 
salts  of  the  sesijuioxide  of  iron. 

Physiological  Effects. — The  early  leaves  of  the  lettuce,  eaten  as  a  salad,  are 
easily  digested,  but  they  yield  only  a  small  portion  of  nutritive  matter.  They 
probably  possess,  in  a  very  mild  degree,  soporific  properties.  The  ancients  con- 
sidered them  anti-aphrodisiac.  The  flowering  plant  is  more  powerful,  and  produces, 
in  a  feeble  degree,  the  effects  of  lactucarium  (see  p.  601). 

Uses. — Lettuce  leaves  are  employed  at  the  table  as  a  salad.  As  they  appear  to 
possess  slight  hypnotic  properties,  they  may  be  taken  with  advantage  at  supper,  to 
promote  sleep.  Galen,3  who  in  his  old  age  was  troubled  with  watchfulness,  was  re- 
lieved by  the  use  of  lettuce  at  night.  On  the  other  hand,  prudence  points  out  the  pro- 
priety of  abstaining  from  the  use  of  this  plant  if  there  be  any  tendency  to  apoplexy. 

EXTRACTUM  L1CTUCJ!,  French  Codex;  Thridace  vel  Thridacium.—  This  is  some- 
times called  French  Lactucarium  (Lactucarium  gallicum).     It  is  an  extract  ob- 
tained by  evaporating  the  juice  expressed  from  the  stalks  of  the  lettuce  at  the  flower- 
"ii.     This  extract  has  not  been  analyzed.     Its  composition  must  resemble 
I  the  juiec  above  noticed.     Meissner  detected  a  trace  of  copper  in  one  speci- 
men.   In  its  effects  and  uses  it  resembles,  but  is  much  inferior  to,  Lactucarium. 
Ganzel1  found  that  10  grains  of  the  extract  of  lettuce  introduced  into  the  cellular 
of  the  thigh  of  a  small  dog  killed  the  animal  in  three  days. 

222.  LACTUCA  VIROSA,  Linn—  STRONG-SCENTED 
LETTUCE. 

Sea:.  Syst.  Syngenesia,  Polysomia  ocqualis. 
(The  inspissated  juice,  E. — Leaves  ;  Inspissated  juice,  D  ) 

HlBTORY. — According  to  Sprengel4  and  Fraas,5  this  is  the  £pi'6at  dypi'a  of  Dios- 
coridis;i;  but  Dr.  Sibthorp7  suggests  that  Lactuca  Scariola  was   the  plant  referred 
Dioscorides. 
DOTANT.     Gen.  Char. — See  Lactuca  sativa. 

'  Rll,>1'  ort'um,  2te  Reihe,  Bd.  xxiil.  S.  17, 1840.  a  D«  aliment,  fatvlt.  lib.ii.  cap.  40. 

.  'I"  Bd.  xlii.  2te  Ileihe,  1847.  '  Hist,  Ii  i  Htrb.  i.  185. 

1845  6  Lib.  ii.  100. 
Fl.  (incc.  ii.  1\!0. 
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Sp.  Char. — Stem  erect,  round;    the   base  smooth  or  prickly-setose;   the  tmx 
panicled.     Leaves  horizontal,  prickly-setose  at  the  keel,  acutely  denticulate  obtuse 
at  the  base  arrow-shaped ;  the  lower  ones  sinuate.    Achenes  striated,  usually 
than  the  beak.  (De  Cand.) 

Herb  abounding  in  fetid  milky  juice.  Root  tap-shaped.  Stem  2  to  4  feet  hiffh. 
Leaves  distant.     Florets  yellow. 

Hab. — Indigenous;  about  hedges,  old  walls,  and  borders  of  fields;  not  uncom- 
mon.    Biennial.     Flowers  in  August  and  September. 

Lactuca  tiiiosa,  var.  B  macclata,  De  Cand. — This  variety  is  distinguished  by  the  purplish- 
red  stems,  and  the  blood  red  or  purplish-red  spots  on  the  obovate  radical  leaves. 

Description. — 1.  The  leaves  of  the  strong-scented  lettuce  (folia  latin 
and  other  parts  of  the  plant, contain,  during  the  flowering  season,  a  milky  juice  which 
has  a  strong  opiate-like  odour  and  bitter  taste.  The  leaves  of  this  species,  as  well 
as  of  L.  Scariola,  are  distinguished  from  those  of  L.  sativa  by  the  prickles  on  the 
keel  of  the  leaves.  2.  Lactucarium  is  obtained  from  L.  virosa  as  well  as  from  A. 
sativa  (see  p.  599). 

Composition. — The  fresh  milky  juice1  reddens  litmus  paper,  and  is  coagulated 
both  by  acids  and  alcohol.  It  contains  lactucin,  urfonnt*  mutter  (volatile  oil';'), 
extractive  matter,  lactucerin,  albumen,  resin,  and  some  salts  (viz.  a  vegetable 
potash,  nitrate  and  sulphate  of  potash,  chloride  of  potassium,  sal  ammoniac,  and 
some  calcareous  and  magnesian  salts).  By  exposure  to  the  air  it  becomes  first 
yellow  and  afterwards  brown,  and  gradually  solidifies.  In  this  state  it  constitutes 
lactucarium,  the  composition  of  which  will  be  stated  hereafter. 

Physiological  Effects. — The  experiments  of  Orfila2  on  dogs  show  that  this 
plant  possesses  narcotic  qualities;  but  its  powers  are  not  very  great,  ami  have  been 
probably  much  overrated.  A  solution  of  the  extract,  thrown  into  the  veins,  caused 
heaviness  of  bead,  slight  drowsiness,  feebleness  of  the  hind  extremities,  difficult  and 
frequent  respiration,  slight  convulsive  movements,  and  death.  Gl;iser!  considers  it 
to  possess  acrid  properties.  On  Wibmer,  two  grains  of  the  extract  caused  sleepi- 
ness and  headache.     Its  activity  depends  chiefly  on  the  lactucin. 

Uses. — It  is  employed  only  to  furnish  lactucarium. 

Antidotes. — In  cases  of  poisoning  by  Lactuca  virosa,  the  treatment  should  be 
the  same  as  that  for  poisoning  by  opium. 

LACTUCARIUM,  E.  D.  [V.  S.]— LETTUCE  OPIUM. 

History. — This  is  the  inspissated  milky  juice  (obtained  by  incision  of  the  stem) 
of  Lactuca  sativa  and  (chiefly)  L.  virosa*  It  was  first  collected  and  employed  by 
Dr.  J.  R.  Coxe,5  of  Philadelphia. 

But  the  term  "lactucarium"  has  also  been  applied  to  other  preparations  of  the 
lettuce.  Thus,  Dr.  Duncan,  Sen.,6  who  first  employed  the  term,  used  it  to  indicate 
the  extract  obtained  by  evaporating  the  tincture  made  with  weak  spirit  of  wine; 
and  in  France  the  term  is  frequently  applied  to  the  extract  obtained  by  evaporat- 
ing the  expressed  juice  (see  ante,  p.  599). 

Collection. — In  the  young  state,  the  plant  abounds  in  a  cooling,  bland,  slightly 
bitterish,  pellucid,  watery  juice.  At  this  period,  while  it  consists  chiefly  of  a  bunch 
of  succulent  leaves,  Ij.  sativa  is  employed  at  table  as  a  very  agreeable  salad.  As 
the  flowering  period  approaches,  the  stem  shoots  up  above  the  early  leaves,  and  the 
juice  of  the  plant  becomes  milky  and  bitter,  and  acquires  a  smell  allied  to  that  of 
opium.     When  incisions  are  made  into  the  stem,  this  milky  juice  exudes,  and,  by 

•  For  a  good  summary  of  the  known  properties  of  the  milky  juice,  see  Buchner,  Repertorium,  Bd.  xlv 

2t'  T&,8&.  '  Wibmer,  With,  d.  Arzn.  u.  Gift.BA.  iii.S.Wj. 

4  Aubergier  (Comptes  renins,  xv.  923)  states  that  he  obtained  the  largest  quantity  of  lactucarium 
L.  altissima  of  Bieberstein— a  Caucasian  plant. 

*  Transactions  of  the  American  Philosophical  Society,  vol.  v.  p.  388,  1/99. 

6  Observations  on  the  Preparation  of  Soporific  Medicines  from  common  Garden  Lettuce   read ,  n   i 
•Ionian  Horticultural  Society,  March  6,  1810  iMem.  of  the  Caledon  Hort.  Soc.vtA.  i.p.  ISO 
on  the  Distinguishing  Symptoms  of  three  different  Species  of  Pulmonary  Consumption,  p.  lo», 
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exposure  to  the  air,  dries  and  becomes  the  brown  solid  called  lactucarium  or  Icttuce- 
opium.  The  incisions  are  effected  either  by  cutting  off  the  top  of  the  stem  and 
removing  a  fresh  slice  as  often  as  the  surface  ceases  to  yield  juice,  or  by  cutting  the 
ndee  of  the  stem.  The  exuded  juice  is  removed  by  the  finger,  or  by  scraping  with 
a  knife,  placed  in  a  glass  or  earthenware  vessel,  and  allowed  to  dry  spontaneously. 

By  drying  in  the  air,  the  milky  juice  of  L.  virosa  loses  about  half  its  weight  of 
water,  and  yields  from  50  to  55  per  cent,  of  lactucarium.1  According  to  Mr. 
Duncan,3  after  the  middle  period  of  inflorescence,  although  the  juice  becomes 
thicker,  it  contains  a  less  proportion  of  bitter  extract,  and,  therefore,  is  less  fit  for 
yielding  lactucarium.  The  quantities  of  lactucarium  obtained  by  Schultz3  from 
one  plant  of  the  following  species  were — from  L.  sativa  17  grains,  L.  scariola  23 
grains,  and  L.  virosa  56  grains. 

PROPERTIES. — Lactucarium  or  lettuce-opium,  as  usually  found  in  the  shops  of 
this  country,  is  in  small  lumps,  which  are  seldom  larger  than  a  pea  or  small 
bean ;  they  are  rough  and  irregular  on  the  surface,  sometimes  covered  with  an  ash- 
gray  efflorescence,  of  a  brown  or  reddish-brown  colour,  friable,  with  an  opiate  smell 
and  bitter  taste.  This  sort  agrees  with  that  said  by  Dr.  Christison  to  be  the  lactu- 
carium obtained  from  L.  virosa  in  the  neighbourhood  of  Edinburgh. 

Lactucarium  from  L.  sativa  is  said  by  Dr.  Christison  to  occur  in  roundish,  rather 
compact  masses,  weighing  several  ounces. 

Lactucarium  prepared  by  Aubergier,  pharmacien  at  Clermont,  for  commercial 
purposes,  is  in  round  flat  cakes,  of  from  10  to  30  grammes  (=154.3  grs.  to  463  grs. 
troy)  each,  and  is  often  covered  with  a  whitish  efflorescence  of  mannite.4 

COMPOSITION. — Lactucarium  has  been  the  subject  of  repeated  analysis.  That 
obtained  from  L.  sativa  has  been  analyzed  by  Kliuk,5  Schrader,6  Peschier,7  and  Pe- 
retti.8  Pagenstecher9  has  also  contributed  to  our  knowledge  of  it.  Lactucarium  from 
L,  virota  has  been  analyzed  by  Klink,10  Buchner,"  Schlesinger,12  Walz,u  and  Lud- 
wig.14    Lastly,  that  from  L.  altissima  has  been  examined  by  Aubergier.15 

LACTUCARIUM. 


From  Lactuca  sativa. 


Klink' s  Analysis. 

Bitter  extractive 55  0 

J" 10.0 

Resin 6.9 

Caoutchouc 17  5 

Water '.'.'.'.  15.6 

Lactucarium 105.0 


FKOM  L.  ALT1SSIMA. 


Aubergier's  Analysis. 
A  crystnllizable  bitter  substance. 
Two  resins. 

Mannite. 

Pectin. 

Aiparnmide. 

illizable  substance,  convertible  into  humus 
uniier  the  inllucnce  of  alkalies. 


From  L.  virosa. 


Buchner's  Analysis. 

Odorous  matter undetermined 

Lactucin,  with  colouring  matter 18.6 

Gummy  extractive 14.666 

Soft  resin,  with  waxy  matter 12.467 

Waxy  matter  (rnyrici'n) 35.100 

Gluten  or  albumen 19.100 

Air-dried  Lactucarium  .   .  99.9.13 


Litdivig's  Analysis. 

1.  Matters  insoluble  in  water — 

Lactucerin 42.64 

Very  fusible  wax 3.99 

Vegetable  fibre     2.00 

2.  Matters  soluble  in  water — 

Albumen 6.98 ") 

Bitter  extractive 27.68 

Watery   extractive    insoluble 

in  alcohol 14.96 

Lactucerin    rendered    soluble 

by  other  substances 1.75 


48.63 


51.37 


Repertor.  Bd.  xliii.  S.  21,  ia32.  *  Christison,  Dispensatory,  2d  ed.  p.  588,  1848. 

rtor.  Bd.  xv.  S.  272,  1823;  Berlin,  Jahrb.  Bd.  xxvi.  Pt.  1,  S.  227. 
Nat.  des  Drog.  simpl.  t.  iii.  p.  13,  4einc  fed.  1850. 
inaug.  sistens  Lactuca  virosa  et  saliva  Analys.  Chem.    Kiel,  1820  (PfafPs  Mat.  Med.  Bd.  vi.  S. 

Handb.  d.  Chemie.  1  Wittstein's  Etym.-chem.  Handwortcrbuch,  Bd.  i.  S.  £73. 

t  ihnrm.  Ctntral-Blatt  fur  1831,  S.  467. 

i«m,  2te  Reihe,  Bd.  xxiii.  S.  17,  1840.     "  Diss,  supra  cit. 
<""»",  Bd.  xliii   S.  1.  1832.  "  Ibid.  2t<  Bribe.  Bd.  xvii.  S.  170,  1839. 

ihe,  Bd.  xxiii.  s.  20,  1840:  and  P harm.  Central-Blatt  fur  1840,  S.  59. 
rtorm.  Central-Blatt  fur  1-17,  S  >»  Comptts  rendus,  t.  xv.*p.  78,  1843. 
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Buchner  more  recently  has  given  the  following  estimate,  founded  od  Ladwur/i 
analysis,  of  the  percentage  composition  of  lactucarium :  Lactucin,  in  oombination 
with  other  substances  soluble  in  water  and  spirit  of  wim',   28  (the  weight  of  the 
odorous  matter,  the  asparamide,  and  two  imperfectly  examined  vegetabh  acta 
not  determined);  salts,   as  constituents  of  the  ashes,  and  including   1  per  cent,  of 
oxalic  acid,  7  ;  mannite,2;  albumin,  7  ;  insoluble  vegetable  substances,  '1 ;  luct 
(lactucon),  44 ;  waxy  matter  and  soft  resin,  4;  gummy  matter;  proteins,  which 
Aubergier  found  in  the  lactucarium  of  L.  sativa,  and  which  is  probably  a] 
sent  in  that  of  L.  virosa,  and  water,  6. 

The  active  principles  appear  to  be  the  lactudn  and  odorous  matter,  to  which 
Buchner  adds  the  salts.     The  substances  which  are  insoluble  in  cold  spirit  of  wine 
and  hot  water  possess  no'medicinal  power. 
- 1.  Ooobovs  Matter j   Volatile  OH? — This  substance  resembles  in  smell  tin'  odoroui 
of  opium.     When   lactucarium   is  submitted  to  distillation  with  water,  the  odoro 
distils  over.   Its  nature  lias  not  been  accurately  determined.    Both  Pagenstecher  and  Wal 
obtained  a  volatile  oil,  which  the  former  chemist  states  contained  sulphur.     From  the  experi- 
ments of  Buchner  and  Walz,  it  appears  to  be  a  basie  substance  ;  but  Ludwig  declare! 
of  an  acid   nature. 

2.  Lactucih  ;    Bitter  Principle  of  Lactucarium. — This   is  a  colourless,  odourle 
able,  fusible,   neutral  substance.     It  requires  60   to  80  parts  of  water  to  dissolve  it: 
readily  soluble  in  alcohol,  but   less  so  in  ether.    Its  watery  solution  is  unaffected  hy  ac 
lead,  chloride  of  iron,  and  nitrate  of  silver;  but,  mixed  with  soda  and  nitrate  of  silver,  it  re- 
duces tie-  precipitated  oxide  of  silver  to  the  metallic  state ;  and  mixed  with  Bulpba 

and  so  la,  and  heated  to  boiling,  it  reduces  the  oxide  of  copper  to  the  state  of  protoxi  le. 
obtained   by  Ludwig  thus:  lactucarium  were  rubbed  with   80  parts  of  cold  dilute 

Bulphuric  acid  for  half  an  hour,  and  then  mixed  with  400  parts  of  rectified  spirit.    The  liquid 
being  filtered,  Blacked  lime  was  added  to  it,  to  precipitate  the  sulphuric  acid,  and  the 
was  then  evaporated.     Tie' brown  viscid  extract  was  digested  in  water,  the  solution  treated  \>y 
animal  charcoal,  and  filtered  and  evaporated  so  as  to  yield  crystals  of  lactucin. 

3.  Lactccerin  ;  Lactucon;  Waxy  Matter  of  Lactucarium. — A  neutral 

soluble   in  water,  but  soluble  in  alcohol,  ether,  and    the  fixed  and  volatile  oils.     I 

C40H32()5 

The  lacturic  acid  of  Pfaff  is  declared  by  Walz  to  be  oxalic  acid. 

A  strong  thougb  unfounded  suspicion  appears  to  have  been  entertained,  that  morphia  wai 
contained  In  lactucarium.     But  in  none  of  the  before-quoted  analyses  was  it  to  be  found 
was  Caventou1  able  to  detect  an  atom  of  either  morphia  or  narcotin  in  lactucarium. 

Characteristics. — The  cold  aqueous  decoction  of  lactucarium  becomes,  on  the 
addition  of  sesquichloride  of  iron,  olive-brown  (tannate?  of  iron).     Tincture  of 
nutgalls  renders  the  decoction  slightly  turbid.     Heated  with  lactucarium,  coloi 
nitric  acid  acquires  an  orange-yellow  tint,  and  evolves  binoxide  of  nitrogen.     The 
alcoholic   tincture  of  lactucarium  becomes  slightly  turbid  on  the  addition  of  water. 

Physiological  Effects. — Lactucarium  possesses  anodyne  and  sedative  quali- 
ties :  but  its  powers  have,  I  suspect,  been  overrated.  Ganzel2  states,  that  ten 
grains  introduced  into  the  cellular  tissue  of  a  dog's  leg  caused  deep  sopor,  with  oc- 
casional convulsions,  but  no  dilatation  of  the  pupil.  Francois,3  who  made  a  con- 
siderable number  of  trials  of  it,  observes  that  it  contains  neither  a  narcotic  nor  an 
intoxicating  principle;  but  that  it  allays  pain,  diminishes  the  rapidity  of  the  circu- 
lation, and,  in  consequence,  reduces  the  animal  heat,  and  places  the  patient  in  a 
condition  more  favourable  to  sleep.  Its  modus  operandi  is  different  from  that  of 
opium ;  for  the  latter  substance  accelerates  the  pulse,  and  produces  either  delirium 
or  stupor.  It  is  more  allied  to  hyoscyamus,  from  which,  according  to  Fisher,4  it 
is  distinguished  by  its  power  of  directly  diminishing  sensibility,  being  preceded  by 
irritation  of  the  nervous  system.  Buchner  compares  the  action  of  lactucin  to  that 
of  digitalin,  and  says  it  diminishes  the  force  and  frequency  of  the  pulse  and  the 
animal  heat,  dilates  the  pupil,  and  causes  sleep  and  stupor.  A  more  extended  ex- 
perience of  the  use  of  lactucarium,  however,  is  requisite  to  enable  us  to  form  accu- 
rate conclusions  as  to  the  precise  nature  and  degree  of  its  powers. 

1  Journ.  de  Chim.  Mid.  i.  300.  »  Sundelin,  Handb.  d.  sp.  Heilm.  Bd.  i.  S.  459,  3tte  Aufl. 

'  Arch.  Gin.  de  Mid.  Juin,  1825,  p.  264.  4  Lond.  Med.  Gaz.  xxv.  803. 
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B.— Tt  M  employed  as  an  anodyne,  hypnotic,  antispasmodic,  and  sedative, 

where  opium  is  considered  objectionable,  either  from  peculiarities  on  the  part  of  the 

•  or  from  the  nature  of  the  disease.     Thus,  it  may  be  used  where  there  is 

nt  of  the  vascular   system,  in  which  condition  opium  is   usually 

But  though  it  is  free  from  several  of  the  inconveniences  which 

attend  the  use  of  opium,  yet  it  is  much  less  certain  in  its  operation.     It  may  be 

given  with  advantage  to  allay  cough  in  phthisis  and  other  pulmonary  affections  ;l  to 

nervous  irritation  and  watchfulness  in  febrile  disorders  in  which  opium  is 

DOt  admissible.     ])r.  llothamel-  has  employed  it  with  success  in  different  kinds  of 

.  inflammations,  exanthemata,  profluvire,  cachexies,  and  painful  and  peculiar 

nervous  disorders.     Vering"  found  it  especially  useful  in  spasm  of  the  uterus;  and 

Angclot  gave  it  to  repress  seminal  discharges. 

Administration— The  usual  dose  is  from  grs.  iii  to  grs.  v;  but  it  has  been 
given  in  larger  quantities,  as  from  grs.  x  to  grs.  xx. 

1.  TIMTIKl  LUTITIRII,  E.j   Tincture  of  Lactucarium.— (Lactucarium,  in  fine 

r,  givj  Proof  Spirit  Oij.  This  tincture  is  best  prepared  by  percolation,  as 
directed  for  tincture  of  myrrh;  but  may  also  be  prepared  by  digestion  with  coarse 
powder  of  lactucarium.)— As  lactucin  (the  bitter  principle  of  lactucarium)  is  soluble 
in  proof  spirit,  this  liquid  is  a  (it  menstruum  for  preparing  the  tincture. 

2.  TB0CHI8CI  LACTUCARII,  E.j  Lozenges  of  Lactucarium (To  be  prepared  with 

lactucarium  in  the  same  proportion  and  in  the  same  manner  as  the  Opium  Lozenge.) — 
Each  lozenge  weighs  ten  grains,  and  contains  nearly  one-sixth  of  a  grain  of°lactu- 


carium. 


Tribe  V.  Cynare2e. 

Style  thickened  upwards,  and  often  fringed  at  the  tumour. 

223.  Carthamus  tinctorius,  Linn.— Safflower,  or  Bastard  Saffron. 

Sex.  Syst.  Syngeneaia,  Polygamia squalls. 
(Floiculi.) 

Kwixoc,  Theophrastus,  Hist.  Plant,  lib.  vi.  cap  3  and  4;  xn'xoc,  Dioscorid.  lib.  iv.  cap.  190. A 

Bast  Indies,  whereas  well  as  iii  many  other  parts  of  the  world  (e.  g.  Egypt,  South 

tuth  America,  &c  ),  it  is  cultivated  for  commercial  purposes, 
officinal  parts  are  the  florets,  without  the  involucre.     When  dried,  they  constitute  the 
r,  or  bastard  saffron  {flores  carthami),  of  the  shops.    They  consist  of  the  red  tubular  corolla 

divided  superiorly  into  five  Beg nts,  and  inclosing  the  sexual  organs.    They  have  a  faint  odour, 

allied  to  that  of  saffron,  and  a  feeble  bitterish  taste.     According  to  Dufour,4  safflower  consi 

tring  matter  0.5,  yellow  colouring  mutter  2.4,  w  id  yellow  colouring  matter  with  sulphates  of  lime 

Ml,  extractive  with  yellow  colouring  matter,  chloride  of  potassium,  and  acetate  of  potash 

I  it,  albumen  5.5,  vegetable  remains  and  sximl  4.6,  alumina  and 

iron  0.2,  moisture  6  2,  loss  0.7. 

\g  matter  is  of  the  nature  of  extractive.    Its  formula,  according  to  Schlieper,5 

'("".     It  is  soluble  in  water,  and  is  useless  for  dyeing.    The  red  colouring  matter  (cartha- 

carlhamic  arid)  is  of  a  resinous  nature.     Its  formula,  according  to  Schlieper,  is  CMH8(X 

'luble  in  alcohol  and  alkaline  liquids,  and  is  precipitable  from  its  alkaline  solution  by 

iriugly  soluble  in  water,  anil  is  perfectly  insoluble  in  ether.      It  is  extracted  from 

i  (which  has  been  deprived  of  its  yellow  colouring  matter  by  washing  with  water)  by 

la,      From    the  alkaline  solution  it  is  precipitated  by  acetic  (or  citric) 

In  the  moist  state  it  is  imported  and  sold  under  the  name  of  extract  of  safflower.     Spread 

md  dried,  it  constitutes  the  pink  saucers  sold  in  the  shops  for  dyeing  silk.    The  colour 

'  yields  is  beautiful  but  fugitive.      Dried  and  mixed  with  French  chalk  (talc),  carthamin 

.-'/,(/),  which  is  used  as  a  cosmetic.     Chinese  card-rouge  is  a  small 

'  "'i'"  m  rutin  Consvmp,  1813, 

,  ""','1  1 18,  1837.    3  / ■'■■  I  S.  HO 

Ann  1804.  »  Chemical  Gazette,  vol.  iv.  p.  376, 1848. 
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folded  card  covered  with  a  tliin  film  of  the  colouring  matter  of  the  nffiower,  whioh  in  thi 
state  lias  a  golden  green  metallic  brilliancy,  but  which,  when  moistened,  communioatei  ■  ben* 
tiful  tint.    Thin  films  of  dried  carthaniio  have  a  golden  green  metallic- brilliancy,  like  the 
of  cantharides. 

Safflower  is  sometimes  used  to  adulterate  hay  saffron.     The  mode  of  detecting  the  trau 
already  been  pointed  out  (see  ante,  p.  "218).     What  is  called  cake  saffron  [crocus  in  pin,, 
made  with  safflower  and  mucilage  (see  ante,  p.  218). 

The  acheniaof  safflower  are  called  seeds  (seniina  carthami).   They  yield  an  oil  by  exj>r 
and  were  formerly  used  in  medicine. 


Sub-order  II.  Labiatiflor^e,  De  Cand. 

Flowers  hermaphrodite,  usually  2-lipped. 
This  sub-order  includes  two  tribes;  viz: — 

Tribe  VI.  Mutisiace^;. 

9 

Tribe  VII.  NASSAUViACEiE. 
Neither  of  these  tribes  contains  any  officinal  plants. 

Sub  order  III.  Liguliflorje,  De  Cand. 

All  the  flowers  ligulate  and  hermaphrodite. 

Tribe  VIII.  Cichorace.b. 

Style  cylindrical  at  the  upper  part;  its  arms  somewhat  obtuse,  and  equally  pubescent. 


224.  TARAXACUM  OFFICINALE,  Wiggers  —  COMMON 
DANDELION. 

Sear.  Syst.  Syngenesia,  Polygamia  aequalis. 
(Radix  recena,  L.— Root,  E.) 

History. — As  this  plant  is  a  native  of  Greece,1  it  must  have  been  known  to 
the  ancients.     Sprengel3  and  Fraas  think  that  it  is  the  d<}>axij  of  Theophra.-tus.1 

Botany.  Gen.  Char. — Head  many-flowered.  Involucre  doable;  external  scales 
small,  closely  pressed,  spreading  or  reflexed;  internal  ones  in  1  row,  erect;  all  fre- 
quently callous-horned  at  the  apex.  Receptacle,  naked.  Achene  oblong,  striated, 
muricate  near  the  small  ribs,  or  spinulose  at  the  apex,  terminating  in  a  long  beak. 
Pappus  hairy,  in  many  rows,  very  white.    (De  Cand.) 

Sp.  Char. — Leaves  runcinate,  toothed.  Achene  linear-obovate,  blunt  and  equa- 
mosely  muricated  at  the  summit,  longitudinally  striated,  with  a  long  beak 
(Babington). 

Boot  perennial.  Leaves  all  radical,  very  variable,  glabrous  or  slightly  hispid. 
Scapes  single-headed,  radical.     Florets  yellow. 

Locality  and  other  circumstances  modify  the  characters  of  this  species.  Botanists  are  by  no 
means  agreed  as  to  the  number  of  its  varieties.     The  following,  considered  by  De  Candolle  and 

1  Spe  Prodr.  Fl.  Graca,  ii.  129:  and  Fraas,  Synops.  PL  Flora  Class,  p.  201,  1845. 

3  Hist.  Rei  Herb.  i.  100.  >  Hist.  Flam 
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gome  others  as  distinct  species,  are  regarded  by  Mr.  Babington  as  mere  varieties,  since  they  are 
quite  connected  by  intermediate  forms: — 

I.  Outer  involucral  scales  reflexed  or  patent. 

a.  genuinum :  outer  scales  linear,  deflexed. — This  variety  is  the  Leontodon  Taraxacum  of 
Smith  and  most  botanists,  the  Taraxacum  Dens  Leonis  of  De  Candolle.  Glabrous  or  woolly  at 
the  crown  of  the  root.  Leaves  runcinate,  broad.  Flowers  golden  yellow.  The  bead  expanded 
in  the  morning  and  in  fine  weather.  Achenes  yellow.  Their  upper  half  muricated.  This  is  the 
variety  which  should  be  employed  in  medicine. 

B.  laviqatum:  outer  scales  erectopatent,  ovate — T.  lawigatum,  De  Cand.  Leaves  runcinate- 
pinnatifid,  with  unequal  teeth.  Achenes  reddish-yellow,  muricated  at  the  summit,  beak  with 
a  thickened  and  coloured  base. 

y.  erythrospermum :  outer  scales  lanceolate,  adpressed  or  patent. —  T.  ery!hrospermum,T)e  Cand. 

riincinate-pinnatilid,  with  unequal  teeth  and  intermediate  smaller  ones.  Achenes  bright 

red,  muricated   at  the  summit;  beak   with   a  thickened   and  coloured  base. — The  lowermost 

are  sometimes  obovate   and  dentate,  not  runcinate,  when  it  becomes    T  obovatum,  De 

Cand. 

II.  Outer  scales  adpressed. 

i.  paluttre:  outer  scales  ovate-acuminate — Leontodon  palustre,  Smith.  Leaves  oblong  and 
entire,  sinuate-dentate,  or  runcinate.  Florets  often  reddish  externally.  Achenes  pale-yellow 
or  brown,  muricated  at  the  summit. — Taraxacum  leptocephalum,  Reichenbach,  is  a  sub-variety, 
with  the  outer  involucral  scales  ovate-lanceolate  or  lanceolate. 

Hab. — Indigenous;  very  common — var.  o  in  meadows  and  pastures  everywhere, 
y  in  dry  places,  8  in  bogs. 

IH><  KirnoN. — The  fresh  root  (radix  taraxaci)  is  tap-shaped,  branched,  fleshy, 
and  abounding  in  milky  juice,  wuich  resides  in  the  laticiferous  tissue  called  by 
Grew1  "  milk  vessels."  Externally,  it  is  dull  yellow  or  brownish  ;  internally,  white. 
It  is  without  odour ;  its  taste  is  bitter  (especially  in  the  summer).  The  cold 
watery  infusion  of  the  dried  root  deposits  a  dirty-gray  flocculent  precipitate  on  the 
addition  of  sesquichloride  of  iron. 

Mr. Giles1  states  that  the  roots  of  Rougli  Hawkbit  (rfpargia  hitpida,  Willd  )  are  sometimes  sub- 
stituted for  those  of  Dandelion.  They  may  be  distinguished  thus:  the  roots  of  Dandelion  are 
smooth-skinned,  tawny-coloured,  crisp   or    easily  frangible,  and    contain   usually  a  milky  juice  ; 

i  Hawkbit  have  a  wrinkled  cuticle,  are  pale-coloured,  tough,  break  with  difficulty,  and 
rarely  exhibit  a  milky  juice.     The   leaves,  when  attached,  also  serve  to  distinguish   the  plants; 

I  Hawkbit  are  hairy,  whereas,  the  leaves  of  the  genuine  variety  of  Dandelion  are 
smooth. 

Composition. — C.  Sprengel3  analyzed  the  leaves  and  stems,  and  found  them  to 
consist  of  85  parts  of  water,  9.140  of  matters  extractible  by  water  (viz.  albumen, 
mucilage,  gum,  and  sugar),  8.091  of  matters  extractible  by  dilute  caustic  potash 
l\> ,  0  Kin  of  wax,  resin,  and  chlorophylle,  and  2.GG9  of  fibre. 

The  milky  juice  of  the  root,  has  been  analyzed  by  John,4  who  found  in  it  caout- 
chouc, bitter  mutter,  traces  of  resin,  sugar,  and  [/um,  free  acid, phosphates,  sulphates, 
and  hydrbchlorates  of  potash  and  lime,  and  water.  Mr.  Squire'  says  the  expressed 
ontaina  gum,  albumen,  gluten,  an  odorous  principle,  extractive,  and  a  peculiar 
cryttallvcabk  bitter  principle  soluble  in  alcohol  and  water. 

In  1840,  rTrickbinger8  made  a  comparative  analysis  of  dandelion  root  gathered 
in  November,  1839,  and  of  that  collected  in  April,  in  1840.  His  results  were  as 
follows : — 


Anatomy  of  Plamts,  p.  101.  ml),  xiii.  16GB.  '  Phnrmncuiiml  Journal,  vol',  xi.  p.  107,  1851. 

Ttehn.  Joum.  lid.  v.  S.  886;  quoted  by  Wittstein  (  Vollst.  ttymol.  chtm.  HuntlwOrUrbuch, 

IT).  ' 

'  Gmelin,  Handb.  d  1 597, 

'  Hrnn.l.  J,  „„,/  phnrm.  p.  .r>.T> ;  and  Phartr.  Journal,  vol.  i.  p.  (94. 

'  "'"-I"  9te  Reihe,  Bd.  Kill.  B.  45,  1840. 
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Gathered  in  Autumn. 


Extract  prepared  with  cold  water:  — 

Part  insoluble  in  alcohol  (albumen,  mannite, 
extractive,  mucilage  with  potash,  soda,  and 
lime,  combined  with  muriatic,  sulphuric,  und 

phosphoric  acids) 

Part   soluble   in   alcohol    (extractive,   sugar. 

mannite,  and  chloride  of  potassium)    .  .   .  . 

Extract  prepared  by  boiling  the  root  in  water  :— 

Part  insoluble  in  alcohol  (inulin,  potash,  lime, 

phosphoric  acid,  and  traces  of  sulphuric  and 

muriatic  acid) 

Part  soluble  in  alcoholic  (extractive,  chloride 
of  potassium,  traces   of  tannin,  lime,  and 

sulphuric  acid) 

Albumen  contaminated  with  some  extractive    .  . 

Wax 

Residue  exhausted  by  cold  and  boiling  water    .  .   . 
iscribable  to  the  fermentation  of  the  inulin    . 

Loss 

Water 


Ashes  (carbonates  of  potash,  soda,  and  lime;  ehlor- 

potassium  ;  sulphates  of  potash  and  lime  ; 

phosphate  of  lime;  and  silica) 


Fresh  Root.    Hoot  dried 
at  993.6  F. 


6.41 
3.6G 


3.01 


1.78 
0.33 
0.13 
9.16 
2.94 
0.32 
72.23 


100.00 


23  10 
13.20 


0.40 
1  20 
0.48 
33.00 
10.02 
0.80 


100.00 


I  In  Spring. 


Fresh  Root. 


1.30 
3.40 


1 .60 
0  52 
0.18 
0.02 
■j  86 
0.19 
79.94 


100.00 


Root  dried 


6.8 
17  J 


4.4 


80 
45.0 

ii  a 


100.00 


7.8 


From  these  analyses,  it  appears  that  the  root  gathered  in  the  autumn  is  richer  in  those  ingre- 
dients which  are  extractible  by  water  than  the  root  collected  in  the  spring;   whereas,  t|, 
contains  more  albumen,  wax,  and  mineral  constituents  (ashes). 

Dandelion  root  washed,  crushed,  and  pressed,  yields  about  half  its  weight  of  jui 
in  the  months  of  April  and  May,  when  it  is  very  aqueous,  this  juice  spontaneous!) 
and  becomes  of  a  fawn  colour.     The  quantity  of  extract  obtained  from  the  juice  varies  at 

ent  seasons.1 

Juice. 

In  January  and  February     4  to  5  lbs.  yield  1  lb.  of  extract. 

In  March 0  to  7  lbs.  .  ditto. 

In  April  and  May &  to  9  lbs.  ditto. 

In  June,  July,  and  August 0  to  7  lbs.  ditto. 

In  September  and  October 4  to  5  lbs.  ditto. 

In  November  and  December 4  lbs.  ditto. 

It  is  obvious,  then,  that  the  expressed  juice  is  richest  in  solid   constituents  in  the  months  of 
November  and  December.     It  is  remarkable,  however,  that  the  juice  possesses  the  greati 
terness  in  the  summer  months;  while  in  the  spring,  and  late  in  the  autumn,  it  has  a  remarkably 
sweet  taste.2     Squier  considers  this  change  to  be  effected  by  the  frost. 

1.  Taraxacix;  Dandelion-bitter. — This,  which  is  probably  the  active  principle  of  the  root,  is 
obtained  by  receiving  the  milky  juice  in  distilled  water,  heating  the  liquid  to  boiling,  by 

the  resin  and  albumen  are  separated,  filtering  the  liquid  when  cold,  and  slowly  eyapi 
that  crystals  may  be  formed.  These  may  be  purified  by  washing,  and  by  solution  in  eitbei 
distilled  water  or  alcohol.  Pure  taraxacin  occurs  in  stellated  and  dendritic  masses,  has  a  bitw 
and  somewhat  acrid  taste,  and  is  readily  soluble  in  ether,  alcohol,  and  boiling  water,  but  di 
cultly  so  in  cold  water.  It  is  easily  fusible  and  inflammable,  burns  without  developing 
ammonia,  dissolves  in  concentrated  acids  without  producing  any  colour,  and  is  neutral  to  test 
papers.3  ,      . 

2.  Resin. — The  resin  obtained  from  the  milky  juice  is  white,  crystallizable,  soluble  in  aico 
hoi  and  ether,  but  insoluble  in  caustic  alkalies.  Its  spirituous  solution  has  an  acrid  taste,  and 
yields  no  precipitate  on  the  addition  of  acetate  of  lead.  , 

3.  Inulijt. — According  toOverbeck,4  the  root  collected  in  the  spring  yields  very  little  inulin; 
but  ffij  of  the  dried  root  collected  in  the  autumn  yielded  him  2j  ounces  of  the  inulin.         ^ 

4.  Sugar.— This  has  been  obtained  from  dandelion  root  by  Widnmann,5  by  Frickhinger,  an 
by  the  Messrs.  Smith.7     It  readily  undergoes  decomposition  in  the  watery  infusion  of  the  root, 
and  probably  becomes  converted  into  mannite  and  lactic  acid. 

1  Squire,  op.  cit.  '  Geiger,  Handb.  d.  Pharm.  ,  _, 

Polex,  Arch.  d.  Pharm.  Bd.  xix. ;  Berlinisches  Jahrb.fiir  d.  Pharm.  Bd.  xlii.  S.200, 1839;  ana  r« 

■    _i    T-. _?     i     :     «    i.i; 


at  Journal,  vol.  i.  p.  425 
'  A  reh .  d.  Pharm.  Bd.  xxiii.  S.  240 
6  Op.  supra  cit. 


•  Buchner's  Repert.  Bd.  xliii.  S 

1  Pharmaceutical  Journal,  vol.  viu.  p.  > 
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CI2H12012    =    C6H706    +     C6H'(T> 

^•\~0  V^V"^  V-*-N^W 

Grape  sugar.         Mannite.         Lactic  acid. 

T.  and  H.  Smith  have  confirmed  the  accuracy  of  Frickhin»er's  opinion— that  mannite 
il  pre-exiat  in  taraxacum,  but  is  a  product  of  the  decomposition  of  the  sugar.  I  am  in- 
to them  for  a  beautiful  specimen  of  mannite  procured  from  the  infusion  of  dandelion. 

PHYSIOLOGICAL  Effects.— Its  obvious  effects  are  those  of  a  stomachic  and  tonic. 

In  large  doses  it  acts  as  a  mild  aperient.     Its  diuretic  operation  is  less  obvious  and 

nt.     In  various  chronic  diseases  its  continued*  use  is  attended  with  alterative 

and  resolvent  effects.     But  where  the  digestive  organs  are  weak,  and  readily  disor- 

taraxacum  is  very  apt  to  occasion  dyspepsia,  flatulency,  pain,  and  diarrhoea. 

r>Ks—  It  is  employed  as  a  resolvent,  aperient,  and  tonic,  in  chronic  diseases  of 
the  digestive  organs,  especially  hepatic  affections  j  as  jaundice,  chronic  inflammation 
or  enlargement  of  the  liver,  dropsy  dependent  on  hepatic  obstruction,  and  dyspepsia 
attended  with  deficient  biliary  secretion.  In  some  very  susceptible  conditions  of 
the  stomach  it  proves  injurious.  It  has  been  employed  in  affections  of  the  spleen 
chronic  cutaneous  diseases,  uterine  obstructions,  &c. 

Administration.— It  is  employed  in  the  form  of  either  decoction  or  extract. 

A  mixture  of  coffee  and  either  powder  or  extract  of  dandelion  has  been  used  at 
table  under  the  name  of  taraxacum  or  dandelion  coffee ;  and  a  mixture  of  four 
of  dandelion  powder  with  one  part  of  chocolate  constitutes  the  so-called  dande- 
lion chocolate. 

[1.  [PUSH  TARAXACI,  V.  &— Take  of  Dandelion,  bruised,  gij,  Boiling  Water  Oj. 
rate  for  two  hours  in  a  covered  vessel  and  strain.     Dose,  fgi ij.]= 

2.  DBCOCTDM  TARAXACI,  L.  E.  ;  Decoction  of  Dandelion.— (Fresh  Taraxacum  root 

Distilled  Water  Oiss.     Boil  to  a  pint  and  strain,  L—  Taraxacum,  herb  and 

root,  fresh,  Jvij  ;JWater  Oij.     Boil  to  a  pint  and  strain,  E.)— Aperient  and  tonic. 

Dose,  f  3j  to  f  Jij.     To  increase  its  aperient  property,  a  saline  purgative  may  be 

conjoined.  J 

I.BITRACT0M  TARAXACI,  L.  E.  [U.  S]j  Extract  of  Dandelion.— (Fresh  Root  of 
Taraxacum,  bruised,  ibiiss  [ftj,  &].  Boiling  Distilled  Water  Cong,  ij  fCW. 
j.  E.  ].  .Macerate  for  twenty-four  hours,  then  boil  down  to  a  gallon,  and  strain  the 
liquor  while  hot ;  lastly,  evaporate  to  a  proper  consistence,  L.  "  Proceed  as  for 
paration  of  extract  of  poppyheads,"  JK)— Mr.  Jacob  Bell1  states  that  the  fol- 
lowing are  the  quantities  of  extract  of  taraxacum  obtained  by  him  from  the  root  at 
different  periods  of  the  year  : — 

lbs.  of  Extract  obtained  in 

,       .     ,  Jan-     Feb.    March    April     Au<r      Oct.    Nov.    Dec 

1  cwt.  of  taraxacum  root  yielded    8£         Oj  6  5  0  9  8J-         9    ' 

These  are  the  average  deductions  from  his  laboratory-book  during  several  years. 

[The  following  directions  are  given  by  the  U.  S.  Pharm.  Take  of  Dandelion 
gathered  in  September,  ibv.  Slice  the  dandelion,  bruise  it  in  a  stone  mortar' 
sprinkling  on  it  a  little  water,  until  reduced  to  a  pulp;  then  express  the  juice' 
wain,  and  evaporate  in  a  vacuum,  or  in  a  shallow  dish  over  a  water-bath,  constantly 
stirring  to  the  proper  consistence. — J.  C] 

Extract  of  Taraxacum  should  be  brownish,  not  blackish.  Its  taste  is  bitter  and 
aromatioj  that  of  the  shops  is  usually  more  or  less  sweet.  It  should  be  completely 
soluble  in  water.— Dose,  grs.  x  to  3ss. 

1  Pharmaceutical  Journal,  vol.  x.  p.  446. 
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225.  Cichorium  Intybus.  Linn.— Wild  Succory  or  Chicory. 

Sex.  Syst.  Syngenesia,  Polygamia  squalis. 
(Radix.) 

Ki^i^ioy,  Theophrast.  Hist.  Plant,  lib.  vii.  cap.  11  ;  ciett  j-ivo'^uXXo;  xat  e^ttix.-oc  [narrow 

and  bitterish  Seris],  Dioscorides,  lib  ii.  cap.  160;  Intybum  crraticum,  called  by  a 

ambugia],  and  in  Egypt  Cichorium,  Pliny,  Hist.  Nat.  lib.  xx.  cap.  29,  ed.  Valp. 

Stem  2 — 3  feet  high,  bristly,  alternately  branched.     Lower  leaves  rancanate,  hispid  in  tfaa 
keel ;  upper  ones  oblong  or  lanceolate,  clasping,  entire.     Flower-heads  axillary,  in  pair- 
sessile,  bright  blue,  sometimes  white,  about  the  size  of  those  of  dandelion.     Involucrum 
ish.    CorolhiR,  anthers,  and  stigmas,  blue.    Fruit  angular. — A  perennial  herb;  indi( 
ing  on  banks  on  a  gravelly  and  chalky  soil.     Flowers  in  July  and  August.     Cultivated 
ous  parts  of  England;  also  in  Belgium,  Holland,  Germany,  and  France. 

The  root  (radix  cirhorii  sylvestris  vel  agrestrit)  is  spindle-shaped,  with  a  single  or  double 
externally,  it  is  whitish  or  grayish-yellow;  internally,  it  is  whitish,  fleshy,  and  milky.  1 
is  bitter.     English  roots  are  usually  smaller  and  more  fibrous  than  the  foreign  root„. 

Both  in  the  raw  and  roasted  roots,  the  structures  which  are  observed  by  microscoi 
tion  are  cellular  tissue,  pitted   tissue  (dotted  ducts),  vascular  tissue  (spiral  vessels),  an. I 
rous  tissue  (milky  vessels).   The  dotted  ducts  are  unbrancbed  ;  the  milk  vessels, on  the  contrary 
are  anastomosing  vessels.1 

No  recent  analysis  of  the  root  has  been  made.     John2  obtained  from   100  parts,  25  j 
watery  bitter  extractive,  3  parts  of  resin,  besides  sugar,  sal  ammoniac,  and  woody  fibre.    Waltl*  pro- 
cured inulin  from  it.      In  one  experiment,  half  a  pound  (civil  weight)  of  the  root  yielded  him 
one  ounce  of  good  dry  inulin  ;  but,  in  another  much  sweeter  root,  he  (bund  not  a  trace  of  inulin. 
Hence,  he  inferred  that  the  sugar  had  been  formed  at  the  expense  of  the  inulin.    An  in 
of  the  root,  mixed  with  syrup,  becomes  thick;  forming  the  gonime  saccho-rirhorine  of  Lacarterie.' 

The  fresh  root  is  seldom  or   never  used  at   the   present  day  as  a  medicine.     h<  me 
properties  appear  to  resemble  those  of  dandelion.      It  is  reputed   to  possess  tonic,  alnr.e 
solvent,  diuretic,  and,  in  large  doses,  aperient  qualities;  and  it  was  formerly  employed  in 
diseases  of  the  abdominal  viscera,  jaundice,  hypochondriasis,  &c.     Its  protracted  u 
njure  digestion.     It  is  administered  in  the  form  of  decoction,  prepared  by  boiling  ^ssof  tin 
'root,  in  Oj  of  water,  to  f^viij.5 

Radix   Cichokii   tokrefacta ;   Roasted  Chicory  Root. — On  the   large  scale,  chicory  root  is 
roasted  in  heated  iron  cylinders,  which  are  kept  revolving,  as  in  the  process  of  col 
The  loss  during  the  process  is  from  25  to  30  per  cent. 

During  the  roasting  process,  about  2  lbs.  of  lard  for  every  cwt.  of  chicory  are  added 
substance  is  intended  to  give  the  chicory  a  face  or  lustre  like  that  of  coffee.6  While  n 
chicory  evolves  a  not  disagreeable  odour,  which  somewhat  resembles  that  of  burnt  gingerbread, 

Roasted  chicory,  when  ground  to  powder,  constitutes  the  chicory  sold  for  the  adulterai 
coffee,  and  sometimes  called  chicory-coffee.  The  adulteration  of  coffee  with  chicory  can  he  d< 
by  the  microscope,  as  well  as  by  chemical  means  (see  Coffea  arabica). 

Roasted  chicory  powder,  when  thrown  on  water,  rapidly  imbibes  this  fluid — to  which  it  com- 
municates a  reddish-brown  colour — and  falls  to  the  bottom  of  the  vessel.    A  decoction  of  routed 
chicory  is  merely  rendered  brown  by  iodine,  and  neither  strikes  a  blue  colour  with  iodi 
becomes  black  on  the  addition  of  the  sesquichloride  of  iron. 

When  submitted  to  microscopic  examination,  roasted  chicory  presents  the  same  tissues  which 
are  observed  in  the  raw  root;  the  operation  of  roasting  not  having  destroyed  them. 

Roasted  chicory  is  extensively  adulterated.     To  colour  it,  Venitian  red  (see  vol.  i.  p.  723),  and 
perhaps  reddle,  are  used.     The  former  is  sometimes  mixed  with  the  lard  before  I 
duced  into  the  roasting  machine,  at  other  times  it  is  added  to  the  chicory  during  the  pro 
grinding.     Roasted  pulse  (peas,  beans,  and    lupines),7  corn   (rye  and  damaged  wheat; 
(parsnips,  carrots,  and  mangel-wurzel),  bark  (oak  bark  tan),  wood-dust  (logwood  and  main 
dust),  seeds  (acorns  and  horse-chesnuts),  the  marc  of  coffee,  coffee-husks  (called  coffee-fltght$), 
burnt  sugar,  baked   bread,  dog  biscuit,  and  the  baked  livers  of  horses  and  bullocks  (!),  ai 
stances  which  are  said  to  have  been  used  for  adulterating  chicory.     A  mixture  of  roasted  pulse 
(peas  usually)  and  Venetian  red  has  been  used,  under  the  name  of  Hambro'  powder,  for  the  same 
purpose.8 

1  Figures  of  some  of  these  tissues  are  given  in  the  Lancet  for  March  15.  1851. 

2  Chem.  Tabelle  d.  J'Jianzenanalysen,  p.  fcl  (quoted  by  Kunze). 

3  Buchnei's  Reperlorium,  Bd.  xxvii.  S.  263,  1827.  *  Fee,  Coursd'Hist.  Xat.  t.  ii.  p-  301,  1628- 
5  Wylie,  Pharm.  Caslrens.  Rutkenica.  1840. 

•  In  France,  hutter  is  used  instead  of  lard.  This  addition  is  bv  some  said  to  "  fix"  the  red  powdwi 
used  for  the  adulteration  of  chicory  (Chevallier,  Journ.de  Ckim.  Mid.  t.  v.  3me  Ser.  p.  280,  l***)-     A 

1  Lupine  seeds  are  said  to  be  imported  from  Egypt,  and,  when  roasted  and  ground,  are  sold  under  tae 
name  of  "  Coffina,"  (Lancet.  .March  1.5,  1851 .) 

8  For  farther  details  respecting  the  adulteration  of  chicory,  see  a  paper  by  the  author  in  the  Pharm- 
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The  following  are  tlic  chief  modes  of  examining  chicory  with    a  view  to  the  detection  of 
— 
refill  examination  of  the  odour,  flavour,  and  appearance  to  the  naked  eye,  of  the  sus- 
pected powder.     In  this  way  foreign  substances  may  sometimes  be  detected. 

2,  A  portion  of  the  dried  powder  is  to  be  thrown  on  water;   the  chicory  rapidly  imbibes  the 

and  falls  to  the  bottom,  whereas  some  intermixed  powders  (as  the  marc  of  coffee)  float. 

3.  The  suspected   powder  is  to  be  submitted  to  careful  microscopical  examination.     Pulse 

ni  may  be  detected  by  the  size,  shape,  and  structure  of  the.  starch  grains.     The  tissues  of 
and  other  roots,  may  also  be  frequently  distinguished  from  those  of  chicory. 
4    A  decoction  of  the  suspected  chicory  is  then  to  be  prepared,  and,  when  cold,  to  be  tested 
with  solution  of  iodine  and  persulphate  of  iron. 
Iodine  colours  a  decoction  of  pure  chicory  brownish;  whereas  it  produces  a  purplish,  bluish, 
our  with  decoctions  of  roasted  pulse,  roasted  corn,  baked  bread,  roasted  acorns, 
ami  other  substances  containing  starch. 

ilphate  or  perchlorido  of  iron  does  not  produce  much  effect  on  a  decoction  of  pure  chicory; 
but  it  communicates  a  bluish  or  blackish  tint  to  a  decoction  of  oak-bark,  of  roasted  acorns,  and 
oilier  substance*  containing  tannic  or  gallic  acids. 

0.  By  incineration,  pure  dried  chicory  yields  from  4  to  5  per  cent,  of  a  gray  or  fawn  coloured 
ash.     If  Venetian  red  or  any  earthy  or  other  mineral  substances  be  present,  a  larger  amount  of 
obtained.     Moreover,  when  Venetian  red  has  been  employed,  the  colour  of  the  ash  is 
more  or  less  red. 

ted  chicory  has  been  in  use  as  a  substitute  for  coffee  for  more  than  eighty  years,*  and, 

nt  the  present  lime,  is  extensively  employed  for 'adulterating  coffee.     It  is,  however,  devoid  of 

that  line  aromatic  flavour  fol  which  coffee  is  so   much  admired.      By  some  persons  it  is  said   to 

i  wholesome  and   nutritive,  by  others  it  is  declared  to  be  neither  the  one  nor  the  other. 

The  fact  is  that  no  obvious  id  effects  are  usually  observed  by  the  use  of  chicorized  coffee  ;  but 

','.  doubl  that  roasted  chicory  must,  when  taken  largely,  have  a  tendency  to  excite 

diarrhoea.     It  scarcely  deserves  to  be  called  nutritive,  since,  with  the  exception  of  sugar,  it  is 

t  entirely  devoid  of  nutritive  principles. 


Order LV.  VALERIANACEiE,  Lindl— VALERIANWORTS. 

Valehianejj,  De  Candolle. 

Cbabii  ti  us.— Tube  of  the  calyx  adnate  to  the  ovary ;  the  limb  various,  either  dentate  or  par- 

i|  into  a  pappus,  which  is  at  lirst  involute, afterwards  expanded.     CoroUa  tubular, 

funnel-shaped ;  usually  5-lobed,  rarely   3- or  4-lobed  ;  lobes  obtuse;   tube  equal   or  gibbous,  or 

ite  at  the  base.     Stamens  adnate  by  their  filaments  to  the  tube  of  the  corolla;  free  at  the 

alternate  with  the  lobes  of  the  corolla;  5  (the  type),  4,  3,  2,  or  solitary;  anthers  ovate, 

ar.     Style  Aliform ;  stigmas  2  or  3,  free  or  cohering.     Fruit   membranous  or  somewhat 

Dtmmentaceous,  indehiscent,  crowned,  at  least  when  young,  with  the  limb  of  the  calyx,  either 

1  ('.'  cells  being  empty)  or  1-celled.     Seeds,  in  the  fertile  cell  or  fruit,  solitary,  pendulous, 

•albuminous;  embryo  erect,  with  a  superior  radicle  and  2  flat  cotyledons.  (De  Cand.)     Annual 

i>r  perennial  herbs,  rarely  at  the   base  somewhat  shrubby.      Roots  of  the   perennial  species  odor- 

i  opposite,  without  stipules.     Flowers  cymosecorymbose 

PlOPBBTlBS  —  The   rhi/.omata  and    their  rootlets  contain  a   peculiar  odorous  volatile   oil,  on 

Which  their  nervine  and  antispasmodic  qualities  essentially  depend 

226.  VALERIANA  OFFICINALIS,  li«».-COMMON 
VALERIAN. 

Sex.  Syst.  Triandria.  Monogynia. 
(Ilerba;  sylvestris  radix,  L. — Root,  E.  D.) 

BlSTOBT. — The  earliest  writer  who  notices  this  plant  is  Fuchsias.     The  fol  of 
lidcs  (lib.  i.  cup.  x.)  is  not  Valeriana  sylvestris, as  Hoffman  supposed,  but  V. 

id  is* 
PART.     Gen.  Char. — Limb  of  the  calyx  involute  during  flowering,  then  un- 

Journal,  vol.  iv.  p.  119;  also  Chevallier,  Jottrn.  rie  Chim.  Mid.  t.  v.  p.  276,  3me  Serie,  1910:  and 
Tki  Lanr,,  for  Januarj   I,  March  15,  May  10,  and  Nov.  1,  1851. 

telit  von  d.  Ciehori$ntcurxtl,  Hanover,  1771  ;  C.  Q.  Furster,  Geschiehte  von 
n-Coffee,  Bremen,  1T73.     Sec  ids..  Chevallier,  Journ.  de  Chim 
1840. 
/  ,  vol.  i.  p.  21  ;  and  Fraas,  Synops.  Plant.  Fl    Classic*  .  p.  '2\7.  1615. 

v*ol.  n.— 39 
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rolled  into  a  deciduous  pappus,  consisting  of  many  plumose  Beta.     Tube  of  the 
corolla  obconical  or  cylindrical,  equal  at  the  base  or  gibbous,  without  a  Bpur:  limb 
obtusely  5-cleft,  rarely  3-cleft.     Stamens  3.     Fruit  indehiscent  ;  when  1 
celled,  1-seeded.  (De  Cand.) 

Sp.  Char. — Leaves  all  pinnate;  leaflets  in  7 — 10  pairs,  lanceolate,  dentate senate 
or  quite  entire;  stem  furrowed;  root  1-stalked,  stoloniferous.  Flowers  flesh' 
coloured.     Fruit  smooth  or  pubescent  (Koch.  Syu.  PI.  Germ.  ed.  2). 

Herbaceous,  perennial-,  from  2  to  G  feet  high.     Root  fibrous.     Flowers  in  June. 

Hab. — Most  countries  of  Europe. 

This  species  is  subject  to  variation. 

a.  major,  Koch ;  latifolia,  Hayne ;  V.  palustris  major,  C.  Bauhin  ;  Larger,  Broad-Ieavi 
Taller  Common  Valerian. — Stem  taller;  leaflets  broader,all  toothed.     Grows  in  moist  lw 
as  ditches,  marshes,  and  the  banks  of  pools  and  rivers. 

B-  minor,  Koch ;  angustifolia,  Hayne;    V.  angustifolia  Tatisch,  De  Cand  ;   V.  officinalis  var.  8 
Smith,  Engl.  Bot.  vol.  i.  p.  43,  1824;  V.  officinalis  var.  a  foliis  angustioribns,  Woodvilli 
Bot.  t.  96;  V.  sylvestris  major  niontana,  C.  Bauhin  ;  Smaller,  Narrow-leaved,  or  Mountau 
mon  Valerian. — Stem   shorter,  leaflets  narrower   (linear-lanceolate),  entire,  or  the  low,  i 
few  toothed. — Grows  on  dry  heaths  and  elevated  pastures. — Roots  more  odorous,  and,  ih 
to  be  preferred  for  medicinal  use. 

Collection. — The  Valerian  root  of  the  shops  is  collected  about  August  and 
September  from  both  wild  and  cultivated  plants.     I  am  informed  that  the  roi 
the  wild  sort  are  now  gathered  chiefly  in   Hampshire;  but  Hill1  states  that,  in  his 
time,  the  heaths  of  Kent  and  Essex  furnished  a  great  deal  of  it. 

The  cultivation  of  valerian  is  carried  on  at  Ashover,  near  Chesterfield,  in  Derby- 
shire. The  plants  arc  cither  procured  from  the  offsets  of  former  plantations,  "r 
from  wild  plants  found  in  wet  places  in  the  neighbouring  woods.  Soon  m ft 
plant  "comes  up  in  the  Spring,  the  tops  are  cut  off,  to  prevent  its  running  to 
which  spoils  it.  At  Michaelmas,  the  leaves  are  pulled  and  given  to  cattle,  and  the 
roots  dug  up  carefully,  and  clean  washed,  and  the  remaining  top  is  then  cut  close 
off,  and  the  thickest  part  slit  down  to  facilitate  their  drying,  which  is  effected  on  a 
kiln,  after  which  they  must  be  packed  tight,  and  kept  very  dry,  or  they  spoil.  The 
usual  produce  is  about  18  cwt.  per  acre."2 

Description. — The  root  (radix  Valerianae)  consists  of  a  short  tuberculated, 
underground  stem  or  rhizome,  from  which  issues  one  or  more  creeping  shoot,  or 
stoles,  and  numerous  round  tapering  root-fibres,  which  are  from  2  to  6  inchei 
whitish  internally,  and,  when  fresh,  grayish  or  yellowish   white  externally,  but 
when  dried,  yellowish  brown.     They  give  origin  to  fibrilhe  or  rootlets. 

The  taste  of  the  root  is  warm,  camphoraceous,  slightly  bitter,  somewhat  acrid, 
and  nauseous.  The  odour  of  the  fresh  roots  ia  not  very  considerable,  but  of  the 
dry,  especially  when  they  have  been  kept  for  some  time,  much  stronger;  it  is  fetid, 
very  characteristic,  and  highly  attractive  to  cats,  and,  it  is  said,  to  rats  also. 

Two  varieties  of  valerian  root  are  found  in  English  commerce,  viz. :  the  am- 
vated,  which,  being  finer  looking,  is  usually  kept  by  druggists ;  and  the  unewfr 
vated  or  wild  sort  (herbas.  sylvestris  radix,  L. ;  radix  Valerianae  sylvestris),  which  U 
more  fragrant,  and,  therefore,  to  be  preferred  for  medicinal  use. 

Composition. — In  1809,  a  quantitative  analysis  of  this  root  was  made  by 
Trommsdorff;3  and  in  1834  this  chemist  made  a  second  analysis  of  it,4  but  he  did 
not  determine  the  relative  proportion  of  the  constituents.  He  found  a  pet 
volatile  oil  combined  with  valerianic  acid,  starch,  albumen,  peculiar  extractive  mut- 
ter (valerianin),  yellow  extractive  matter,  soft  or  balsamic  resin,  mucilutjc,  vaierv 
anate  of  potash,  malates  of  potash  and  lime,  sulphate  andphoxphaU  oj  lime, 
and  woody  fibre.  The  ligneous  matter  constitutes,  on  an  average,  about  five-eiglith- 
of  the  whole.     Of  the  soluble  constituents  the  valerianin  is  the  most  abundant, 

1  History  of  the  Materia  Medica,  p.  581,  1751 .  *  Encyelop.  of  Agriculture,  pp. 

3  TrnminsriorfTs  Journal  d.  1'harm.  xviii.  1809 :  Bulletin  d.  1  harmacie,  t.  i.  p.  108 
*  Ann.  der  Pharm.  Bd.  x.j  also  Pkarm.  Cenlral-Blattfur  1531,  S.  712. 


Common  Valerian: — Composition;  Physiological  Effects.        Gil 

;nil  next  to  tliis  the  mucilage.     The  balsamic   resin  amounts   to  about  half  the 
I  of  the  valerianin. 
1.  Volatilk  Oil  of  Valerian  (Oleum  Valeriana) — According  to  Hureult,1  this  oil  does  not 
idy-formed   in  valerian   root,  but  is  produced  only  by  the  action  of  water;   for  pure 
a  extract  any  volatile   oil   from  the  root.      When  the  root  is  submitted   to  distilla- 
tion wiili  water,  the   distillate  consists  of  water,  on    which    the  oil  floats.     Martins  obtained 
mces  of  oil  from  twelve  pounds  of  the  dried  root,  and  Bartels  eleven  ounces  from  fifty 
ol   the  root. 
Crude  oil  of  valerian  is  a  mixture  of  at  least   five  substances,  whose  relative  proportions 
vary  with  the  age  and  mode  of  preservation    of  the   oil.     Of  these  five    substances,  two  are 
oils,  n n< i  may  be  regarded  as  the  essential  components  of  the  oil.     The  more  volatile 
rueen,  C*°H16,    a  colourless  liquid  identical  with  a  carbo-hydrogen  obtained   from 
hor.     In  odour  it   resembles  oil  of  turpentine,  with   which    it   is  isomeric.     The 
ingredient  is  valerol,  C12H10O2,   which   is   lighter    than  water,  has    an    odour    of 
bay,  arid  by  exposure  to  the  air  absorbs  oxygen  and  yields  valerianic  acid.     The  three  non- 
il  constituents  of  the  oil  are  valerianic  acid,  a  resin,  and  a  kind  of  camphor  or  solid  vola- 

prepared  and   rectified  oil  of  valerian   is   neutral,  clear,  with  an  odour  which  is   not 
By  exposure  to  the  air  it  rcsinifi.es,  becomes  coloured,  thick,  acid  (owing  to  the 
formation  of  valerianic  acid),  and    acquires  a  more  disagreeable  odour. 
Oil  of  valerian  bus   been  used   in  medicine,  as  a  powerful  stimulant   and  antispasmodic,  in 

or  two  01  more  drops. 
'i.  Valkhunic  or  Valbbic   Acid   (Aridum  Valerianicum) .     C10H9O3,HO. — It   is  considered 
to  be   identical  with    phocenic   acid  obtained  by  Chevreul  from  whale  oil.     It  can  be 
I  from  valerian   root   and  the  fruit   of  Viburnum  Opulus,  in  both  of  which  according  to 
is,  it   pre-exists.     But   in   valerian   root  it  is  probably  formed   by  the  oxidation  of 
When  this  root  is    submitted    to  distillation  with  water,  the  distillate  usually  contains 
ic  acid.     Rabourdin,8  by  previously  acidulating  the  water  with  sulphuric  acid,  obtained 
Ol    valerianic   acid    from   4|    lbs.  of   the    root;    whereas,  when    simple   water  was 
product  was  only  77  grains  of  acid.     By  Rabourdin 's  process,  Aschofl"4  produced 
18|  drachms  of  acid  from  15  lbs.  of  root.     Lefort6  advises  that  prior  to  distillation  the  coarsely 
I   tool   should   be  I  in  water  mixed  with    sulphuric  acid  and  bichromate  of 

m  order  to  promote  the  oxidation  of  the  valerol,  and   thereby  to  increase  the  product  of 
ic  a<id.     He  obtained  by  this  method  from  202  to  285  grains  of  valerianate  of  zinc  from 
ipois  of  the   root.      By  boiling   the  root   in    a  solution  of  carbonate  of  soda,  and 
the  saline  solution  by  sulphuric  acid,  the  Messrs.  Smith6  procured  four  scruples  of 
a  a  pound  of  root.     Thiranli7  is  of  opinion  that  caustic  alkali  is  preferable  to  the  car- 
lint  valerianic   acid   is    a  product  of  the  decomposition  of  various  animal  and  vegetable  Bub- 
and   i<  most  economically  obtained,  lor  commercial  purposes,  from  oil  of  grain  (fusel 
oil).  (See  Soda  Valeriana*,  Ph.  Dubl.  p.  15s.'!.) 

rianic  acid  is  a   colourless   limpid    liquid.     Its  odour  is   strong,  and  somewhat  allied  to, 

i  distinci  from  thai  of  valerian   rout;   its   taste  is  acrid,     lis  density,  at  60°  F,  is  0.937. 

147°   F.     It    is    very    slightly   soluble  in    water,    with    which    it    forms  a    hydrate. 

1     but  is  soluble  in    all    proportions  in  alcohol  and  in  ether.      With  the  exception  of 

Ol    -ilvcr   and    the    protoxide  of    mercury,    all    the    valerianates   are   soluble  in 

"»um\;   Peculiar  Extractive  Blatter. — A  yellowish  brown  substance,  which  tastes  at 

i,  afterwards  slightly  bitter.     It  is  soluble  in  water,  but  is  insoluble  in  both  alcohol 

and  pure  ether.     Neither  seaquicbloride  of  iron    nor  acetate  of  lead  produce  any  change  in 

mis  solution. 

I ■  i  m.i.iiw   Extbactivi  Mattkb — Bitterish,  soluble  in  water.    The   sesquichloride  of  iron 

ipitaie,  and  acetate  of  lea  1  a  dirty  yellow  precipitate,  in  the  aqueous  solu- 

[nsoluble    in    water,  but   soluble    in   alchol,  ether,  and  oil   of  turpentine.      The 
not   redden    litmus,   nor  yield   any  precipitate,  on   the  addition    of  an 

' I  of  either  acetate  of   lead  or  acetate    of  copper. 

PHYSIOLOGICAL  Effects. — Valerian  excites  the  cerebrospinal  system.     Large 

fhnrm.  tt  dr  Chim    t    xii.  p.  69,  1st?. 
"li.  Ann.  ,1   Chem.  «    Pharm.  Bd.  xlv.  S.  2(1,  1843. 
Chimit.  3me  ser.  t.  vi.  p.  310,  1844. 

'**"  -lilatt  fur  1847,  p.  9BI. 

p,  194,  1846. 
p.  110,  1846. 
(I  ./.  China  lit.  p    101,  1S47. 

ins  valerianic  from  butvric  ami  ucetic  ncitis,  sec  Licbig,  Chemical  Gazette, 
rol.  via  | 
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doses  cause   headache,  mental  excitement,  visual  illusions  (scintillation,  flaal 
light,  <fcc),   giddiness,    restlessness,    agitation,   and   even   spasmodic   movements 
Darbier1  says  that  a  patient  in  the  Hotel-Dion  d' Amiens,  who  took  six  drachma  of 
the  root  daily  in  the  form  of  decoction,  awoke   up  suddenly  out  of  bis  sleep  and 
fancied  he  saw  one  side  of  the  room  on  fire.     Its  operation  on  the  nervous  system 
is  also  evinced  by  its  occasional  therapeutic  influence  over  certain  morbid  Bl 
this  system;  whence  it  has  been  denominated  nervine  (nervino-alteratm 
spasmodic  (see  vol.  i.  pp.  '251  arid  254).     Furthermore,  it  intoxicates  cats  (who  m 
very  fond  of  it).     Under  its  influence  these  animals  roll  themselves  on  the  ground 
in  "outrageous  playfulness,"   and  are   violently  agitated.     However,  the  ; 
mentioned  effects  of  valerian  on  the  nervous  system  of  man  are  by  no  mean 
stant ;  whence  practitioners  have  lost  confidence  in  it  as  a  remedial  agent.     "  Y,  i  I 
have  met  with  some,"  observes  Dr.  Heberden,2  "  whom  it  threw  into  such 
tions  and  hurries  of  spirits,  as  plainly  showed  that  it  is  by  no  means  inert."     More 
inconstant  still  are  its  effects  on  the  functions  of  organic  life.     For  while  in 
cases  it  has  accelerated  the  pulse,  augmented   the    heat  of  the  body,  and  pre; 
the  secretions,'5  in  others  it  has  failed  to  produce  these  effects.4     Large  doses  often 
create  nausea. 

Uses. — Valerian  may  be  employed  as  a  nervous  excitant,  and,  where  stimulants 
are  admissible,  as  an  antispasmodic.     It  was  formerly  in  great  repute.     It  has  been 
principally  celebrated  in  epilepsy.     It  came  into  use  in  modern  times  through  the 
recommendation  of  Eabius  Columna,  who  reported  himself  cured  by  it,  though  it 
appears  he  suffered  a  relapse.5     Its  employment  has  found  numerous  advocates  and 
opponents  f  but  at  the  present  time  practitioners  regard  it  as  a  medicine  of  very 
little  power.     In  the  few  cases  in  which  I  have  employed  it,  it  has  failed  I 
the   least  relief.     In  some  of  the   milder   and    more  recent  forms  of  the  di 
neither  dependent  on  any  lesion  within  the  cranium  nor  accompanied  with  plethora, 
as   in  hysterical   epilepsy,  it   may  occasionally  prove  serviceable.     In  chorea,  and 
other  spasmodic   affections,  it   has   been   used  with  variable  success.     I  have  found 
temporary  benefit  from  its  use  in  females  affected  with  hypochondriasis  and  hy 
Of  its  use  as  a  nervous  stimulant  in    the  low  forms  of  fever,  we  have  hut  little 
experience  in  this  country.     In  Germany,  where  it  is  more  esteemed,  its  employ- 
ment in  these  cases  is  spoken  highly  of.7 

Administration. — The  dose  of  the  powder  is  from  9j  to  3j,  <>r  even  3'j- 
Though  objected  to  by  some  on  account  of  the  quantity  of  inert  woody  fibre  which 
it  contains,  it  is,  when  well  and  recently  prepared,  an  efficacious  form  for  adminis- 
tration. 

1.  DJFUSUM  VALERIANA,  L.  D.  [U.  S.]j  Infusion  of  Valerian.— (Valerian  Root, 
bruised,  ^ss  [^ij,  />.];  Boiling  [distilled,  L.~\  Water  Oj  [^ix,  /?.].  Macerate  for 
half  an  hour  [an  hour,  D.~]  in  a  covered  vessel,  and  strain.) — This  infusion  contains 
a  small  quantity  of  volatile  oil,  some  valerianate  of  potash  (Trommsdorff),  and  ex- 
tractive matter,  but  no  resin. — Dose,  f^j  to  fgij.  This  preparation  is  BOmewhal 
less  apt  to  disturb  the  stomach  than  the  powder. 

I  TINCTURA  YALERIANE,  Tincture  of  Valerian,  L.  E.  D.  [U.  8.].— (Valerian, 
bruised,  gv  [giv,  U.  &];  Proof  Spirit  Oij;  [Diluted  Alcohol  Oij,  U.  S]  Ma- 
cerate for  seven  [fourteen,  D.~\  days,  then  express  and  strain,  L.  D.  "Proceed  by 
percolation  or  digestion,  as  for  tiucture  of  cinchona,"  E.) — Dose,  f3J  to  f3'v> 
This  preparation  contains  a  portion  of  volatile  oil,  some  valerianate  of  ; 
valerianin,  and  resin.  Though  it  possesses  the  virtues  of  valerian,  it  is  scarcely 
sufficiently  strong  to  produce  the  full  effects  of  the  root,  without  giving  it  in  doses 
so  large  as  to  be  objectionable,  on  account  of  the  spirit  contained  therein. 

1  Mat.  itferf.2deed.  ii.83.  *  Comment,  cli .  fiO. 

3  See  Carminati  Opicsc.  Ther.  i.  238:  .Tors,  Tourn.  dr.  Chim.  Mid.  vii.  275    G. 

'  Trousseau  and  Pidoux.  Traiii  de  Therap.  i.  1  and  2.  '  Murray,  App-  Med.  1.275. 

»  See  Copland's  Diet  of  Med.  i   808. 

1  Richter,  Ausf.  Arzneimittel .  iii.  23:  Sundelin,  Heilmitttll.  ii.  126. 
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I,  nRCTURJ  VUKRIAYK  ('fWPI)SITA,  L.;    Tinetura  Valerianae  ammoniatd,  E. ; 

niated  Tincture  of  Valerian. — (Valerian,  bruised,  |v  ;    Aromatic  Spirit  of 

Ammonia  [Spirit  of  Ammonia,  E\  Oij.     Macerate  for  seven  days,  then  express 

lad  (train,  L-     "  Proceed  by  percolation  or  by  digestion  in  a  well-closed  vessel,  as 

I  f.»r  tincture  of  cinchona,"  E.) — Dose,  f3ss  to  f3j.  The  stimulant  influence 

of  (he  valerian  is  greatly  increased,  and  its  therapeutical  efficacy  oftentimes  aug- 

.1,  by  the  ammonia  in  this  preparation. 

[4.  BXTRACTU1  WLKIih.VE  PIUIDDM,  [U.  «]  Fluid  Extract  of  Vukrlan.— (Take 
of  Valerian  in  coarse  powder  gviij  ;  Ether  fgiv;  Alcohol  fgxij.  Diluted  Alcohol 
:i  sufficient  quantity.  Mix  the  Ether  and  Alcohol,  and  having  incorporated  the 
Valerian  with  one-half  of  the  mixture,  introduce  the  mass  into  a  percolator,  and 
gradually  pour  in  the  remainder ;  then  add  Diluted  Alcohol  until  the  whole  liquid 
which  h;is  paned  shall  amount  to  a  pint.      Put  the  ethereal  liquid  thus  obtained 

hallow  vessel,  and  allow  it  to  evaporate  spontaneously  until  reduced  to  f^v. 
Upon  the  mass  in  the  percolator  pour  gradually  Diluted  Alcohol  until  f^x  of  tine- 
tan  have  passed.  With  this  mix  the  fgv  left  after  the  spontaneous  evaporation, 
taking  care  to  dissolve  in  a  little  alcohol  any  old  resinous  matter  which  may  have 
been  deposited,  and  add  it  to  the  rest.  Allow  the  mixture  to  stand,  with  occasional 
agitation,  lor  four  hours  and  then  filter.     The  resulting  Fluid  Extract  should  mea- 

pint,  and  if  it  be  less  than  that  quantity,  the  deficiency  should  be  supplied 

addition  of  alcohol.  From  its  concentration  this  is  an  excellent  preparation.) 

,  gtt.  xx — xl,  in  a  little  water.] 


VUI:RI\\\S,1).  ;  Valerianate  of  Soda.— (Take  of  Bichromate  of  Potash, 

d  to  powder,  §ix;  Fusel  Oil  fgiv ;  Oil  of  Vitriol  of  commerce  f^viss  ;  Water 

m;  Solution  of  Caustic  Soda  Oj ;  or  as  much  as  is  sufficient.      Dilute  the 

Vitriol  with  ten  ounces,  and  dissolve  with  the  aid  of  heat  the  Bichromate  of 

b,  in  the  remainder  of  the  water.     When  both  solutions  have  cooled  down  to 

nearly  the  temperature  of  the  atmosphere,  place  them  in  a  matrass,  and,  having 

the  fusel  Oil,  mix  well  by  repeated  shaking,  until  the  temperature  of  the 

mixture,  which  first  rises  to  about  150°,  has  fallen  to  80°  or  90°.     The  matrass 

having  been  now  connected  with  a  condenser,  heat  is  to  be  applied  so  as  to  distil 

ibout  half  a  gallon  of  liquid.      Let  this,  when  exactly  saturated  with  the 

on  of  caustic  soda,  lie  separated  from  a  little  oil   that  floats  on  its  surface,  and 

■  ted  down  until,  the  escape  of  aqueous  vapour  having  entirely  ceased,  the 

residual  Bait  is  partially  liquefied.     The  heat  should  now  be  withdrawn  ;  and  when 

the  valerianate  of  soda  has  concreted,  it  is,  while  still  warm,  to   be  divided  into 

'its,  ;nid  preserved  in  a  well-stopped  bottle,  D.)— Fusel  Oil,  also  called  Oil 

ii  "i-  Aniylic  Alcohol  (alcohol  amylicum,  Ph.  Dub.),  is  transformed,  under 

oxidizing  influences,  into  valerianic  acid  and  water. 

C'°H'*02        -f        {Y        =        C'°H903,HO        -f-         2HO 
Fuael  oil.  Oxygen.  Valerianic  acid.  Water. 

In  the  process  of  the  Pharmacopoeia,  the  oxygen  is  derived  from  the  chromic  acid 
of  the  bichromate  of  potash.  When  this  salt  is  subjected  to  the  action  of  sul- 
phuric mid,  the  products  are — oxygen  (which  is  eliminated),  water,  and  potassio- 
Bulphate  of  chromium. 

Ko.CtP      +       4(HO,SO»)       =       (KO,S03+Cr203,3*03)       +       4HO       -f       30 

Oil  oi"  Vitriol.  Potassiosulphate  of  Water.       Oxygen. 

>««h.  chromium. 

I  he  valerianic  acid,  being  volatile,  distils  over,  and  is  neutralized  by  caustic  soda. 
'he  solution  of  valerianate  of  soda    is   then   to   be  evaporated   to  dryness,  and  the 
•I  lalt  partially  liquefied  to  obtain  it  in  the  anhydrous  state. 
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Valerianate  of  soda  (NaO,Va)  crystallizes  with  difficulty,  but  may  be  obtained 
in  a  cauliflower-like  mass.  It  begins  to  fuse  at  268°,  and  on  cooling  forms  i  white 
solid  mass,  which  has  a  greasy  or  soapy  feel.  Its  odour  resembles  that  of  the  acid- 
its  taste  is  sweet,  but  nauseous.  It  is  deliquescent,  and  soluble  in  both  water  and 
alcohol.  Heated  in  a  platinum  capsule,  it  first  fuses,  then  decomposes,  evolves  a 
vapour  which  burns  with  a  yellow  flame,  and  leaves  a  residue  of  carbonate  ol 
If  to  an  aqueous  solution  of  the  valerianate  of  soda,  hydrochloric  acid  be  added, 
the  valerianic  acid  is  set  free,  and  floats  on  the  solution. 

Valerianate  of  soda  is  used  for  the  preparation  of  other  valerianates;  as  those  of 
iron,  quinia,  and  zinc. 

6.  ZtfCI  YALERIANAS,  D. ;    Valerianate  of  Zinc— (Take  of  Valerianate  of  Boda 

giiss;  Sulphate  of  Zinc  gij  and  5v>j;  Distilled  Water  Oij.  Dissolve  the  vale- 
rianate of  soda  in  one-half,  and  the  sulphate  of  zinc  in  the  remaining  half  of  the 
water,  and,  having  raised  both  solutions  to  200°,  mix  them,  and  skim  off  thi 
tals  which  are  produced.  Let  the  solution  be  now  evaporated  at  a  temperature  col 
exceeding  200°,  until  it  is  reduced  to  the  bulk  of  four  ounces,  removing,  as 
the  crystals  from  the  surface,  in  proportion  as  they  form,  and  placing  them  with 
those  already  obtained.  The  salt  thus  procured  is  to  be  steeped  for  an  hour  in  at 
much  cold  water  as  is  just  sufficient  to  cover  it,  and  then  transferred  to  a  paper 
filter,  on  which  it  is  to  be  first  drained,  and  then  dried  at  a  heat  not  exceeding 
100°) — By  the  mutual  action  of  valerianate  of  soda  and  sulphate  of  zinc,  we  obtain 
sulphate  of  soda  and  valerianate  of  zinc;  the  former  salt  remains  in  solution,  while 
the  latter  separates  and  floats  on  the  solution.  Prepared  in  this  way,  valei 
of  zinc  is  anhydrous,  and  its  composition  is  represented  by  the  formula  ZnO,Va. 
But  if  valerianate  of  zinc  be  prepared  by  stirring  carbonate  of  zinc  with  bo  little 
water  as  to  form  a  paste,  and  adding  the  calculated  quantity  of  valerianic  acid. 
we  obtain  an  hydrated  salt  whose  composition  is  ZnOjVa^HO.1 

The  anhydrous  salt  crystallizes  in  snow-white  pearly  plates,  like  boracio  acid.  It 
has  a  faint  odour  of  valerianic  acid,  and  a  metallic  astringent  taste  combined  with 
that  of  the  acid.  It  dissolves  in  160  parts  of  cold  water,  and  in  60  parts  of  alco- 
hol. The  solutions  have  an  acid  reaction,  become  turbid  on  the  application  of  beat, 
but  become  again  clear  on  cooling.  Cold  ether  takes  up  only  jJTth,  boiling  ethei 
^th,  of  the  salt.2  The  hydrated  salt  is  more  soluble,  and  requires  only  41  parte 
of  water  to  dissolve  it. 

Valerianate  of  zinc  is  subject  to  adulteration.  According  to  Laroque  and  Buraut,' 
butyrate  of  zinc  is  sometimes  substituted  for  it.  To  detect  this,  add  sulphuric 
acid,  and  subject  the  mixture  to  distillation  to  separate  the  volatile  acid.  If  tbu 
be  butyric  acid,  it  immediately  causes  a  bluish-white  precipitate  when  added  to  a 
concentrated  solution  of  acetate  of  copper ;  whereas,  valerianic  acid  causes  no  pre- 
cipitate; but,  on  shaking  it  with  the  solution,  it  gives  rise  to  some  oily  di 
anhydrous  valerianate  of  copper.  Another  fraud  consists  in  substituting  a< 
zinc  flavoured  with  oil  of  valerian.  This  may  be  distinguished  by  its  odour,  an<l 
by  its  yielding  acetic  ether  (recognized  by  its  odour),  when  mixed  with  a  little  proof 
spirit  and  one-fourth  the  volume  of  oil  of  vitriol.4 

This  salt  was  first  introduced  into  medicinal  use  by  Prince  Louis  Lucicn  Bona- 
parte.5 Its  physiological  effects  are  not  very  obvious ;  they  have  been  assumed, 
however,  to  combine  those  of  valerian  and  zinc.  But,  before  this  is  admitted,  i' 
must  be  shown  that  valerianic  acid  is  the  essential  active  ingredient  of  valerian, 
which  I  do  not  believe  to  be  the  case.  Dr.  Devoy8  states  that,  in  doses  of  2 \  grains, 
it  produces  a  little  headache,  slight  vertigo,  and  some  confusion  of  hearing. 

Valerianate  of  zinc  has  been  employed  in  medicine  as  an  antispasmodic,  chiefly  m 
neuralgia,  but  also  in  some  other  neuroses — as  epilepsy.     It  is  reported  by 

1  WittBtein,  Burliness  Repertorium.  3tte  Reihe,  13d.  i.  S.  1S9,  1848. 

Q  Witlsti  in.  ibid.  -2ter  Reilie,  Bd.  xxxvii.  S.  302,  1845.  •  •   „  <;r7  1-19 

3  Chemical  Gazette,  vol.iv.  p.  302    1846.  "  Pharmaceutical  Journal,  voh  vile  P-  »"> 

o  Journ.  dc  Chim.  Med.  t.  ix.  2de  ser.  p.  336,  1843;  and  Pharm.  Journ.  vol.  iv-  P-J*1!  1BM- 

•  Journ.  de  Pharm.  3me  ser.  p.  141,  1814;  and  Chemical  Gazette,  vol.  ii.  p.  469,  1844. 
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practitioners  to  have  produced  beneficial  results ;  but,  although  I  have  repeatedly 
employed  it,  1  am  unable  to  report  favourably  of  its  effects.1 

The  dose  of  it  is  from  one  to  six  or  more  grains.     It  may  be  administered  either 
in  the  form  of  pill,  or  dissolved  in  water.     As  a  topical  astringent  and  sedative,  it 
n  employed  in  chronic  conjunctivitis,  in  the  form  of  collyrium,  prepared  by 
ing  from  2  to  4  grains  of  the  salt  in  two  ounces  of  distilled  water. 

7.  FERRI  V\LLRIAN\S,  D. ;    Valerianate  of  the  Sesquioxide  of  Iron ;   Valerianate 

a. — (Take  of  Valerianate  of  Soda  sv  and  5iij ;  Sulphate  of  Iron  ^iv ;  Distilled 
Water  Oj.  Let  the  sulphate  of  iron  be  converted  into  a  persulphate,  as  directed  in 
the  formula  for  Ferri  Peroxydum  Hydratwm,  and,  by  the  addition  of  distilled  wa- 

i  the  solution  of  the  persulphate  be  augmented  to  the  bulk  of  eight  ounces. 
Dissolve  the  valerianate  of  soda  in  ten  ounces  of  the  water,  then  mix  the  two 
solutions  cold,  and,  having  placed  the  precipitate  which  forms  upon  a  filter,  and 

I  it  with  the  remainder  of  the  water,  let  it  be  dried  by  placing  it  for  some 
days  rolled  up  in  bibulous  paper  on  a  porous  brick.  This  preparation  should  be 
kept  in  a  well-stopped  bottle  ) — When  valerianate  of  soda  and  sulphate  of  the  ses- 
quioxide of  iron  are  mixed,  double  decomposition  ensues,  sulphate  of  soda  is  formed 
in  solution,  aud  valerianate  of  the  sesquioxide  of  iron  (Ferri  Valerianas,  D.)  is 
precipitated. 

According  to  Wittstein,2  the  formula  for  valerianate  of  iron  is  3Fe203,7Va,2HO 
or  7(Fe-0!,:>Va)-|-2(Fe30:,,3HO).  The  valerianate  of  iron  precipitated  in  the 
.  therefore,  a  basic  salt,  the  two  equivalents  of  acid  required  to  produce  a 
neutral  salt  being  replaced  by  two  equivalents  of  water.  If  the  valerianate  be  pre- 
pared with  warm  solutions,  its  composition,  according  to  Rieckher,3  is  4Fe30',9Va, 
without  regarding  the  water,  which  he  considers  as  hygroscopic. 

Valerianate  of  iron,  prepared  according  to  the  Dublin  College,  is  a  tile-red  loose 
amorphous  powder  with  a  faint  odour  and  taste  of  valerianic  acid.     When  heated  it 
first  fuses,  then  evolves  its  acid,  and  is  converted  into  sesquioxide  of  iron.     At  a 
temperature  of  212°  it  gives  out  part  of  its  acid.     It  is  nearly  insoluble  in  water; 
not  intermix  well  with  cold  water,  but  repels  it  like  lycopodium  ;  and  boil- 
ing water  gradually  extracts  the  acid  from  it.     It  dissolves  in  acids  and  in  alcohol. 
Various  adulterations  are  said 'to  be  practised  with  it.     Citrate  and  tartrate  of 
iron,  flavoured  with  a  few  drops  of  oil  of  valerian,  have  been  extensively  sold  ;  but 
it/siitutes  are  soluble  in  water  and  insoluble  in  spirit.     Another  substitute  is 
in  the  form  of  a  brown  powder,  soluble  in  water  and  in  spirit.     It  smells  of  vale- 
rianic acid,  but,  on  being  decomposed  with  hydrochloric  acid  or  sulphuric  acid, 
yields  no  appreciable  quantity  of  the  oily  product.4 

Iln-  valerianate  of  iron  which  I  have  found  in  the  most  respectable  shops  in 
London,  is  only  partially  soluble  in  alcohol.  It  does  not  dissolve  in  water,  but 
when  gontly  heated  with  hydrochloric  acid  it  dissolves  and  evolves  a  considerable 
quantity  of  valerianic  acid  which  floats  on  the  solution. 

It  is  but  little  employed  in  medicine;  nor  is  it   probable  that  it  will  come  into 

int  of  its  insolubility  in  water,  its  disagreeable  odour,  and  its  liability  to 

adulteration.     It  possesses  the  medicinal  qualities  of  the  sesquioxide  of  iron  and 

tuic  acid  combined.      It  may  be  used  iu  chlorosis  or  anaemia  complicated  with 

ria.     The  dose  of  it  is  from  two  to  four  grains  in  the  form  of  pill. 

_  B.  DJ  IM  E  VALERIANAS.  1>- ;   Valerianate  of  Quinia.— (Take  of  Muriate  of  Quinia 
i  mate  of  Soda .  gr.  clxxiv  ;    Distilled  Water   3xvj.     Dissolve   the   vale- 
la  in  two  ounces,  and  the  muriate  of  quinia  in  the   remainder  of  the 

Dicrbach,  Die  m  vest.  Entdtck.  in  d.  Mat.  Med.  Bd.  iii.  S.  486, 
■-;  and  Dunglison's  New  Remedies,  6th  edit.  p. 899,  1851, 
.  vol.  iii.  p.  327,  164  i  WittBtein's  second  analysis,  I'harm.  Ctntral-Blatt 

- 

I    riiarm.  in  alien  Lain!,  in  Jakrt  1648,  S.  100:  and  Liebig  and 
p    129. 
on.  pp.  o'l—  579. 
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water,  and,  the  temperature  of  each  solution  being  raised  to  120°,  but  not  higher 
let  them  be  mixed,  and  let  the  mixture  be  set  by  for  four-and-twenty  hours,  when 
the  valerianate  of  quinia  will  have  become  a  mass  of  silky  acicular  crystals  I,,  | 
these  be  pressed  between  folds  of  blotting-paper,  and  dried  without  tin'  application 
of  artificial  heat.  Instead  of  weighing  out  seven  drachms  of  muriate  of  quinia,  and 
dissolving  it  in  water,  as  is  above  prescribed,  we  may  employ  the  solution  of  the 
muriate  prepared  from  an  ounce  of  the  sulphate,  as  directed  in  the  formula  for 
Quinice  Murias,  such  solution  having  been  first  evaporated  to  fourteen  ounces.  It 
may  be  observed  here  that,  should  it  become  necessary  to  evaporate  a  liquid  con- 
taining valerianate  of  quinia,  care  must  be  taken  that  its  temperature  does  not  rise 
higher  than  120°.) — By  the  mutual  action  of  the  hydrochlorate  or  muriate  of  qui- 
nia  and  of  the  valerianate  of  soda,  we  obtain,  by  double  decomposition,  chloride  of 
sodium  and  valerianate  of  quinia;  the  last-mentioned  salt  separates  as  a  crystalline 

form.     Q*HCl+NaO,V^NaCl+Q^a+HO. 

Valerianate  of  quinia  crystallizes  in  colourless   rhomboidal   tablets  with  a  Blight 

mother-of-pearl  lustre,  or  in  white  opake  radiatcly  grouped  needles.  Q"Va  24HO. 
It  has  a  faint  odour  of  valerianic  acid  and  a  bitter  taste.  It  dissolves  in  1  10  pints 
of  cold,  and  in  40  parts  of  boiling  water;  in  G  parts  of  cold,  and  in  equal  parU  of 
boiling  alcohol,  of  sp.  gr.  0.863;  and  likewise  in  ether.  All  the  solutions  are 
neutral. 

There  is  also  an  amorphous  resinous-looking  valerianate  of  quinia  obtained  by 
concentrating  the  solution  at  a  temperature  above  122° ;  and  which  is  scarcely 

soluble  in  water.     Its  composition,  according  to  Wittstein,1  is  Q'2Va  4110. 

A  spurious  valerianate  of  quinia  has  been  met  with  in  commerce.  It  consists 
of  the  disulphate  of  quinia,  to  which  a  few  drops  of  oil  of  valerian  have  been 
added  to  disguise  it.2  When  added  to  water  this  yields  a  thin  film  of  oil.  It  dis- 
solves in  about  30  parts  of  boiling  water;  and  as  the  solution  cools  it  deposits  the 
well-known  crystals  of  disulphate  of  quinia. 

Valerianate  of  quinia  was  first  prepared  by  Prince  Louis  Lucien  l>onaparte,3 
who  tried  it  on  some  of  the  inhabitants  of  the  marshy  region,  la  Maremma,  of 
Rome,  and  found  that  it  produced  less  disorder  of  the  nervous  system  than  sulphate 
of  quinia.  It  has  also  been  employed  by  Devay,4  Castiglioni,5  and  others,  as  an 
antiperiodic  and  an  antispasmodic  in  intermittent  and  remittent  diseases,  especially 
intermittent  neuralgia. 

It  may  be  administered  in  doses  of  from  one  to  three  or  four  grains,  cither  in 
the  form  of  pill,  or  in  that  of  a  mucilaginous  mixture.  If  given  in  the  latter  form 
it  must  be  remembered  that  it  is  readily  decomposed  by  acids.  Dissolved  in  sixty 
parts  of  oil  it  has  been  used  as  a  liniment  rubbed  over  the  region  of  the  spleen. 


Order  LVI.  RUBIACEiE,  Jussieu. 

Cinchonaceje  and  Galiacee,  Lindley. 

Chakactf.hs — Tubs  of  the  calyx  adherent   to   the  ovary;    limb  various,  truncated  or  many- 
lobed,  frequently  regular;  the  lobes  as  many  as  those  of  the  corolla,  rarely  intermixed  with  ac- 
cessory teeth.      Corolla  gamopetalous,  inserted  into  the  top  of  the  tube  of  the  calyx;  low 
ally  4  to  5,  rarely  3  to  8;  contorted  or  valvate  in  aestivation.     Stamens  as  many  as,  and  alternate 
with,  the   lobes  of  the  corolla;  more  or    less  adnata   to   the  tube  of  the  corolla  :  mil  hen  oval, 
bilocular,  turned  inwards.      Ovarium  within   the  calyx  to  which  it  coheres,  usually  '2  or  many- 
celled,  ran  ly  by  abortion    1-celled,  crowned  with  a  fleshy  urceolus,  from  which   a  single  »'y'< 
arises.     Stigmas  usually  2,  distinct,  or  more  or  less  coherent,  rarely  many,  distinct  or  co 
Fruit    baccate,  capsular,  or  drupaceous,  1   or   many  celled;  the  cells   1-,  2-,  or   man 
Seeds  in  the  1-seeded  cells  attached  to  the  apex,  or  usually  at  the  base  ;  in  the  many-seeded  ones, 

1  Chemical  Gazelle,  vol.  iii.  p.  326,  1845.  4  Pharm.  .Jovrn.  vol.  vni.  p.57! 

3  Journ.  de  Chim.  Mid.  t.  viii.  2de  ser.  pp.  518— C73,  1842:  also  Pharmaceutical  Journal,  vl.  iv.  P  »** 


1. 
Pharm.  Journ.  vol.  iv.  p.  430,  l-Al.        «  Quoted  by  Bouchardat,  Ann.  de  Thirapeutique,  p'>ur 


1845. 
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connected  with  a  central  placenta,  usually  horizontal;  albumen  horny  or  fleshy,  large:  embryo 

or  somewhat  curved,  in  the  midst  of  albumen  ;   the  radicle  terete,  turned  to  the  liilum; 

fledotu  foliaceous.  (De  Cand.) — Trees,  shrubs,  or  more  rarely  herbs.     Leaves  simple,  quite 

.  pposite,  or  rarely  verticil  late,  with  stipules.     Flowers  arranged  variously,  rarely  unisexual 

by  abortion. 

PlOPEBTllRc — The  roots  often  abound  in  colouring  matter,  anil  hence  are  used  in  dyeing;  as 
to  the  genera  Rubia,  Gardenia,  Hedyotis,  Genipa,  Galium,  Axperula,  Pali- 
Oldtnlandia,  &c.     Many  roots  possess  emetic  properties,  as  those  of  Cephaelis,  Psychotria, 
Spermacoce,  Manettia,  Chiococca,  &c. 
The  barkt  are  often   bitter,  astringent,  and  somewhat   aromatic;  and  are   eminently    rlisrin- 
■nithed  for  their  tonic  febrifuge,  and   antiperiodic   qualities,  as  those  of  Cinchona,  Exostema, 
■  i.  Remija,  Hymenodvlyon,  Pinkneya,  &c. 
The  important  use  of  the  torrefied  albumen  of  Coffea  arabira  is  well  known.     It  is  probable 
that  the  albumen  of  other  species    possesses  analogous  properties  ;  that  of  Psychotria  herbacea 
similar  purposes. 


Sub-order  I.  Coffeace^e.,  Endl. 

Ciuiuctkhs — Ovules  solitary,  or   very  rarely  2   in   each  cell.     Fruit  with  1,  very   rarely  2, 
seeds  in  each  cell. 

227.  Rubia  tinctorum,  Linn.— Dyer's  Madder. 

Sex.  Syst.  Tetrandria,  Monogynia. 

(Radix  ) 

'Eft/fl^Jaw  Hippocrates,  de  Morb.  Mul.  lib  1,  &c;  to  riragriv  IfufljoJ'awr,  Dioscorides,  lib.  iii. 
I;  Rubia,  I'liny,  lib.  xix.  cap.  1 7  ;  and  lib.  xxiv.  cap.  56.  According  to  Beckmann  (Hist . 
of  Invent,  and  Discoveries,  vol.  iii.  p.  275),  it  was  called  Varaniia  in  the  middle  ages. — An 
eous  plant. — Root  perennial,  horizontal,  long,  crouching,  reddish  brown.  Stems  several, 
herbaceous,  tetragonal,  with  hooked  prickles.  Leaves  somewhat  membranous.  Flowers  small, 
yellow,  Berries  dark  purple.  A  native  of  the  Levant  and  south  of  Europe;  cultivated  in 
Prance,  Holland,  &c,  for  the  sake  of  the  roots.  The  variety  B  Iberica  is  said  to  yield  the  best 
rmls  for  tinctorial  purposes. 

.Madder  roots  [radix  rubia  tinctorum)  are  long,  cylindrical,  about  the  thickness  of  a  writing- 
quil I,  branched,  externally  deep  reddish  brown.  They  consist  of  a  dark  easily  separable  cor- 
tex, whose  epidermis  is  thin,  and  of  a  ligneous  meditullium,  which  in  the  fresh  slate  is  yellow, 
hut  by  drying  becomes  reddish.  The  odour  of  the  root  is  feeble;  the  taste  is  bitter  and  astrin- 
1  lie  microscope  discovers  abundance  of  needle-shaped  crystals  (raphides)  in  the  cells  of 
tin-  cortex  of  the  root. 

Iii  commerce,  madder  occurs  in  two  forms — in  the  entire  root,  and  in  the  ground  or  pulver- 
i/i'd  Mate. 

I.  The   name  of  lizmi  or  alizuri1  is   applied    to   the  entire  roots.      The   sort  which  is  usually 

English  commerce  is  the  Levant,  Turkey, or  Smyrna  Madder.     It  is  cultivated  in  Greece 

and  Turkey.      Potter  states  that  the  best  sort  is  that  obtained  from  Rubia  peregrins  (which  is  by 

garded  as  a  mere  variety  of  R.  tinctomm).     In  France,  the  lizari  of  Avignon  is  the  kind 

Dually  found   in    the  markets.     East  India  Madder  or  munjeet  is  the  produce  of  Rubia  Munjista, 

ound  or   prepared   madder,  called   in   France  garance,  is   imported   from   Holland  and 

Dutch  or  '/.aland  madder  is  of  four  kinds,  viz.  crops  (the  best),  onibro,  gamene,  and  mull 

(the  worst),     Alsatian  madder    has    replaced    the    Dutch    sort    in    French  manufactories.      It  is 

manufactured   at  Strasburgh,  Hagenau,  and    Geisseibrunn.     Avignon  madder  is  the   kind  most 

■    used   hi    France2 

Spanish  Madder  are  imported. 

powdered  madders  are   subject  to  adulteration.      The  substances  employed    for  this  pur- 
mineral  or  vegetable.      The  mineral    sub-ianees  are  brickdnst.  ochre,  sand,  and  urgilla- 
■  arths.     The  vegetable  substances  are  sawdust,  bran,  almond  shells,  &c.     To  determine 
■   immercial  madder-,  Labillardiere  used  a  colorimeter.     Others  have  de- 
I  it  by  dyeing;  and  some  by  the  quantity  of  the  colouring  principle.     (For  details,  the 
referred  to  Girardin  s  paper  before  quoted.) 
'  root  has  been  analyzed  by  Bucholz,'  by  .John,1  and  by  Kuhlmann.5 


tosh  word  alizari  is  derived  from  ifi.n, 
n,  Chemical  Gazette,  vol.  ii.  p.  14,  1844. 
i    1260. 
'  4M,  Ckim.  a  Fkys.  xxiv.  '->•.'.),  i 


the  modern  Greek  name  for  madder. 

*  76 id. 
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Bueholz. 

Resinous  red  colouring  matter 1.2 

Extractive  ditto 39.0 

Reddish-brown  substance,  soluble  in  potash 

and  hot  alcohol 1.0 

A  pungent  extractive 0.0 

Gammy  matter 0.0 

Woody  fibre 22.5 

Matter  soluble  in  potash 4.6 

Vegetable  salts  of  lime,  with  colouring  matter  1.8 

Water     12.0 

Loss 7.4 

.Madder  root 100.0 


Kuhlmann. 
Red  colouring  matter. 

Yellow  ditto  I  Xtintkin). 
Mucila 

Nitrogenous  matter. 
Hitter  substance. 

<  ill  III. 

fibre. 
Vegetable  acid. 
Porous  resin. 
Salts  in  the  ashes. 

Madder  root. 


The  colouring  matter  of  madder  lias  boon  the  subject  of  repeated  investigation.     D 
shown  that  in  the  living  state  madder  root  contains  only  yellow  colouring  matter.     This  is  held 
in  solution,  and  resides  not  in  any  peculiar  vessels  or  secretory  apparatus,  but  in  the  cellu 
sue  and  latex  vessels.     Nor  is  it  confined  to  the  root,  for  in  the  stem  of  full-grown  planl 
or  smaller  spots  are   here  and  there  found,  where  the  cells  and  spiral  vessels  are  filled  with  it. 
As  the  root   becomes  older  the  yellow  liquid   becomes  deeper  coloured.     By  exposure  to 
spheric  oxygen  this  yellow  liquid  becomes  red,  cloudy,  and  granular;  the  granules  appea 
be  of  a  gummy-resinous  nature,  and  partly  soluble  in  alcohol. 

Several   chemists   have  investigated    the  nature   of  the  colouring    matter  of  maddei 
which  deserve    to  be  especially  mentioned  are  Robiquet   and   Colin,2  Gaultier  de   Claubl 
Persoz,3  Runge,*  Schunck,6  Debus,6  Strecker,'    and  Rochleder.8      The  result  of  their  in 
tion  has  been  the  production  of  several  colouring  matters,  which,  if  Decaisne'a  observation)  be 
correct,  must  be  derived  from  a  single  principle. 

Runge  states  thai  madder  contains  two  colourless  acids  (termed  respectively  madderic&nd  r* 
Marie  aci  Is)  and  five  colouring  matters,  which  he  calls  respectively  madder  purple,  mad 
madder  orange,  madder  yellow  (the  xanthin  of  Kuhlmann)  and   madder  brown.     Of  thesi 
ever,  the  two  red  colouring   matters   (madder  purple  and  madder  red)  alone   require 
notice. 

1.  Alizaiun-k,  Robiquet  and  Colin;  Red  colouring  matter,  Claubry  and  Persoz;  Maddt 
Runge;   Lizaric  ami.  Debus.  This  occurs  in  two  forms,  the  anhydrous  and  hyd rated.  Jlnh 
alizarine   (CZ0H6O6  according  to  Strecker;  C^H^O19  according  to  Rochleder)  has 
passing  more  or  less  into  yellow.     It  fuses  and  sublimes  in  orange-coloured    nei 
solves   in   boiling  water,  in  alcohol,   and   in  ether.     The   solutions   are  yellow.     The 
trace  of  alkali  colours  the  aqueous  solution  red.     It  dissolves  in  alkaline  solutions.     Tli 
obtained  i-,  if  dilute,  violet  coloured,  but  if  concentrated,  bine  by  reflected,  and  purple  bj 
mitted  light.      It  is  insoluble  in  a  cold  solution  of   alum.      It  forms  a    red    solution    In    li 
sulphuric  acid.     Hydrated  alizarine  (C^H^O10  or  C20H6O6-f4aq)  occurs  in  small 

the  appearance  of  mosaic  gold. 

2.  Purpukixe,    Robiquet  and   Colin;     Madder-purple,  Range;   Oxylizuric  arid,  I 
differs  from  alizarine  chiefly  in  its  solubility  in  solution  of  alum  ;  the  resulting  liquid  ha 
bright  red  colour — by  reflected  light  an  orange  colour.     Anhydrous purpurine  (Cl9Hc()c)  i-  in  tin- 
form  of  red  acicular  crystals.    It  dissolves  more  readily  in  warm  water  than  alizarine;   il 
soluble    in   alcohol,  ether,  concentrated  sulphuric  acid,  and    potash.      Its  aqueous,  a 

potash  solutions  are  red  ;   by  the  colour  of  its  potash  solution  it  may  bfl 

rine.     Hydrated  purpurine  (Cl8H707  or  C,sH606-(-laq)  is  in  the  form  of  orange-coloured  crystals. 

The  influence  of  madder  over  the  system  is  exceedingly  slight.     Its  topical  ell- 
obvious.  Home9  ascribed  to  it  emmenagogue  qualities.     Others  have  declared  it  to  he  diuretic. 
Neither  of  these  effects,  however,  were  observed   by  Dr.  Cullen.10     It  may,  perhaps, 
mild  astringent  and  tonic  properties. 

But  the  most  remarkable  physiological  effect  of  madder  is  that  of  colouring  the  bones  of  ani- 
mals fed  with  it,  red.    This  fact  was  noticed  by  Belcher ;"  though  Beckmann"  lias  addi 
dence  to  prove  that  some  hints  of  it  are  to  be  found  in  the  works  of  the  ancients.     I 
on  the  bones  is  produced  more  effectually,  and  in  a  much  shorter  lime,  in  young  than  in  old  ani- 
mals.    In  birds,  the  beak  and  claws  become  coloured.    As  the  nerves,  cartilage* 


1  Recherches  Anatom.  et  Physiol,  sur  la  Garanee,  Bruxelles.  1-3T.  Also.  M even's  R'l'ort  on  th> •  Pro- 
gress of  Vegetable  Physiology  during  the  year  18.17,  translated  by  W.  Francis,  p.  49,  Lond.  1639  |  and  Journ. 
de  Pharmacie,  t.  xxiv.  p.  4-24 .  1838. 

a  Ann.  Chim.  et  Phys.  xxxiv.  225,  1827.  3  Ibid,  xlviii.  69. 

4  Records  of  Science,  ii.  452;  and  iii.  44  and  135. 

'  Ann.  derChem.  u.  Pharm.  Bd.  lxvi.  S.  174,  1-13;  also  Chemical  Gazette,  vol.  vi.  p.3n 

"  Chemical  Gazette,  vol.  vi.  p.  437.  1848. 

1  Quarterly  Journal  of  the  Chemical  Society  of  London,  vol. 
in  the  Chnmml  Gazette,  vol.  viii    p.  329,  l>-.ju. 

8  Chemical  Gazette.  Jan.  15.  1852. 

3  Clinical  Experiments,  p.  422.  2d  edit. 
11  Phil.  Trans,  vol.  xxxix. 


iii.  p.  213,  1651;  also  Wolff  and  - 


"  Mat.  Med. 

"  Hist,  of  Invent,  and  Discov.  Ul.W. 
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tendon»,  and  periosteum   are  not  tinged,  the  effect  is  ascribed  to  the  chemical  affinity  of  the 

ite  of  lime  fur  this  oolouring  matter.     Mr.  Gibsorj'  accounts  for  it  as  follows  :  The  blood 

charged  with  the  red  particles  imparts  its  superabundance  of  them  to  the  phosphate  as  it  circa- 

i rough  the  bones.      But  as  soon  as  the  blood    is  freed  from  the  madder  by  excretion, 

nun  then  attracts  the  colouring  matter,  and  in  a  little  time  entirely  abstracts  it. 

Tin-  hypothesis,  has,  however,  been  combated  by  Mr.  Paget.2  who  asserts   that  the  madder 

|  articles  of  phosphate  of  lime  which  are  deposited  during  its  use,  and  that  it 

influence  on  the  phosphate  already  existing    in  the   bones  before  its  administration,  nor 

n  any  chemical  power  to  remove  the  colour  from  the  phosphate  once  tinged.    The 

phosphate  does  indeed  regain  its  whiteness  after  a  time,  when  the  madder  is  no  longer 

exhibited;  but   this   he  ascribes  to   the  "gradual   decomposition  of  the   madder,  as   reddened 

skeletons  gradually  lose  their  colour  when  exposed  to  air  and  light.''      As,  however,  living  bones 

subjected  to  the  same  influence  of  air  and    light   (powerful   decolorizers),   which    the 

nil  to  are.  the-  analogy  does  not  hold  good;  and  this  part  of  Mr.  Paget's  hypothe- 

bre,  unsatisfactory. 

Tiedemann  and  Gmelin8  could  not  detect  the  colouring  matter  of  madder  in  the  chyle:  and  the 

red  tint  of  the  serum  prevented  them  from  ascertaining  its  existence  in  the  blood,  though  of  this 

,•  a  doubt  can  exist,  inasmuch  as  it  has  been  found  in  the  excretions  (for  example,  urine, 

milk,  and  sweat). 

It  was  formerly  a  favourite  remedy  in  jaundice,  in  which  disease  Sydenham  used  it  4  On  ac- 

Oounl  'il  its  capability  of  tinging  the  bones  red,  it  has  been  recommended  in  rickets  and  mollities 

Otsium,  on  the  supposition  of  its    promoting  the  deposition  of  bone  earth  ;5  but  this   notion  ap- 

i  he  groundless.     Home6  employed    it  as  an  emmenagogue  in  uterine  complaints. — The 

dose  of  it  is  ^ss  to  £ij  three  or  four  times  a  day. 


228.  CEPHAELIS  IPECACUANHA,  Richard— THE  TRUE 
IPECACUANHA. 

Sex.  Sysi.  Peotandria,  Monogynia. 
(Radix,  L.— Root,  E.  Z».) 

History. — Ipecacuanha  is  first  mentioned  by  Michael  Tristram,7  who  calls  it 
Jgpecayn  or  Piyaya.    In  1084,  it  was  described  and  figured  by  Piso.s    In  1686,  it 

ilebrated   in  Paris  as  a  remedy  for  dysentery.     It  appears  that  Jean-Adrian 

!l<  hi  tins  (then  a  young  man)  attended  with  Afforty,  a  member  of  the  faculty,  a 

merchant,  named  Grenier,  or  Gamier,  who,  when  lie  recovered  from  his  illness, 

his  physician,  as  a  testimony  of  his  gratitude,  some  of  this  root,  as  a  valu- 

medy  for  dysentery.  Afforty  attached  very  little  importance  to  it,  but  gave 
il  h>  his  pupil,  Helvetius,  who  tried  it,  and  thought  he  had  found    in  it  a  specific 

'  dysentery.  Numerous  placards  were  placed  about  the  streets  of  Paris,  an- 
nouncing to  the  public  the  virtues  of  the  new  medicine,  which  Helvetius  sold  with- 
out discovering  its  nature.  Luckily  for  him,  some  of  the  gentlemen  of  the  court, 
ami  even  the  Dauphin,  the  son  of  the  king  (Louis  XIV.),  were  at  this  time  afflicted 
with  dysentery.  Being  informed  by  his  minister  Colbert  of  the  secret  possessed 
bj  Helvetius,  the  king  deputed   his  physician  Aquin  and   his   confessor  Le  P.  de 

to  arrange  with  Helvetius  for  the  publication  of  the  remedy.  1000  louis-d'or 
wis  the  price  which  was  paid,  after  some  trials  had  been  made  with  it  at  the  Hotel- 

tnd  which  were  crowned  with  tin:  most  brilliant  success.  Gamier  now  put 
in  his  claim  fur  a  part  of  the  reward,  saying   that   he,  properly  speaking,  was  the 

erer  of  the  medicine;  but  the  claim  was  not  allowed.  Subsequently,  Helve- 
tius obtained  the  first  medical  honours  of  France.     He  wrote  a  treatise,  describing 

•  of  ipecacuanha  in  diarrhoea  and  dysentery.9 

'  confusion  existed  for  a  long  time  respecting  the  plant  yielding  Ipecacuanha. 
In  1800,  Dr.  Gomes  returned  from  the   Brazils,  and  brought  with  him  the  plant, 

iirs,  i.  148,  3d  2  Lond.  Med.  Gnz.  Nov.  15,  1S39. 

'    Wtgen  auf  wtlch  Subtt.  S.  T. 

by  Dr.  Pechey,  Itli  ed.  p.  ISO,  ITOo.   »  .Taurn.  de  Mid.  t.  xxxvii.  1772. 

1  Purchas,  Pilgrimes,  fol.  vol.  iv.  1311. 
■"<m/.  ku  »  K.  Sprengel,  Hist,  dt  la  Med.  t.  v.  p.  468 
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on  which  he  published  a  dissertation.     In   1802,  Brotcro1  described  it  ander  the 
name  of  Ocdlicocca  Ipecacuanha,  which  Richard2  afterwards  changed  to  CephaSHs 

Ipecacuanha. 

Botany.  Gen.  Char. — Tube  of  the  calyx  obovate;  limb  very  short,  5-toothed 
Corolla  somewhat  funnel-shaped  ;  its  lobes  6,  small] 
rather  obtuse.  Anthers  inclosed.  Sti</ma  bifid,  usnall v 
exserted.  Berry  obovate-oblong,  crowned  with  the 
remains  of  the  calyx,  2-celled,  2-seeded.  (De  Cand.) 
Sp.  Char. — Stem  ascending,  at  length  erect,  some- 
what pubescent  at  the  apex.  Leaves  oblong-ovate 
rough  above,  finely  pubescent  beneath.  Stipules  oleft 
into  setaceous  segments.  Heads  terminal,  end,  at 
length  pendulous.  Bracts  4,  somewhat  cordate  (De 
Cand.) 

Root  perennial,  annulated,  simple,  or  dividing  into 
a  few  diverging  branches,  flexuous,  from  4  to  (i  inches 
Cephaelis  Ipecacuanha.  long ;    when    fresh,  pale   brown   externally.      Stem 

si  line  what  shrubby,  2  or  8  feet  long,  emitting  runners. 
Leaves  rarely  more  than  4  or  6,  placed  at  the  end  of  the  stem  and  branches  ;  peti- 
oles pubescent,  which  are  connected  to  each  by  the  erect  stipules.  Stipules  mem- 
branous at  their  base.  Peduncles  solitary,  erect  when  in  flower,  rellexed  when  in 
fruit.  Head  semiglobose,  8-  to  10-flowered.  Involucre  1-leafed,  spreading,  deeply 
4-  to  6-parted  ;  segments  obovate.  Bracts  acute,  pubescent;  a  single  one  to  each 
flower.  Calyx  minute.  Corolla  white.  Stamens  5.  Ovary  obovate;  style  fili- 
form, white;  stigmas  linear,  spreading.  Berry  soft,  fleshy,  violet-black.  Seeds 
(nucules)  pale,  plane-convex;  albumen  horny.3 

Hab — Brazil;  in  moist  shady  situations  from  8°  to  20°  south  latitude.  Abund- 
ant in  the  valleys  of  the  granitic  mountains,  which  run  (more  or  less  distant  from 
the  sea)  through  the  provinces  of  Rio  Janeiro,  Espirito  Santo,  and  Bahia  ;  also 
met  with  in  Pernambuco.  Humboldt  and  Bonpland  found  it  on  the  St.  Lucar 
mountains  of  New  Grenada. 

Collection  of  the  Roots. — The  roots  are  gathered  at  all  seasons  of  the  year, 
though  more  frequently  from  January  to  March  inclusive;  and  as  no  care  is  taken  in 
the  cultivation  of  the  plant,  it  has  become  scarce  around  the  principal  towns.  Those 
Brazilian  farmers  who  reside  in  the  neighbourhood  of  the  plant  carry  on  consider- 
able commerce  with  it.  The  native  Indians  also  are  very  assiduous  in  the  collection 
of  it.  Those  called  by  the  Portuguese  the  Coroados,  who  live  near  the  river  Xipotd, 
in  the  province  of  Mfnaes,  as  well  as  their  neighbours,  the  Puri,  are  the  greatest 
collectors  of  it.  They  sometimes  leave  their  villages  for  two  months  at  a  time, 
fixing  their  habitations  in  those  places  in  which  this  plant  abounds.  They  cut  the 
roots  from  the  stems,  dry  them  in  the  sun,  and  pack  them  in  bundles  of  various 
sizes  and  forms.4 

Ipecacuanha  is  imported  into  this  country  from  Rio  Janeiro,  in  bales,  barrels, 
bags,  and  seroons. 

Description. — The  root  of  this  plant  is  the  ipecacuanha  [radix  ipecacuanha) 
of  the  shops.  No  other  root  is  known  in  English  commerce  by  this  name.  Ity 
continental  writers  it  is  denominated  annulated  ipecacuanha  {radix  ipecacuanhas 
annulatx),  to  distinguish  it  from  the  roots  of  Psychotria  emetica  and  Richardsonia 
scabra ;  the  first  of  which  is  termed  striated  ipecacuanha — the  second,  uudulated 
ipecacuanha ;  both  of  which  will  be  described  hereafter. 

The  root  of  Cephaelis  Ipecacuanha  occurs  in  pieces  of  three  or  four  inches  long, 
and  about  the  size  of  a  small  writing-quill;  variously  bent  and  contorted;  simple 
or  branched.     It   has  a  knotty  appearance,  in  consequence  of  a  number  of  deep 

1  Trans,  of  the  Linn.  Soc.  vol.  vi.  p.  137.  "  Bull,  de  la  Soe.  de  la  Far.  it  Slid.  I"1" 

3  Condensed  from  Martius,  Spec.  Mat.  Med.  Brazil,  p.  v.  1824.  "   .Martius,  op.  eit.p.o. 
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circular  fissures  about  a  line  in  depth,  and  which  extend  inwardly  to  a  central  lig- 
Deous  cord,  so  as  to  give  the  idea  of  a  number  of  rings  strung  upon  a  thread 
(hence  the  name,  annulated).  These  rings  are  unequal  in  size,  both  with  respect 
to  each  other  and  to  different  parts  of  the  same  ring.  This  root  has  a  resinous 
fracture.  Its  substance  consists  of  two  parts  :  one  called  the  cortical  portion,  which 
is  brittle  and  resinous,  of  a  horny  appearance,  with  a  grayish  or  brownish-gray 
colour — sometimes  whitish  ;  and  a  second,  called  meditullium,  and  which  consists 
of  a  thin,  yellowish-white,  woody,  vascular  cord,  running  through  the  centre  of 
each  piece.  In  100  parts  of  good  ipecacuanha  there  are  about  80  of  cortex  and 
20  of  meditullium.  Ipecacuanha  root  has  an  acrid,  aromatic,  somewhat  bitter 
taste,  and  a  slightly  nauseous,  but  peculiar  odour.  The  colour  of  the  root  varies 
somewhat,  being  brownish,  reddish-brown,  grayish-brown,  or  gray. 

Fig.  32-2. 


Brown  Ipecacuanha  Root, 
a,  Ringed  portion,     b,  Portion  of  a  root  without  rings. 

Richard,'  Merat,2  and  Gnibourt,3  admit  three  varieties  of  annulated  ipecacuanha,  whose  prin- 
itinctioti  is  the  colour  of  the  epidermis.    The  age  of  the  root,  the  nature  of  the  soil,  and 
le  of  drying,  are  among   the   different  circumstances  producing  these   varieties.     Some- 
timM  they  are  met  with  in  the  same  bale. 

a.    Biiown  Annulated  Ipecacuanha,  Richard  ;  Brown  Ipecacuanha,  Lemery.     (Radix 
infos  annulate  fusca.)— This  is  the  best  kind.     The  greater  part  of  the  ipecacuanha  of 
"""m  '  f  'his  variety.    Its  epidermis  is  more  or  less  deeply  brown,  sometimes  even 

b;  its  fracture  is  gray  or  brownish,  its  powder  is  gray.     The  cortical  portion  has  a  horny 
nee.     The  root  which  1   have  received  from  Professor  Gnibourt,  as  blackish-gray  ipeca- 
cuanha, is  somewhat  less  brown.     It  is  the  gray  or  annulated  ipecacuanha  of  Merat. 
I  baveoccasionally  found  in  commerce  a  brown  non -annulated  variety  of  ipecacuanha  (Fig.  322  b) 
I  in  distinct  bales.     It  consists  of  slender,  cylindrical,  often  branched  pieces,  frequently 
inches  long,  smooth,  or  slightly  warty,  but  not  annulated  or  moniliform,  with  a  very  thin 
and  a  woody  meditullium  of  the  usual  size,  or  thicker.     These  pieces  appear  to  be  the 
basis  of  the  stems  or  runners,  and  the  ends  of  the  roots.     Occasionally,  pieces  of 
tbe  brown  annulated  ipecacuanha  are  found  attached. 

Uir.ff.  Kkd  Asxulatkd    Ipecacuanha,  Richard.— This  differs  from   the   preceding  by  the 

•  id  reddish  colour  of  its  epidermis,  by  its  less  powerful  odour,  and    by  its  want  of  aro- 

iste.     Sometimes  it  has,  when   broken,  the  same  horny  and  Bemi  transparent  quality  of 

inha,  but    more  frequently  it  is  opake,  dull,  and  farinaceous;  in  which  case 

rally  less  active.    These  differences  probably  depend  on  the  nature  of  the  soil  on  which 

il  grew.     The  root  which  1    have  received  from  Professor  Guibourt  under  the  name  of 

ray  annulated   ipecacuanha,  is  scarcely  so  red   as  the  pieces  which   1   have  met  with  in 

commerce.     It  is  the  red-gray  ipecacuanha  of  Lemery  and  Merat. 

Vv.  y.  Ghat  Annulated   Ipecacuanha,  Richard;  White-gray  Ipecacuanha,  Merat ;    Greater 

Jbmhted  Ipecacuanha,  Guibourt.— The  colour  of  this  variety  is  grayish-white     Professor  Gui- 

H   bu  met  with  it  of  a  reddish  gray  colour.     Gray  ipecacuanha  occurs  in  pieces  of  larger 

than  either  of  the  foregoing   kinds,  with  fewer,  more  irregular,  and    less  prominent 

Guibourt  says  that  of  late  years  considerable  quantities  of  it  have  arrived  unmixed  with 

■rt,  and    he  therefore  thinks  that  it  is  a  distinct  kind  coining  from  a  different  part 

"'  Hr;i/ii,  and  derived  from  another  species  of  Cepbafllis. 

I   have  found,  in  English  commerce,  a  gray  ipecacuanha,  whose  roots  were  not  longer  than 
■'•'■  n  variety,  but  whose  rings  were  imperfectly  developed. 


L  n  _„    .  ,         '  Dict-  des  Scienc.  Mid.  t.  xxvi.;  und  Diet.  Mat.  Med.  iii. 

aw.  ate  Drog .  torn.  hi.  p.  79, 4me  ed.  18S0. 
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Composition. — The  most  important  analyses  of  ipecacuanha  an1  those  of  Pelle- 
tier,1 Richard  and  Barruel,8  Bucholz,3  and  more  recently  by  Willi. 


Pelletier's  Analyses. 

Brown  Annulated  Ipecacuanha.  Red  ditto 


Cortex.  Meditulliiim. 

Emetina 16  1.15 

Odorous  fattv  matter     2  traces 

Wax  ....'. 6  

Gum ;  •  10  

Starch 42  

Ligneous  matter 20  

Non-emetic  extractive 0  

Loss 4  


Ipecacuanha 100 


100.00 


Corttx. 
14 

'2 

i) 
16 
IS 
48 

0 

9 

100 


Bucholz's  Analysis. 

Emetic  extractive  [emetina] 4.13 

Soft  resin 2.43 

Wax 0.75 

Gum 25.17 

Starch 9-00 

Woody  fibre     lO.i-0 

Bitter  extractive 10.12 

Sugar 2.00 

Extractive,  cum,  and  starch,  extracted  by- 
potash  ....  . 31.80 

Loss 0.60 


Willigk's  Analysis. 
Fat  (small  quantity). 
Unpleasant  smelling  volatile  oil. 
Gum 
Starch. 
Pectin. 
Emetina. 
I pecacuanha  acid. 
Woody  fibre. 


Ipecacuanha 100.00 

1.  Odorous  fatty  matter. — It  is  extracted  from  ipecacuanha  1))'  ether.  It  is  of  a  brownish- 
yellow  colour,  soluble  in  alcohol  and  ether,  to  both  of  which  it  communicates  a  yellow  colour. 
Its  oilour  is  very  strong,  and  similar  to  that  of  the  essential  oil  of  the  horseradish;  it  becomes 
insupportable  when  heat  is  applied, but  is  weak,  and  analogous  to  that  of  the  ipecacuanha  root, 
when  diluted.     The  taste  is  acrid  ;  the  specific  gravity  is  greater  than  that  of  alcohol. 

This  fatty  matter  consists  of  two  substances  ;  1st,  a  very  fugacious  volatile  substawe,  which  is 
the  odorous  principle  of  ipecacuanha  root;  2dly,  a  fixed  fatty  mailer  (which  some  chemists  have 
mistaken,  when  mixed  with  emetina,  for  resin),  having  little  or  no  odour. 

Notwithstanding  its  strong  taste  and  odour,  the  fatty  matter  of  this  root  does  not  seem  to 
any  effect  on  the  stomach.     Given  in   large  doses  to  animals  it  had  no  sensible  operation.    Ca- 
ventou  took  six  grains  at  one  time,  but  experienced  no  marked  effects  therefrom.    Pelletier  and 
Magendie  swallowed   some   grains  of  it,  and    experienced  a  disagreeable  impression  on  the 
throat,  but  it  was  temporary  only. 

2.  Emetina. — When  first  discovered  by  Pelletier  and  Magendie,  in  1817,  it  was  termed  la 
mature  vomitive,  or  emetine  (from  ly.t<v,  I  vomit). 

Pure  emetina  is  white  (when  not  absolutely  pure  it  has  a  grayish-yellow  tinge),  pulverulent, 
inodorous,  with  a  slight  bitter  taste;  fusible  at  1:22°  F. ;  very  slightly  soluble  in  cold,  b 
more  so   in   hot  water;   very  soluble  in  alcohol,  but  scarcely  soluble  in  ether  and  oil- 
solves   in   acids,  the  acidity  of  which   it  does   not  entirely  destroy.     The  salts  of  emetina  are 
slightly  acid,  and  very  crystallizable.     They  form  gummy  masses  in  some  only  of  which  are 
traces  of  crystallization  occasionally  found.     Emetina  restores  the  blue  colour  of  litmus  which 
has  been   reddened  by  an  acid.     I   find    that  the   yellowish-white  emetina,  sold  in  the  shops 
under  the  name  of  pure  emetina,  is  coloured  red    by  nitric  acid,  the   red  colour  being  much 
deepened  on  the  addition  of  ammonia.     An  alcoholic  solution  of  iodine,  added  to  an  alcoholic 
solution  of  emetina,  produces  a  reddish  precipitate  (Jiydriodate  of  emetina?).     Tincture  of  galls 
copiously  precipitates  solutions  of  emetina  (tannate  of  emetina).     The  effect  of  these  r 
on  emetina  is  similar  to  their  effect  on   morphia;  but  from  this  last   substance  emetina  is  dis- 
tinguished by  the  salts  of  iron,  which  produce  no  change  of  colour  in  it. 

The  following  is  the  composition  of  emetina: — 

Atoms. 

Carbon 3.5 

Hydrogen 25 

Nitrogen 1 

Oxygen 9 

Emetina  ...      1 
The  following  are  stated  by  Magendie5  as  the  effects  of  impure  emetina:  From  half  a  grain 


Eq.  Wt. 

Per  Cent. 

Dumas  and  Pelleliet. 

210     .  . 

25     .  . 

72     .   . 

.  .  .    65.42     . 
.  .  .      7.79 

.  .  .    22.43 

....     01. .07 
....       7.77 

....     22.59 

321 

...  100  00 

....    09 .59 

1  Journ.  de  Pharm.  iii.  148. 

3  Gmelin.  Handb.  de  Chem.  ii.  1281. 

*  Formulaire,  95. 


^  Ibid,  vi.264. 


»  Ibid.  V1.5SH.  , 

*  Pharmaceutical  Journal,  vol.  x.  p.  r'<  - 
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to  two  grains  given  to  cats  and  dogs,  caused  at  first  vomiting,  then  sleep.     In  doses  of  from  six 

to  ten  grains,  vomiting,  sleep,  and  death   took  place.      Dissection  showed  inflammation  of  the 

nary  tissues  and  of  the  mucous  membrane  of  the  alimentary  canal,  from  the  cardia  to  the 

The  same  effects  (namely,  vomiting,  sleep,  and  death)  were  observed    when  impure. 

i  was  dissolved  in  water,  and  injected  into  the  jugular  vein,  into  the  pleura,  into  the 
■rrat,or  into  the  muscular  tissue.  On  man,  a  quarter  of  a  grain  excited  nausea  and  vomiting  ; 
a  grain  and  a  half,  or  two  grains,  taken  fasting,  caused  continued  vomiting  and  decided  disposi- 
tion to  deep. 

The  elfects  of  pure  emetina  are  similar,  but  more  energetic.  In  one  case  T's  of  a  grain  caused 
vomiting  in  a  man  eighty-five  years  of  age  :  two  grains  are  sufficient  to  kill  a  dog. 

tina  baa  been  proposed  as  a  remedial  agent,  as  a  substitute  for  ipecacuanha,  all  the  ad- 
vantages of  which  it  is  said  to  possess  in  a  much  smaller  dose,  and  without  the  unpleasant  taste 
and  odour  wbicb  the  root  is  known  to  have.  I  confess,  however,  I  think  very  little  advantage 
is  likely  to  be  gained  by  the  substitution.  When  we  wish  to  give  emetina  in  a  liquid  form,  it 
may  be  readily  dissolved  in  water  by  the  aid  of  acetic  or  dilute  sulphuric  acid. 

i  \ in  h. — The  cortical  portion  of  the,  root  abounds  in  starch,  the  grains  of  which  are  com- 

and  consist  of  particles  which  present  more  or  less  flattened  faces,  some  being  mullar- 
ihaped,  others  dihedral  or  trihedral  at  one  end. 

4.  Ipecacuanha  Acid,  C14H606. — This  acid  was  mistaken  by  Pelletier  for  gallic  acid.  It  is 
reddish-brown,  bitter,  soluble  in  ether,  alcohol,  and  water.  It  colours  the  persalts  of  iron-green, 
and  acts  as  a  reducing  agent  on  the  salts  of  silver  and  mercury.  It  absorbs  oxygen  from  the 
air,  and  becomes  darker  coloured. 

Chemical  Characteristics. — A  decoction  of  the  root,  filtered  and  allowed  to 
cool,  becomes,  on  the  addition  of  a  solution  of  free  iodine  blue,  (iodide  of  starch). 
Tincture  of  nutgalls  forms  in  the  decoction,  as  well  as  in  the  tincture  diluted  with  water, 
a  grayish-white  precipitate  (tannate  of  emetina).  Sesquichloride  of  iron  communi- 
cates a  greenish  tint  (ipecacuanhate  of  iron)  to  the  decoction  as  well  as  to  the 
diluted  tincture.  A  solution  of  isinglass  forms  in  the  infusion,  after  twelve  hours, 
a  precipitate.  Alcohol  renders  the  decoction  turbid  (yum).  Diacetate  of  lead  forms 
with  the  tincture,  and  especially  with  the  decoction,  a  precipitate  (colouring  matter, 
gum,  and  oxide  of  had). 

Physiological  Effects. — If  the  powder  or  dust  of  ipecacuanha  be  applied  to 
the  eyes  or  face,  it  acts  as  an  irritant,  and  causes  redness  and  swelling  of  these 
parts.  Inhaled,  it  irritates  the  respiratory  passages,  and,  in  some  persons,  brings 
on  difficulty  of  breathing,  similar  to  an  attack  of  spasmodic  asthma.1     Mr.  lloberts, 

n  at  Dudley,  is  affected  in  this  way  ;  and  I  have  received  from  him  the  fol- 
lowing account  of  his  case  :     "  If  I  remain  in  a  room  where  the  preparation  of  ipe- 

lia  is  going  on — for  instance,  making  the  pulv.  ipecac,  comp. — I  am  sure  to 
have  a  regular  attack  of  asthma.     In  a  few  seconds  dyspnoea  comes  on  in  a  vio- 
lent degree,  attended  with  wheezing  and  great  weight  and  anxiety  about  the  prae- 
The  attack  generally  remains  about  an  hour,  but  I  obtain  no  relief  until  a 
is  expectoration  takes  place,  which  is  invariably  the  case.     After  the  attack  is 
"\i  r.  1  stiller  no  farther  inconvenience.     I  have  always  considered  that  the   attack 

is  from  the  minute  particles  of  the  ipecacuanha  floating  in  the  atmosphere 

as  an  irritant  on  the  mucous  membrane  of  the  trachea  and  bronchial  tubes." 
In  some  cases,  the  mere  odour  of  the  root  seems  sufficient  to  excite  difficulty  of 
breathing,  with  a  feeling  of  suffocation. 

There  is  one  case  recorded  of  poisoning  by  the  incautious  inhalation  of  the  dust 
01  ipecacuanha,  in  the  process  of  powdering  it,  by  a  druggist's  assistant.  It  is 
mentioned  by  Dr.  Priegher.3  The  patient,  who  was  suffering  from  catarrh  and 
OOttgh,  inhaled,  during  three  hours,  the  dust  from  the  root;  in  consequence  of 
which,  vomiting  came  on,  followed  by  a  tightness  of  the  chest.     An  hour  after  this 

plained  of  a  sense  of  suffocation,  and  constriction  of  the  trachea  and  throat ; 

his  appearance  was  pale  and  deathly.     The  physician  who  was  called  in  bled   him, 

issafetida  and  belladonna,  with  temporary  relief ;  but  in  five  hours   a 

ttaek  came  on,  with  the  most  imminent  danger  of  suffocation.     A  strong  de- 

of  uva-tirsi,  with  the  extract  of  rhatany,  was  administered  with  almost  imme- 

.  Phil.  Trans,  for  177U,  p.  Hte.  *  Rust's  Mag.  B.  xxxii.  H.  i.  S   Kg. 
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diate  relief,  and  in  an  hour  his  breathing  was  much  freer.     He  was  able  to  leave 
the  house  in  two  days,  but  suffered  several  days  with  difficult;  of  breathing. 

When  taken  in  small  and  repeated  doses,  ipecacuanha  principally  directs  its  influ- 
ence to  the  secreting  organs,  especially  those  of  the  chest,  whose  activity  it  promotes 
It  specifically  affects  the  bronchial  membrane,  in  some  morbid  conditions  of  which  it 
promotes  expectoration,  while  in.  others,  attended  with  a  profuse  secretion  of  phlegm 
it  exerts  a  beneficial  influence,  and  often  contributes  to  the  restoration  of  the  pari 
to  its  normal  condition.  In  somewhat  larger  dunes  it  creates  nausea,  with  its  con- 
comitant phenomena,  depression,  increased  secretion  of  saliva  and  buccal  mucus 
&c.  If  a  diaphoretic  regimen  be  adopted,  it  exerts  a  powerfully  relaxing  infl 
over  the  skin.  In  full  medicinal  doses  it  occasions  vomiting,  followed  by  a  tend- 
ency to  sleep.  Its  operation  as  an  emetic  is  exceedingly  safe,  since  inflammation 
is  not  produced  by  it,  even  when  an  overdose  has  been  swallowed. 

The  vomiting  produced  by  ipecacuanha  is  not  so  violent  as  that  induced  by  emetic 
tartar,  neither  is  it  so  long  continued,  nor  attended  with  such  nausea  and  depp 
Farthermore,  ipecacuanha  is  less  disposed  to  act  on  the  bowels.  The  tonic  and  as- 
tringent qualities  of  the  zincic  compounds,  as  well  as  their  want  of  diaphoretic 
power,  distinguish  these  emetic  substances  from  ipecacuanha.  Squill  (with  which 
ipecacuanha  agrees  in  its  expectorant  and  emetic  qualities)  is  distinguished  bv  its 
greater  acridity,  and  by  its  influence  not  being  concentrated  on  the  pulmonary  or- 
gans, as  is  the  case  with  ipecacuanha,  which  docs  not,  therefore,  possess  that  power 
of  stimulating  the  urinary  organs  possessed  by  squill. 

The  most  remarkable  of  the  effects  of  ipecacuanha  seem  to  be  produced  by  the 
agency  of  the  eighth  pair  of  nerves.  "  How  singular  it  is,"  says  Dr.  M.  Hall,1 
"  that  ipecacuanha  taken  into  the  bronchia  should  excite  asthma,  and  taken  into 
the  stomach  should  induce  another  affection  of  the  respiratory  system,  vomiting." 
Sundelin3  ascribes  the  red  condition  of  the  bronchial  membrane,  and  the  cone, 
of  the  lungs  of  animals  killed  by  emetine,  not  to  the  specific  stimulus  exerted  by 
this  substance  over  the  pulmonary  mucous  membrane,  but  to  an  exhausting  stimu- 
lus over  the  eighth  pair  of  nerves,  by  which  a  condition  similar  to  suffocative 
catarrh  (Stcckfltts)  is  brought  on;  for  he  has  observed  the  same  appearances  in  the 
bodies  of  persons  who  have  died  of  this  disease,  where  there  was  certainly  no  in- 
flammatory condition  of  the  bronchial  membrane,  but  a  paralytic  condition  of  it- 
small  bloodvessels. 

Uses. — Ipecacuanha  is  employed  in  full  doses  as  an  emetic,  or  in  smaller  doses 
as  an  expectorant  and  nauseant. 

1.  In  full  doses,  as  an  emetic. — The  mildness  of  its  operation  adapts  ipecacuanha 
for  the  use  of  delicate  and  debilitated  persons,  where  our  object  is  merely  to  evacu- 
ate the  contents  of  the  stomach.  Thus,  it  is  well  fitted  for  the  disorders  of  children 
requiring  the  use  of  emetics  (as  when  the  stomach  is  overloaded  with  food  in 
hooping-cough,  croup,  &c),  on  account  of  the  mildness  and  certainty  of  its  action. 
It  is  also  exceedingly  useful  for  adults  (especially  delicate  females) ;  thus,  in  gas- 
tric disorders,  to  evacuate  undigested  acrid  matters  from  the  stomach — to  promote 
the  passage  of  biliary  calculi — as  a  counter-irritant  at  the  commencement  of  fevers— 
in  many  inflammatory  diseases  (as  acute  mucous  catarrh,  cynanche,  hernia  humo- 
ralis,  and  ophthalmia) — in  asthma — and  as  an  evacuant  in  cases  of  narcotic  poison- 
ing. When  the  indication  is  to  excite  gentle  vomiting  in  very  weak  and  debilitated 
frames,  Dr.  Pye3  has  shown  that  it  may  be  effected  frequently  with  the  utmn 
and  safety  by  ipecacuanha  in  doses  of  from  two  to  four  grains.  Dr.  Cullen4  has 
expressed  some  doubt  with  respect  to  the  correctness  of  this  statement ;  but  it  II 
well  known  that  ten  grains  of  Dover's  powder  (containing  one  grain  of  ipecacuanha, 
not  unfrequently  cause  vomiting. 

The  mildness  of  its  operation  is  not  the  only  ground  for  preferring  ipecacuanha 
to  other  emetic  substances.     Its  specific  power  over  the  pulmonary  organs  and  the 

«  Lectures  in  the  Lancet,  for  April  21, 1838.  *  Handb.  'I.  tp.  BeUmitUll 

3  Med.  Observ.  and  Inq.  vol.  i.  210.  *  Mat.  Med.  ii.  174. 
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stomach  leads  us  to  prefer  it  in  maladies  of  these  parts,  in  which  vomiting  is  likely 
to  be  beneficial;  especially  in  those  affections  in  which  the  nerves  appear  to  be  more 
than  ordinarily  involved,  as  spasmodic  asthma  and  hooping-cough.  In  the  first  of 
complaints,  Dr.  Akenside*  has  shown  that  it  proves  equally  serviceable  even 
win  n  it  fails  to  occasion  vomiting,  and  merely  produces  nausea.  He  gave  a  scruple, 
iii  the  paroxysm,  to  create  vomiting,  and,  in  the  interval,  five  grains  every  morning, 
or  ten  grains  every  morning.  Dr.  Wright2  recommends  gentle  emetics  of  ipecacu- 
anha at  the  commencement  of  the  treatment  of  dysentery. 

•J.  In  small  doses,  'is  a  nauseant,  ant '/'spasmodic,  diaphoretic,  and  expectorant. — 
When  given  in  doses  insufficient  to  occasion  vomiting,  ipecacuanha  is  serviceable  in 
several  classes  of  complaints,  especially  those  of  the  chest  and  alimentary  canal. 

o.  ///  affections  of  the  reqnratory  organs. — Nauseating  doses  of  ipecacuanha  are 
Died  with  considerable  advantage  in  acute  cases  of  mucous  catarrh.  They  favour 
expectoration  and  relaxation  of  the  cutaneous  vessels.  In  milder  and  more  chronic 
forms,  .smaller  doses,  which  do  not  occasion  nausea,  will  be  sufficient.  In  children, 
who  bear  vomiting  much  better  than  adults,  full  nauseating  or  even  emetic  doses 
are  to  be  preferred. 

"When  a  child  becomes  hoarse,  and  begins  to  cough,"  says  Dr.  Cheyne,3  "  let 
every  kind  of  stimulating  food  be  withdrawn ;  let  him  be  confined  to  an  apartment 
of  agreeable  warmth;  have  a  tepid  bath;  and  take  a  drachm  of  the  following  mix- 
ture every  hour,  or  every  two  hours  if  it  produces  sickness  :  R.  Vini  Ipecacuanhae 
5iij ;  Syrupi  Tolut.  3? ;  Mucil.  Acaciae  3j.  Mix.;  and  all  danger  will  probably 
be  averted ;  whereas,  if  no  change  be  made  in  the  quality  of  the  food,  and  if  he  be 
sent  into  the  open  air,  he  will  probably  undergo  an  attack  of  bronchitis  or  croup." 

In  hooping-cough,  in  which  disease  considerable  benefit  is  obtained  by  the  use  of 

emetic  substances,  ipecacuanha  is  frequently  administered  with  advantage.     After 

ii   to  create  vomiting,  it  should  be  administered  in  nauseating  doses.     In 

asthma,  benefit  is  obtained  by  it,  not  only  when  given  so  as  to  occasion  nausea  and 

vomiting,  as  above  noticed,  but  also  in  small  and  repeated  doses.     In  both  this  and 

the  preceding  disease,  the  benefit  procured  by  the  use  of  ipecacuanha  arises,  not 

from  the  mere  expectorating  and  nauseating  operation  alone  of  this  remedy,  but 

from  its  influence  otherwise  over  the   eighth  pair  of  nerves.     In  bronchial  hemor- 

rhage  (haemoptysis)  the  efficacy  of  ipecacuanha  has  been  greatly  commended.     A. 

N.  Aasheim,4  a  Danish  physician,  gave  it  in  doses  of  one-fourth  of  a  grain  every 

three  hours  during  the  day, and  every  four  hours  during  the  night.      In  this  way  it 

nausea,  and  sometimes  even  vomiting.     It  checks  the  hemorrhage,  alleviates 

•  the  cough,  and  relaxes  the  skin. 

/3.  In  affections  of  the  alimentary  canal. — In   indigestion,  Daubenton5  gave  it  in 

ufficicnt  to  excite  a  slight  sensation  of  vermicular  motion  of  the  stomach, 

without  carrying  it  to  the  point  of  nausea.     Eberle"  tried  it,  in  his  own  case,  with 

I  advantage.     An  anti-emetic  quality  has  been  assigned  to  it  by  Schbnhcidcr.7 

In  dysentery,  ipecacuanha  has  gained  no  trifling  celebrity,  whence  its  name  of  radix 

enterica.     In  severe  forms  of  the  disease  no  one,  I  suspect,  now  would  think 

M  relying  on  it  as  his  principal  remedy;  but,  as  an  auxiliary,  its  efficacy  is  not  to 

The  advocates  for  its  use,  however,  are  not  agreed  as  to  the  best  mode 

"I  using  it.     Sir  George  Baker8  and  Dr.  Cullen9  consider  it  to  be  of  most  benefit 

il  acts  as  a  purgative ;  but  this  can  scarcely  be  its  methodus  medendi.     From 

rvations  of  its  use  in  the  milder  forms  of  dysentery  met  with  in  this 

>.  I  am  disposed  to  ascribe  its  efficacy  in  part  to  its  diaphoretic  powers,  since 

N  it  promoted  by  conjoining  a  diaphoretic  regimen.     But  its  tend- 

produce  an  antiperistaltic  movement  of  the  intestines  doubtless  contributes 

i   S3.  *  Memoirs  of,  pp.  379  and  397. 

Wed.  ;,rt.  Croup,  vol.  i.  p.  496. 
ipec.  in  Acta  Reg.  Soc.  Med.  Hafn.  i.  170.  »  Mini,  sur  le$  Indigest.  1798. 

Vat.  Med.  i.  11,  2d  edit.  '  Acta  Reg.  Soc.  Hafn.  ii.  139. 
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to  its  antidysenteric  property.  It  is  best  given,  I  think,  in  conjunction  with  opium 
Its  determination  to  the  skin  should  be  promoted  by  warm  clothing,  and  the  free 
use  of  mild,  tepid  aliments.  Mr.  Twining1  gave  ipecacuanha  in  large  doses  (jm. 
vj),  with  extract  of  gentian,  without  causing  vomiting.  Mr.  Phi)  fair-  recommends 
from  half  a  drachm  to  a  drachm  of  ipecacuanha,  with  from  thirty  to  sixty  drops  of 
laudanum,  to  be  given  at  the  commencement  of  the  disease. 

y.  In  various  other  maladies. — As  a  sudorific,  ipecacuanha  is  given  in  combina- 
tion with  opium  (see  Puhis  Ipecacuanhas  compositva)  in  various  diseases.  On  the 
continent  it  is  esteemed  as  an  antispasmodic.  In  uterine  hemorrhage,  also,  it  has 
been  employed.  In  chronic  visceral  enlargements  it  has  been  administered  as  a 
resolvent. 

Administration. — The  usual  dose  of  ipecacuanha,  in  powder,  as  an  emetic  is 
grs.  xv.  But  a  much  smaller  quantity  (for  example,  six,  or  four,  or  even  two 
grains)  will  frequently  suffice,  as  I  have  before  mentioned.  But  a  scruple,  or  half 
a  drachm,  may  be  taken  with  perfect  safety.  A  commonly-used  emetic  consists  of 
one  grain  of  emetic  tartar,  and  ten  or  fifteen  grains  of  ipecacuanha.  For  infants 
half  a  grain  or  a  grain  of  this  root  is  usually  sufficient  to  occasion  vomiting.  In 
all  cases  the  operation  of  the  remedy  should  be  assisted  by  diluents.  As  a  name- 
ant,  the  dose  is  from  one  to  three  grains.  As  an  expectorant  and  sudorific,  the  dose 
should  not  exceed  one  grain ;  for  infants,  one-quarter  or  one-eighth  of  a  grain. 
Ipecacuanha  lozenges  contain  usually  from  a  quarter  to  half  a  grain  of  the  powder, 
and  may  be  used  in  catarrhal  affections  to  promote  expectoration.  In  fusion  of  ipe- 
cacuanha (prepared  by  digesting  3'j  of  the  coarsely- powdered  root  in  fjvj  of  boiling 
water)  may  be  used  as  an  emetic,  in  cases  of  narcotic  poisoning,  in  doses  of  f£j 
to  fgij- 

1.  mm  iPECACUAM,  L.  E.  D.  [U.  S.] ;  Wine  of  Ipecacuanha.— {Ipecacuanha, 
bruised,  gijss;  Sherry  Wine  Oij.  Macerate  for  seven  [fourteen,  D.~\  days,  and 
strain.) — [The  U.  S.  Pharm.  directs  Ipecacuanha,  bruised,  §ij;  White  Wine  Oij. 
Macerate  for  fourteen  days,  with  occasional  agitation;  then  express  and  filter 
through  paper,  or  by  displacement.] — According  to  Dr.  A.  T.  Thomson,  a  pint 
(i.  e.  f^xvj)  of  wine  takes  up  100  grains  of  the  soluble  matter  of  ipecacuanha. 
This  preparation  is  diaphoretic,  expectorant,  and  emetic  — Dose  for  an  adult,  an  a 
diaphoretic  and  expectorant,  rt^x  to  lr^xl ;  as  an  emetic,  f5ij  to  f3iv.  On  account 
of  the  mildness  of  its  operation,  it  is  given,  as  an  emetic,  to  children;  the  dose  is 
from  n^xx  to  f3j,  according  to  the  age  of  the  child.  It  is  also  exceedingly  useful 
as  an  expectorant  in  the  diseases  of  infants;  dose  from  r^v  to  rt\,x. 

2.  SYRUPUS  IPECACUANHA,  E.  [U.  S.];  Syrup  of  Ipecacuanha.— {Ipecacuanha, 
in  coarse  powder,  £iv  \  Rectified  Spirit  Oj  ;  Proof  Spirit  and  Water,  of  each,  fjxiv ; 
Syrup  Ovij.  Digest  the  ipecacuanha  in  four  fluidounces  of  the  rectified  spirit,  at  a 
gentle  heat,  for  twenty-four  hours ;  strain  and  squeeze  the  liquor,  and  filter.  Re- 
peat this  process  with  the  residuum  and  proof  spirit,  and  again  with  the  water. 
Unite  the  fluids,  and  distil  off  the  spirit  till  the  residuum  amount  to  twelve  ounces; 
add  to  the  residuum  five  fluidounces  of  rectified  spirit,  and  then  the  syrup.) — [The 
U.  S.  Pharm.  directs  Ipecacuanha  in  coarse  powder  3J ;  Diluted  Alcohol  Oj ;  Syrup 
Oij.  Macerate  the  ipecacuanha  in  the  alcohol  for  fourteen  days  and  filter.  Evaporate 
the  filtered  liquor  to  f^ij,  and  again  filter ;  then  mix  it  with  the  syrup  and  evapo- 
rate by  means  of  the  water-bath  to  the  proper  consistence,  or  prepare  the  alcoholic 
solution  by  displacement,  and  proceed  as  after  directed.] — A  syrup  of  ipecacuanha 
is  a  very  useful  preparation  for  children  ;  but  some  difficulties  attend  its  prepara- 
tion. An  aqueous  decoction  of  this  root  contains  so  much  starch  that  it  can  scarcely 
be  filtered.  Even  the  infusion  filters  slowly,  is  always  turbid,  and  yields  a  syrup 
which  does  not  keep  well.     Hence  MM.  Guibourt  and  Henry3  introduced  a  process, 

1  Trans,  of  the  Med.  and  Phys.  Soe.  of  Calcutta,  vol.  iv.  p.  170. 
5  Edinb.  Med.  and  Surg.  Journal,  vol.  ix.  p.  18. 
3  Pharm.  Raison.  i.  502,  2de  edit. 
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of  which  that  of  the  Edinburgh  Pharmacopoeia  is  a  modification  (improvement  ?). 
They  prepared  an  alcoholic  extract,  which  is  dissolved  in  water  and  mixed  with 
concentrated  syrup.  About  two  fluid-scruples  of  the  Edinburgh  preparation  con- 
tain the  strength  of  one  grain  of  ipecacuanha  •  hence  the  dose  of  it,  as  an  emetic, 
for  infants,  will  be  half  a  teaspoonful ;  for  adults,  f'Jj  or  fgiss.  As  an  expectorant, 
the  dose  is  f5j  to  f3ij. 

J.  Pl'LYlS  IPECACUANHA  COMPOSITUS,  L.  E.  D. ;  Compound  powder  of  Ipeca- 
a;  I  hirers  Powder ;  Puhis  Dover  i,  offic.  (Pulvis  Ipecacuanha  et  Opii, 
U.  S.)— (Ipecacuanha,  powdered,  Hard  Opium,  powdered,  of  each  3j ;  Sulphate 
of  Potash,  powdered,  gj.  Mix  them.  The  proportions  used  by  all  the  British 
Colleges  are  the  same.) — This  preparation  is  an  imitation  (though  not  a  very  exact 
one)  of  a  formula  given  by  Dover  j1  whence  it  is  commonly  known  in  the  shops  as 
Dover's  Powder.     The  following  is  Dr.  Dover's  recipe : — 

"Take  opium  !§j;  saltpetre,  tartar  vitriolated,  of  each  |iv;  ipecacuanha  gj;  liquorice  gj. 
Put  the  saltpetre  and  tartar  into  a  redhot  mortar,  stirring  them  with  a  spoon  until  they  have 
done  flaming,  Then  powder  them  very  fine.  After  that,  slice  in  your  opium  ;  grind  these  to  a 
powder,  and  then  mix  the  other  powders  with  them.  Dose,  from  40  to  60  or  70  grains  in  a  glass 
of  white  wine  posset,  going  to  bed.  Covering  up  warm,  and  drinking  a  quart  or  three  pints 
of  the  posset  drink  while  sweating." 

The  compound  powder  of  ipecacuanha  is  one  of  our  most  certain,  powerful,  and 
valuable  sudorifics.  The  sulphate  of  potash  is  intended  to  serve  the  double  purpose 
of  promoting  the  sudorific  operation  of  the  other  ingredients,  and  of  minutely 
dividing,  by  the  hardness  of  its  particles,  the  opium  and  ipecacuanha.  The  nitrate 
of  potash  also  employed  by  Dr.  Dover  probably  contributed  still  further  to  the  su- 
dorific effect  of  the  powder.  The  opium  and  ipecacuanha,  combined,  enjoy  great 
sudorific  properties  not  possessed  by  either  of  these  substances  individually.  I  am 
inclined,  however,  to  ascribe  the  greater  part  of  the  activity  of  the  compound  to 
the  opium,  which,  it  is  well  known,  strongly  determines  to  the  cutaneous  surface  (see 
Opium), and  often  produces  pricking  or  itching  of  the  skin;  and,  when  assisted  by 
the  copious  use  of  warm  aqueous  diluents,  operates  as  a  sudorific.  This  effect,  how- 
ever, is  greatly  promoted  by  the  ipecacuanha,  which  has  a  relaxing  influence  over 
the  cutaneous  vessels.  The  use  of  the  posset,  enjoined  by  Dr.  Dover,  is  an  im- 
portant part  of  the  sudorific  plan.  The  contra-indications  for  the  use  of  compound 
powder  of  ipecacuanha  are  an  irritable  condition  of  the  stomach  (when  this  prepa- 
ration is  apt  to  occasion  sickness)  and  cerebral  disorder.  Thus,  in  fever,  a  dry 
furred  tongue,  and  a  dry  skin,  with  much  disorder  of  the  cerebro-spinal  functions, 
it,  like  other  opiates,  is  calculated  to  prove  injurious.  In  such  cases,  the  antimo- 
#ni.il  sudorifics  may  be  resorted  to.  But  when  the  tongue  is  moist,  the  skin,  if  not 
damp,  at  least  soft — and  the  functions  of  the  brain  not  much  involved,  it  will  pro- 
bably operate  beneficially.  In  slight  colds,  catarrhs,  and  rheumatic  pains,  it  often 
proves  most  effectual.  In  various  inflammatory  affections,  when  the  febrile  excite- 
ment dues  not  run  too  high,  and  when  the  brain  is  undisturbed,  it  may  be  used 
with  good  effect.  In  acute  rheumatism  it  is  occasionally  highly  serviceable ;  in 
diarrhoea  and  dysentery  also.  In  hemorrhages  from  internal  organs,  as  the  uterus, 
it  M  useful  on  the  principle  of  revulsion  or  counter-irritation,  by  its  power  of  deter- 
mining tu  the  skin.  The  dose  of  this  preparation  is  usually  from  grs.  v  to  grs  x, 
given  in  currant  jelly  or  gruel,  or  made  into  a  pill  (see  Pihdse  Ipecacuanha  et  Opii), 
"fadin mistered  in  a  common  saline  draught.     Where  the  stomach  is  irritable,  I 

ve  frequently  seen  five  grains  cause  sickness.  On  the  other  hand,  in  some  cases 
Mere  a  powerful  sudorific  is  required,  and  the  head  quite  free,  grs.  xv  or  even  9j, 
of  this  powder  are  not  unfrequently  given. 

i.  PILUIjE  IPECACUANHA  CM  SCILLA,  L.  ;  Pihdfe  Ipecacuanha  Composite,  Ph. 
i    'J.^i  Pttl*  "/  Ipecacuanha  and  Squills. — (Compound  powder  of  Ipecacu- 
anha Jnj ;  Squill,  fresh-dried,  in  powder,  Ammoniacum,  of  each  3j ;  Treacle,  as 

1  The  Ancient  Physician's  Legacy  to  his  Country,  p.  14,  1733. 
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much  as  may  be  sufficient.     Beat  them  together  until  incorporated.) — Narcotic  and 
sudorific.     Employed  in  chronic  catarrh. — Dose,  gr.  v  to  gr.  x. 

5.  PILULE  IPECACUANHA  ET  OPII,  E.;  Pitts  of  Ipecacuanha  ami  Opium.— (Vow- 
der  of  Ipecacuanha  and  opium,  three  parts;  Conserve  of  Bed  Roses,  vnt  purl. 
Beat  them  into  a  proper  mass,  which  is  to  be  divided  into  four-grain  pills.) — The 
properties  of  this  are  the  same  as  those  of  Pu/iis  Ipecacuanhas  compositua.- 

one  to  three  pills. 

6.  TROCHISCI  MORPBLE  ET  IPECACUANHA-  (See  Morphia.) 

229.  Psychotria  emetica,  Mutit. — Striated  Ipecacuanha. 

Sex.  Syst.   Pentandria,  Monogynia. 
(Radix.) 

Ronabea  emetica,  Richard. — A  small  perennial  plant,  which  grows  in  Peru  and  New  Grenada 
and  on  the  banks  of  the  Magdalena.     Its  roots  constitute  the  striated  ipecacuanha  (raili.i 
anha  striata)  of  Richard,  Guibourt,  and  Merat ;   the  black  or  Peruvian  ipecacuanha  (radix  iptcacu- 
anha  nigra  vel  peruviana)  of  some  other  authors.     They  are  neither  annotated  nor  undulated, 

Fig.  323. 


Striated  Ipecacuanha  (Roots  of  Psychotria  emetica). 
a  a.  An  old  root  with  a  well-marked  intersection,     b.  Contorted  root. 

but  longitudinally  striated.  They  have  deep  circular  intersections  at  various  distances,  giving 
them  the  appearance  of  being  articulated ;  and,  when  slight  force  is  used,  they  fracture  at  these 
parts.  As  met  with  in  commerce,  they  have  externally  a  blackish-gray  colour,  with  a  brownish 
tinge;  but  when  fresh  they  are  said  to  be  dirty  reddish  gray.  Their  fracture  is  resinous;  the 
meditullium,  or  central  ligneous  cord,  is  yellowish,  and  perforated  by  numerous  holes,  which  are 
very  visible  by  a  magnifier ;  the  cortical  portion  is  sofiish,  easily  separable,  and  of  a  cr;iyi:-)i- 
black  colour,  becoming  much  deeper  when  moistened.  Its  powder  is  deep  gray.  According  to  < 
the  analysis  of  Pelletier,'  this  root  consists  of—emetina  9,  fatty  matter  12,  gallic  acid  a  trace,  gum, 
starch,  and  ligneous  matter  79.  In  its  medicinal  qualities  it  resembles  the  annulated  or  true  ipe- 
cacuanha, than  which  it  is  somewhat  weaker;  but  it  is  not  met  with  in  English  commerce. 

230.  Richardsonia   scabra,  Be  Cand.— Undulated  Ipecacuanha. 

Sex.  Syst.  Hexandria,  Monogynia. 
(Radix.) 

Richardsonia  pitosa,TLn\z  et  Pa  von  ;  Richardia  brasiliensis,  B.  A.  Gomes. — A  perennial  plant; 
a  native  of  the  Brazils,  New  Granada,  Peru,  Vera  Cruz,  &c.  Its  root  is  the  undulated 
anha  'radix  ipecacuanha  undulata)  of  Guibourt;  the  amylaceous  or  while  ipecacuanha  (radix 
ipecacuanha  farinosa  seu  amylacea)  of  Merat.  It  has  a  jointed  appearance,  from  constrictions 
which  are  remote  from  each  other.  It  is  about  the  same  size  as  that  of  the  annulated  - 
is  tortuous,  attenuated  at  the  extremities  ;  externally  of  a  grayish-white  colour,  becoming  brown* 
ish  by  ag^.  It  presents  no  rings  properly  so  called,  but  is  marked  by  semicircular  groovet.  h 
consists,  like  the  annulated  species,  of  a  thin  yellowish  meditullium,  and  a  cortical  portion. 

The  fracture  of  the  root  is  not  at  all  resinous,  but  farinaceous,  and  of  a  dull-white  colour;  the 
fractured  surface  presenting,  when  examined  by  a  magnifier,  numerous  shining  pearly,  proba- 


1  Journ.  de  Pharm.  t.  vi.  p.  2G5,  lfc'20. 
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Undulated  Ipecacuanha  Root. 
a.  Root  of  Richardsonia  scabra.      b.  Root  of  a  Ricliardsonia. 

bly  amylaceous  spots.  The  odour  is  musty.  The  composition  of  it,  according  to  Pelletier,1  is 
emelina  6,  fatty  matter  2,  starch  and  ligneous  matter  (very  little  of  the  latter)  92.  In  its  medi- 
cinal qualities  it  agrees  with  the  annulated  ipecacuanha,  than  which  it  is  somewhat  weaker. 
This,  like  the  preceding  sort  of  ipecacuanha,  is  not  in  use  in  England. 


231.  Coffea  Arabiea,  Linn.— The  Coffee  Tree. 

Sex.  St/st.  Pentandria,  Monogynia. 
(Semina.) 

According  to  manuscripts  contained  in  the  Bibliotheque  Royale,  at  Paris,  coffee  was  in  use  in 
Persia  in  the  year  a.  d.  875.2  It  was  first  introduced  into  England  in  1652. 3  The  coffee  plant 
is  a  native  of  Arabia  Felix  and  Ethiopia,  but  is  extensively  cultivated  in  Asia  and  America.  It 
is  an  evergreen  shrub,  from  15  to  20  feet  high,  with  oblong-ovate,  acuminate,  smooth  leaves,  a 
0-toothed  calyx,  a  white  tubular  corolla,  with  a  5-parted  spreading  limb,  5  stamens,  1  pistil  with 
a  bifid  style,  and  an  oval,  succulent,  blackish-red  or  purplish  2-seeded  berry.     The  seeds  are  in- 

ii  a  membranous  endocarp  (the  parchment-like  putamen  of  some  botanists),  and  are 
convex  on  one  side,  and  flat  with  a  longitudinal  groove  on  the  other.  They  consist  of  a  horny, 
yellow,  bluish  or  greenish  convoluted  albumen,  at  the  one  end  of  which  is  the  embryo,  with 
its  cord i form  cotyledons;  the  position  of  the  radicle  being  indicated  by  the  micropy. — The  dried 
fruits  or  berries  are  rarely  imported.  In  1839,  there  was  an  importation  of  them  into  London 
from  Uemerara.  Occasionally,  the  seeds  contained  in  their  endocarp  (coffee  in  the  husk)  are  met 
with  in  commerce.  The  raw  coffee  of  the  shops  consists  of  the  seeds  (in  commerce  frequently, 
but  erroneously,  called  •'  berries ')  deprived  of  their  endocarp  and  in  part  of  their  testa.  Por- 
tions of  the  testa  are,  however,  found  on  the  convex  surface,  and  lining  the  groove  on  the  flat 
The  varieties  of  raw  coffee  are  distinguished  in  commerce  according  to  their  places 
of  growth;  but  considered  with  reference  to  their  physical  properties,  they  are  characterized  by 
colour  (yellow,  bluish,  or  greenish)  and  size  (the  smallest  seeds  are  about  three  lines  long  and 
two  broad,  the  largest  five  lines  long  and  two  lines  and  a  half  broad).  Arabian  or  Mocha 
Coffee  is  small,  and  dark  yellow.  Java  and  East  India  (Malabar)  kinds  are  larger,  and  paler 
yellow.  The  Ceylon  is  more  analogous  to  the  West  India  kinds  (Jamaica,  Berbice,  Demerara, 
Dominica,  Barhadoes,  &c),  which,  as  well  as  the  Brazilian,  have  a  bluish  or  greenish-gray  tint. 

hi  ture  of  the  raw  coffee  seed  has  been  fully  described  and  depicted  by  Dr.  Hassall.4 
The  testa  or  investing  membrane  of  the  seed  is  made  up  of  very  elongated  cells  more  or  less 
Sparing  at  one  or  both  extremities,  with  oblique  markings  on  their  surface.  In  the  act  of  roast- 
ing it  separates  from  the  seed,  and  is  commonly  termed  by  the  roasters  "  flights"  or  "  the  fibre." 
Hie  great  mass  of  the  seed  (vulgarly  and  improperly  called  "berry")  is  made  up  of  the  peri- 
sperm  or  albumen,  which  is  composed  of  angular  cells,  containing  each  one  or  more  drops  of 
aromatic  volatile  oil.  The  cells  of  the  embryo  are  smaller  than  those  of  the  albumen. 
Coffee  has  been  chemically  examined  by  Hermann,  Cadet,  Schrader,  Robiquet  and  Boutron, 

ler,  Payen,  and  others.     Schrader  made  a  comparative  examination  of  raw  and  roasted 
Martinique  coffee,  and  obtained  the  following  results  : — 


coffee  principle 17.53 

■'iid  mucilaginous  extraet  .  .  3.04 

Extractive 0.62 

Reiin 041 

J»"y  °il '.  0.52 

BOUd  residue 66.66 

Lr>M  (water?) 10.57 

Raw  coffee 100.00 


Coffee  principle 12.50 

Extractive 4.80 

Gum  and  mucilage 10.42 

Oil  and  resin 2  08 

Solid  residue 68.75 

Loss 1.45 


Roasted  coffee 100.00 


|  DUt.  <tn  Drogues,  t.  iii.  p.  265,  1828. 
'*'''  Trans,  vol.  xxi.  p.  311,  1699. 


a  Merat  and  De  Lens,  Did.  Mat.  Mid.  torn   ii.  p.  345. 
*  Lancet,  Jan.  4,  1851. 
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The  latest  quantitative  analysis  of  coffee  is  that  of  Payen,1  who  gives  the  following  as  the 
approximative  composition  of  it: — 

Cellulose 34.000 

Water  (hydroscopic) IS  000 

Fatty  substances 10  to  1.1. own 

Glucose,  dextrine,  and  undetermined  vegetable  acid 15  600 

Legumin,  casein  (glntin)?     10. OIK) 

Chlorogenate  [caffeate]  of  potash  and  aafTein 3.6  to  5.000 

Nitrogenous  substance 3.000 

Free  caffein 0  800 

Concrete  essential  oil 0.001 

Aromatic  fluid  essential  oil 0.002 

Mineral  substances 6.697 

100.000 

A  decoction  of  raw  coffee  is  coloured  green  by  the  persalts  of  iron.  Raw  coffee  macerated 
in  water  undergoes  fermentation,  and  evolves  carbonic  acid  and  sulphuretted  hydrogen  gases. 
This  fermentation  is  probably  due  to  the  decomposition  of  an  albuminous  and  gulphuroi 
stance  contained  in  coffee.  Alcohol  extracts  from  raw  coffee  a  double  salt,  the  caffealt  (called 
by  Payen  the  chlorogenate)  of  potash  and  caffein.  Berzelius  states  that  caffeic  acid  (C'4H*0' 
according  to  Payen)  bears  the  same  relation  to  the  tannin  (caffeotannic  acid)  of  un roasted  coffee, 
that  gallic  acid  bears  to  the  tannin  of  nutgalls.  The  aromatic  volatile  oils  of  raw  coffee  arc 
tenaciously  retained  by  the  fatly  oil;  they  undergo  alteration  of  properties  by  the  operaiion  of 
roasting.  Caffein  (C8H5N202)  is  a  weak  alkaloid,  white,  crystal lizable  in  long  silky  needles, 
fusible,  volatile,  and  soluble  in  water,  alcohol,  and  ether.  Its  aqueous  solution  is  precipitated 
by  tannic  acid.  It  is  identical  with  theine  extracted  from  China  tea,  and  from  Paraguay  tea 
(Ilex  paraguayensis),  and  with  guaranin  obtained  from  guarana  {Paullinia  torbilis). 

The  chemical  changes  effected  in  coffee  by  roasting,  require  farther  investigation.  The  cells 
of  the  seeds  are  charred  and  rendered  friable,  but  they  retain  their  characteristic  shape.  The 
volatile  oil,  however,  is  no  longer  visible  in  them  in  the  form  of  drops,  but  appears  to  have 
been  partially  dissipated  and  partially  diffused  through  the  charred  cells.  The  two  most  inter- 
esting products  of  the  torrefaction  are  a  brown  bitter  principle,  and  a  broum  aromatic  oil  called 
caffeone2  Both  of  these  are  products  of  the  decomposition  of  that  part  of  raw  coffee  which  is 
soluble  in  water;  for  if  raw  coffee  be  first  exhausted  by  water,  and  afterwards  roasted,  it  is 
then  found  to  yield  to  boiling  water  neither  the  bitter  substance  nor  the  aromatic  principle. 
Caffeone  is  slightly  soluble  in  boiling  water,  and  may  be  extracted  from  the  distilled  water  of 
roasted  coffee  by  means  of  ether.  If  coffee'  be  over-roasted,  either  by  employing  too  high  a 
tempera'nre,  or  by  carrying  on  the  process  loo  long,  its  flavour  is  greatly  impaired.3 

The  ground  coffee  sold  by  grocers  is  in  general  largely  adulterated  4  The  usual  agent  em- 
ployed by  the  grocers  for  this  purpose  is  roasted  chicory  ;  but  as  the  chicory  roasters  frequently 
adulterate  this  article,  as  I  have  already  stated  (see  ante,  p.  608),  it  follows  that  besides  chi- 
cory, properly  so  called,  various  other  foreign  matters  may  frequently  be  detected  in  ground 
coffee.     The  following  are  the  readiest  modes  of  proceeding  in  order  to  detect  the  fraud: — 

1.  Place  a  portion  of  the  suspected  coffee  gently  upon  the  surface  of  water  in  a  glass.  If  it 
be  genuine  it  becomes  very  slowly  moistened  by  the  water,  even  when  we  stir  them  up  to- 
gether, and  in  consequencp  floats  on  the  surface,  and  communicates  scarcely  any  colour  to  the 
liquid.  This  arises  from  the  coffee  being  impregnated  with  volatile  oil,  which  exercises  a  re- 
pulsive influence  on  the  water. 

Chicory,  on  the  other  hand,  readily  absorbs  and  mixes  with  the  water,  to  which  it  speedily 
communicates  a  deep  reddish-brown  tint,  and  sinks  to  the  bottom  of  the  liquid. 

Roasted  corn  and  roasted  pulse  (peas,  beans,  and  lupines)  behave,  in  relation  to  water,  like 
roasted  chicory. 

2.  An  infusion  or  decoction  of  pure  roasted  coffee,  when  cold,  becomes,  on  the  addition  of  a 
solution  of  iodine,  of  a  deeper  reddish-brown  tint. 

A  similar  effect  is  produced  on  the  addition  of  a  solution  of  iodine  to  an  infusion  or  decoction 
of  pure  roasted  chicory. 

But  if  roasted  corn,  roasted  pulse  (peas  or  beans),  or  potatoes  be  present,  the  iodine  com- 
municates a  deep-blue,  blackish-blue,  or  purplish-red  colour.  If  the  starch  of  these  adulterat- 
ing ingredients  be  but  little  altered  by  roasting,  the  resulting  colour,  on  the  addition  of  iodine, 
will  be  blue;  but  if  the  starch  be  converted  into  dextrine,  the  colour  caused  by  iodine  will  be 
purplish-red.     The  presence  of  much  chicory,  however,  obscures  the  effect  of  this  test. 

3.  If  a  decoction  of  genuine  roasted  coffee  be  submitted  to  Trommer's  test  (see  ante,  p.  150), 
it  gives  no  indication  of  the    presence   of  glucose  (grape  sugar).     By  this  test,  burnt  sugar  or 

'  Chemical  Gazette,  vol.  v.  p.  34,  1647.  , 

1  Boutron  and  Fremy,  quoted  by  Pelouze  and  Fremy,  Cours  de  Chimie  Gtnirale,  t.  iii.  p.  250) 1H3U- 
*  For  farther  details,  see  Payen-s  paper  before  quoted.  .., 

4  See  a  paper  by  the  author,  in  the  Pharmaceutical  Journal,  vol.  iv.  p.  85, 1844  ;  also  Dr.  Hasgall  a  re- 
ports, in  the  Lancet  for  Jan.  4,  April  26,  May  3,  and  Nov.  1,  1851. 
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partially  charred  saccharine  matter  (sold  under  the  name  of  "  refining  powder"  for  adulterating 
coffee),  as  well  as  glucose  derived  from  other  sources  (as  the  conversion  of  amylaceous  matters), 
may  be  detected. 

4.  The  most  important  aid  in  detecting  the  presence,  and  in  determining  the  nature,  of  adul- 
terations of  coffee,  is  the  microscope.  The  presence  of  chicory  may  be  detected  by  the  size, 
fcrm. and  ready  separation  of  the  cells  of  the  cellular  tissue,  and  by  the  presence  and  abundance 
of  the  pitted  tissue  (dotted  ducts)  and  vascular  tissue  or  spiral  vessels  (see  ante,  p.  608). 
Roasted  corn,  pulse,  potatoes,  and  other  amylaceous  substances,  may  be  detected  and  identified 
by  the  characters  (size,  shape,  and  markings)  of  the  starch  grains.  (For  farther  details,  see  Dr. 
Hassall's  observations  contained  in  the  Lancet.) 

Raw  coffee  must  be  slightly  nutritious,  on  account  of  the  gum  and  other  nutritive  principles 
which  it  contains.  Rasori  employed  it,  like  powdered  bark,  in  ititermittent  fever;  and  Grindel 
used  it,  iu  other  cases,  also  as  a  substitute  for  cinchona.  By  roasting,  its  nutritive  principles  are 
(for  the  most  part)  destroyed,  while  the  empyreumatic  matters  developed  communicate  a  stimu- 
lant influence  with  respect  to  the  nervous  system. 

Roasted  coffee  possesses  powerfully  anti-soporific  properties ;  hence  its  use  as  a  drink 
by  those  who  desire  nocturnal  study,  and  as  an  antidote  to  counteract  the  effects  of  opium  and 
other  narcotics,  and  to  relieve  intoxication.  In  those  unaccustomed  to  its  use,  it  is  apt  to  occa- 
lion  thirst  and  constipation.  On  some  persons  it  acts  as  a  slight  purgative.  It  is  occasionally 
useful  in  relieving  headache,  especially  the  form  called  nervous.  It  has  also  been  employed 
as  a  febrifuge,  in  intermittents  ;  as  a  stomachic,  in  some  forms  of  dyspepsia;  and  as  a  stimu- 
lant to  the  cerebro-spinal  system,  in  some  nervous  disorders.  Floyer,  Dr.  Percival,  and  others, 
have  used  it  in  spasmodic  asthma;  and  Laennec1  says,  ''  I  have  myself  seen  several  cases  in 
which  coffee  was  really  useful."  The  immoderate  use  of  coflee  is  said  to  produce  nervous 
symptoms;  such  as  anxiety,  tremor,  disordered  vision,  palpitation,  and   feverishness. 

The  action  of  caffein  requires  farther  investigation.  Mulder  gave  a  grain  of  it  to  a  rabbit; 
the  animal  ate  but  little  the  next  day,  and  aborted  the  day  after.  Liebig  has  suggested  that 
it  probably  contributes  to  the  formation  of  taurine,  the  nitrogenized  constituent  of  bile.  Accord- 
ing to  Lehmann,2  caffein,  in  doses  of  from  2  to  10  grains,  causes  violent  excitement  of  the  vas- 
cular and  nervous  systems,  palpitations  of  the  heart,  extraordinary  frequency,  irregularity,  and 
often  intermission  of  pulse,  oppression  of  the  chest,  pains  in  the  head,  confusion  of  the  senses, 
singing  in  the  ears,  scintillations  before  the  eyes,  sleeplessness,  erections,  and  delirium.  In  all 
cases  an  augmentation  was  found  in  the  amount  of  urea  secreted. 

232.  CINCHONA,  Weddell. 

C.Call8aya,Condaminea,  et  species  hiserta,  L. — C.  Condaminea,  micrantha,  and  other  undetermined  species,  E.  D. 
Sex.  Syst.  Pentandria,  Monogynia. 
(Cortex,  I,.— The  Bark,  E.  D.) 

History. — The  precise  period  and  manner  of  the  discovery  of  the  therapeutic 
power  of  cinchona  are  enveloped  in  mystery.  Some  writers  (e.  ;/.  Geoffroy,3  Ruiz,4 
and  Joseph  de  Jussieu*)  believe  that  the  Indians  were  acquainted  with  it  long  before 
the  arrival  of  the  Spaniards ;  whereas  others  (e.  g.  Ulloa6  and  Humboldt7)  are  of 
opinion  that  the  natives  were  ignorant  of  the  medicinal  qualities  of  the  bark  until 
the  Spaniards  discovered  them. 

The  traditions  of  the  mode  of  discovery  of  the  remedial  power  are  of  a  very  fabulous  cha- 
racter. One,  told  by  Geoffroy,  is  that  an  Indian  was  cured  of  an  ague  by  drinking  at  a  pool  into 
-"me  cinchona  trees  had  fallen.8  Another,  related  by  Condamine,  is  that  the  Indians  ob- 
served  that  the  American  lions,  when  ill  with  ague,  ate  the  cinchona  bark  !  A  third,  mentioned 
hy  Humboldt,  and  considered  to  be  less  improbable,  is  that  the  Jesuits  accidentally  discovered 
tbe  bitterness  of  the  bark,  and  tried  an  infusion  of  it  in  tertian  ague. 

The  period  when  bark  was  first  introduced  into  Europe  is  usually  stated  to  be 
1640;  but  Sebastian  Badus9  gives  an  extract  from  a  letter  of  a  Spanish  physician, 

'  Treatise  on  Diseases  of  the  Chest,  by  Forbes,  2d  edit.  p.  418 

Physiological  Chemistry,  translated  by  Dr.  Day,  vol.  i.  p.  138,  Cavendish  Society,  1851. 
t  Trnri,iru*  ,1,    M,u,  ria  M./tica,  t.  ii.  p.  [TO,  1741. 

Quinologia,  Madrid,  1792  (German  translation,  1794). 
J  weddell,  Hist.  Aaturellc  des  Quinquinas,  p.  15,  1849. 

\gi  to  South  America,  Knglish  translation,  3d  edit,  vol,  i.  p   323,  1772. 
it's  Illustration  of  the  Genus  Cinchona,  p.  ->2.  1841. 
weddell  (op.  cit.  p.  40)  observes,  that  he  doubts  whether  at  Loxa,  more  than  elsewhere,  cinchona  trees 
»'Mn  be  found  <>n  the  borders  of  lakes  or  ponds,  unless  they  have  been  carried  there, 
limited  by  Bergen,  Monographie,  p.  fr4. 
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D.  Joseph  Villerobel,  from  which  it  appears  that  it  was  imported  into  Spain  in 
1632,  though  no  trial  was  made  of  it  until  1G39. 

The  statement  of  Condamine,1  that  the  Countess  of  Cinchon,  wife  of  the  Yi(V. 
roy  of  Peru,  brought  some  bark  to  Europe  on  her  return  from  Booth  America,  in 
1639,  is  not  improbable ;  and  from  this  circumstance  it  acquired  the  names  of  the 
Cinchona  Bark  and  the  Countess's  Powder  (Pulvis  Comitissse).  About  ten  yeans 
afterwards  it  was  carried  by  the  Jesuits  to  Rome,  and  by  them  distributed  among 
the  members  of  the  order,  by  whom  it  was  taken  to  their  respective  stations,  and 
used  with  great  success  in  agues.  Among  those  most  active  in  promoting  its  em- 
ployment was  Cardinal  de  Lugo.  In  this  way  it  acquired  the  names  Jesuits'  Bark 
Pulvis  Patrum,  Jesuits'  Powder  (Pulvis  Jesuiticus),  Pubis  Cardinalisde  Lugo  in* 
It  fell,  however,  in  disuse,  but  was  again  brought  into  vogue,  in  France,  by  Sir 
Robert  Talbor,  who  acquired  great  reputation  for  the  cure  of  intermittent  by  a 
secret  remedy.  Louis  XIV.  purchased  his  secret  (which  proved  to  he  Cinchona) 
and  made  it  public.3  Hence  it  became  known  in  France  as  Talbor1 's  powder,  or 
the  Enylish  Remedy. 

Botany. — Linnaeus4  established  the  genus  Cinchona  in  1742.  Endlicher5  first 
divided  it  into  two  sections  or  sub-genera,  one  of  which  he  called  Quinquina?  in 
which  the  dehiscence  of  the  fruit  is  from  below  upwards:  the  other,  Cascarilla 
in  which  the  dehiscence  is  from  above  downwards.  Weddell7  has  formed  tin 
sections  into  genera,  which  he  calls  respectively  Cinchona  and  Cascarilla.*  The 
distinction  rests  not  merely  on  the  dehiscence  of  the  fruit — an  apparently  trivial 
distinction — but  on  the  important  fact  that  the  proper  cinchona  alkaloids  have 
hitherto  been  discovered  in  the  species  of  the  first  section  or  genus  only,  which, 
therefore,  exclusively  yields  true  or  (jenuine  cinchona  barks.  For  these  rea 
therefore,  I  shall  follow  Weddell. 

Gen.  Char. —  Calyx  with  a  turbinated  tube,  connate  with  the  ovary,  pubescent; 
limb  superior,  5-toothed,  persistent;  the  teeth  valvate  in  praefloration.  Cordla 
salver-shaped,  with  a  terete  or  subpentagonal  tube,  limb  5-cleft;  the  segments  lance- 
olate, valvate  in  aestivation.  Stamens  5;  the  filaments  inserted  in  and  adnate 
to  the  lower  tube ;  anthers  linear,  inclosed  or  somewhat  exserted  at  the  apex. 
Ovary  crowned  with  a  fleshy  disk.  Ovules  numerous,  peltate,  in  linear  placenta;, 
which  are  affixed  on  both  sides  of  the  dissepiment.  Style  simple ;  stigma  bifid, 
concealed  within  the  tube  of  the  corolla,  or  somewhat  exserted.  Capsule  ovate, 
oblong,  or  linear-lanceolate,  grooved  on  both  sides,  crowned  by  the  limb  of  the 
calyx,  2-celled,  many-seeded,  septicidal,  dehiscing  from  the  base  to  the  apex,  the 
valves  disjoined,  the  pedicel  split  lengthwise.  Seeds  numerous,  affixed  in  angular- 
winged  ultimately  free  placentae.  Embryo  straight  in  the  axis  of  fleshy  albumen. 
Evergreen  trees  or  shrubs  growing  in  the  intertropical  valleys  of  the  Andes  between 
10°  North  and  19°  South  latitude,  at  from  1200  to  3270  metres  (3937  to  10,728 
English  feet)  above  the  level  of  the  sea.  Trunk  and  branches  terete,  with  a  bitter 
bark  rich  in  quinia  and  cinchonia.  Leaves  opposite,  entire,  petiolated.  Stipules 
usually  free,  and  soon  deciduous.  Flowers  cymose-paniculate,  white  or  usually 
roseate  or  purplish,  very  fragrant.     (Condensed  from  Weddell.) 

Species — Weddell  admits  21  species  of  this  genus;  but  of  these  not  more  than 
13  are  known  to  yield  their  bark  for  commercial  purposes. 

1.  C  Calisaya,  Weddell. — Leaves  oblong  or  lanceolate-obovate,  obtuse,  attenu- 
ated at  the  base,  rarely  acute  at  both  ends,  smooth,  shining,  or  pubescent  beneath, 

1  M6m.  Acad.  Sc.  de  Paris,  p.  226,  1738.  3  Geoffroy.  op.  supra  citato. 

'Talbor,  English  Remedy,  16t2.  *  Genera  Plantarum,  ed.  2nda,  p.  527,  17J2. 

»  Genera  Plantarum,  p.  556,  ]s36^0. 

«  According  to  Condamine,  Quina  signifies,  in  the  Quichoa  language,  "  a  bark  ;"  and  the  duplication  of 
the  word  (Quina  Quina)  would  be  equivalent  to  saying  "  the  bark  of  barks." 
Hist.  Nat.  des  Quinquinas,  1849. 

•  This  name  (cascarilla)  for  the  new  genus  is  highly  objectionable  (especially  in  a  pharmaceutical  point 
of  view),  on  account  of  its  being  already  in  use  to  designate  a  well-known  euphorbiaceous  bark  (ca5t°" 
rilla  or  eleutheria  bark,  see  ante,  p.  370). — The  word  cascarilla  is  the  diminutive  of  cascara  bark,  and, 
therefore,  literally  signifies  "  small  bark." 


Cinchona: — Description  of  its  Species. 


633 


pitted  in  the  axils  of  the  veins.  Filaments  usually  shorter  than  one-half  the  length 
of  the  anthers.  Capsule  ovate,  scarcely  equal  in  length  to  the  flowers.  Seeds 
frequently  finibriate-deuticulate  at  the  margin  (Weddell). — Bolivia  and  Southern 
Peru. 


325. 


Cinchona  Calisaya. 
A,  Fruit- bearing  branch  (from  a  specimen  eolltcted  }  D,  Capsule  (magnified). 
«  flowera  '"'"/"",7  '/<««•*«*«.  ^  Peru).  ;  i;,  s,  ,,l  (mdgnij^i). 

C,'  Corolla  "lauTonpn  ima.  »,<s.,n  F,  Leaf  of  v.tr.  Josephiana  (from  a  specimen  gc 

,    oroiia  laid  open  (magnified).  |  thtnd  in  the  province  0/  Yungas,  in  Bolivia,. 
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Weddell  has  described  two  varieties  of  this  species ;  they  are  as  follows: — 

a.  Calisaya  vera. — A  tree,  with  obtuse  oblong obovate  or  oblong-lanceolate  leave?. A  tall 

tree.     Trunk  straight  or   bent,  naked,  not   unfrequently  twice  the  thickness  of  a   man's  body 
The  leafy  head  for  the  most  part  elevated  above  all  the  other  forest  trees. 

It  grows  in  declivities  and  steep  and  rugged  places  of  the  mountains,  at  an  altitude  of  from 
1503  to  1800  metres  [4921  to  5905  English  feet],  in  the  hottest  forests  of  the  valley*  of  Bolivia 
and  Southern  Peru  ;  between  13°  and  16°  30'  South  latitude,  and  from  68°  to  72°  We*l  longi- 
tude; in  the  Bolivian  provinces  of  Enquisivi,  Yungas,  Larecaja,  and  Caupolican ;  and  fa  th* 
Peruvian  province  of  Carabaya.     It  flowers  in  April  and  May. 

The  bark  is  commonly  called  indiscriminately  by  the  Spaniards  and  Indians,  Cascarilla  Colitaya, 
Calisaya,  or  Culisaya.     It  is  the  genuine  Calisaya  or  yellow  baric  of  English  commerce. 

8-  Joskphiana. — The  Lhu- Cascarilla  or  Cascarilla  del  Pajonal1  [Meadow  Cinchona]  of  the 
natives.  A  shrub  with  somewhat  acute,  oblong  lanceolate  or  ovate-lanceolate  leaves. — Vtom  t'A 
to  about  10  feet  high,  with  a  slender  branched  trunk  of  from  1  to  2  inches  thick.  Brancbej 
erect.  Bark  adhering  firmly  to  the  wood;  that  of  the  trunk  and  blanches  sehistaeeo-blackish 
smoothish,  or  furnished  with  different  lichens,  and  marked  in  an  annular  manner  by  some  nar- 
row, distant  cracks;  that  of  the  branchlets  reddish  brown.  It  grows  in  mountainous  meadows 
in  the  same  regions  as  the  preceding  variety.  Both  the  bark  of  the  trunk  and  brunch 
of  the  stumps  of  the  larger  roots,  is  collected  and  occasionally  imported  with  Calisaya  or  yellow 
bark. 

2.  C.  Condaminea,  Weddell. — Leaves  lanceolate,  ovate  or  subrotund,  usually 
acute,  very  smooth  and  shining  above,  beneath  sometimes  pitted  in  the  axils  of  the 
veins.  Teeth  of  the  calyx  triangular-acuminate  or  lanceolate.  Filaments  nearly 
equal  to,  or  larger  than,  half  the  length  of  tbe  anthers.  Capsule  oblong  or  lanceo- 
late, much  longer  than  the  flowers.  Seeds  elliptical,  toothletted  at  the  margin. 
(Weddell.) 

Of  this  species  Weddell  makes  four  varieties,  as  follows: — 

a.  Condaminea  vera  ;  Quinquina,2  Condam.  Mem.  de  I'Acad.  Roy.  1738;  Cinchona  officinalis, 
Sp.  PI.  ;  C.  Condaminea,  Humb.  and  Bonpl.  Pi.  JEq.  i.  33,  t.  x. — Leaves  ovate-lanceolate,  acute, 
pitted  in  the  axils  of  the  veins.  Limb  of  the  calyx  subcampanulute,  with  triangular  teeth, 
Capsule  oblong-ovate,  scarcely  twice  as  long  as  it  is  broad  (Weddell). — On  the  declivities  of 
the  mountains  of  Quito,  in  the  province  of  Loxa,  between  3°  42'  and  4°  40'  South  latitude, 
at  an  elevation  of  from  1600  to  2400  metres  (=  from  5249_  to  7874  English  feet).  Its  bark 
is  called  by  the  Spaniards  Cascarilla  fina3  de  Uritusinga,  and  forms  part  of  the  Loxa  or  crown 
bark  of  commerce.  Caldas4  states  that  it  yields  a  yellow  bark  (probably  the  Quinquina  jaunt 
or  yellow  Cinchona  of  Condamine,  and  hence  is  called  Cascarilla  fina  amarillo  [line  yellow 
bark]  by  the  natives.  A  sub-variety  yields  a  red  bark  (probably  the  Quinquina  rouge  or  red 
bark  of  Condamine),  and  is  in  consequence  termed  colorada  fina  [fine  red].  Its  leaves  are 
thicker  and  blunter. 

8.  Candollu;  C.macrocalyx,  Pav.  MSS.  ined. ;  De  Cand.  Prodr.  iv.  353.— Leaves  obovate  or 
subrotund,  wedge-shaped,  rotund,  or  subcordate  at  the  base,  acntish  at  the  apex.  Limb  of  the 
calyx  campanulate,  smoothish,  with  lanceolate  teeth.  Stigmata  subexserted  (Weddell) — Cu- 
enca.  Its  bark  probably  forms  a  portion  of  the  Loxa  bark  of  commerce.  It  occurs  in  Pavon's 
collection  in  the  British  Museum  under  the  names  of  Cascarilla  de  Quiebro  de  Cuenca  de  U>xa, 
and  Quina  negra5  [black  cinchona]. 

y.  LtjcuMSFOiu  ;  C.  lucumafolia,  Pavon,  in  Herb.  Lamb. ;  Lindl.  ;  Fl.  Med.  p  416. — Leaves 
elliptical-lanceolate,  very  obtuse,  attenuated  at  the  base.  Limb  of  the  calyx  subcampanulate, 
with  triangular,  subacuminate  teeth  (Weddell). — Loxa. — The  bark  of  this  variety  is  called  by 
the  Spaniards  cascarilla  con  hojasde  Lucuma  [the  lucuma-leaved  cinchona  bark].  Specimen  of  it 
are  contained  in  Pavon's  collection  in  the  British  Museum.6  It  occurs  in  large  quills  with  a  white 
silvery,  lustrous,  or  corky  coat,  and  is  found  occasionally  in  Loxa  bark.  A  chest  of  it  was  put 
up  for  sale  in  London,  in  1848,  under  the  name  of  crown  bark  ;  butit  is  very  different  from 
the  bark  usually  known  by  this  name. 

J\  i.ancifolia  ;  C.  lancifolia,  Mutis,  Papel  periodico  de  Santa  Fe,  Num.  iii.  Oct.  11, 1793,  p. 
465;   Humboldt,  in  Lambert's  Illust.  p.  51  ;   C.  angustifolia,  Ruiz  and  Pav.  Suppl.  a  la  Quinol. 

1  Weddell  says  that  ichu  in  the  Quichua  language  and  paja  in  the  Spanish  signify  herb  or  gran.— P"]a> 
however,  strictly  signifies  "  straw."  . 

a  Condamine's  plant  is  usually  regarded  as  identical  with  Humboldt's  C.  Condaminea;  but  Gmbouri 
(Hist,  des  Drog.  4me  edit.  t.  iii  p.  99).  who  has  pointed  out  some  differences  between  them,  proposei  W 
distinguish  Condamine's  plant  by  the  name  of  '■'■Cinchona  academica." 

*  I  am  indebted  to  Mr.  Berthold  Seemann  for  a  specimen  of  bark  gathered  by  himself  in  the  neighbour- 
hood  of  Loxa  from  a  tree  called  there  "Quina  fina."  This  bark  corresponds  to  what  I  have  termed  Jiu 
silvery  crown  bark.  Mr.  Seemann  was  also  kind  enough  to  lend  me,  for  examination,  dried  8P"'m*n'',|_ 
the  flowers  and  leaves  taken  from  the  same  branch  which  he  had  decorticated.  The  plant  is  undoubted' 
Humboldt's  Cinchona  Condaminea.  .     „„, 

4  Pharmaceutical  Journal,  vol.  xi.  '  J.  E.  Howard,  Pharm.  Journ.  vol.  xi  ik»' 

'  J.  E.  Howard,  op.  supra  cit. 
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p  21. Leaves  lanceolate  or  ovate-lanceolate,  acute  at  both  ends,  without  pits.     Teeth  of  the 

calyx  short,  triangular.  Anthers  usually  shorter  than  the  filaments.  Capsules  for  the  most  part 
lanceolate  (Weddell). — Peru.  Equador,  and  New  Grenada.  In  Santa  Fe,  the  bark  is  known  by 
the  name  of  quina  naranjada,  or  orange-coloured  bark.  It  is  extensively  imported  into  Eng- 
land from  Carthagena  and  other  ports  of  the  Caribbean  Sea  ;  and  is  best  known  to  our  dealers 
by  the  name  of  Caqueta  or  Coquetta  or  Bogota  bark.  It  is  the  bark  which  I  formerly  designated 
as  new  spurious  yellow  bark,  and  which  M.  Guibourt  described  as  spongy  Carthagena  bark  (quin- 
quina de  Carthagene  spongieux).  He  now  calls  it  Mutis's  orange-coloured  bark  (q.  orange  de 
Mutis). 

i.  PiTATEims. — C.  lanceolata,  Bentham. — Leaves  lanceolate,  very  acute  at  both  ends.  Limb 
of  the  calyx  5-parted;  the  segments  linear  (Weddell). — New  Granada. — It  is  the  probable 
source  of  Pitaya,  Colombia,  or  Antioquia  bark  (the  quinquina  Pitaya  of  M.  Guibotirt — not  the 
Tecamez,  or  Acatamez,  or  bicoloured  bark,  which  is  sometimes  called  Pitaya  bark). 

3.  C  scrobiculata,  Weddell. — Leaves  oblong  or  lanceolate,  acute  at  both  ends, 
somewhat  coriaceous,  above  shining,  beneath  smoothish  and  minutely  pitted  in  the 
axils  of  the  veins.  Teeth  of  the  calyx  triangular,  acute.  Capsule  ovate-lanceo- 
late, scarcely  twice  as  long  as  it  is  broad.  Wing  of  the  seeds  narrowed  at  the  base, 
setose-toothletted  at  the  margin  (Weddell). — Peru ;  between  4°  and  13°  of  South 
latitude,  at  about  the  same  altitude  as  C.  Oondaminea.  It  chiefly  occurs  in  Jaen, 
Cuzco,  and  Carabaya.  Its  bark  is  largely  collected,  and  is  sold  as  a  substitute  for 
the  Calisaya  sort,  to  which  it  is  greatly  inferior.  It  is  to  this  bark  that  Guibourt 
has  especially  applied  the  name  of  liyht  (or  flimsy)  Calisaya  of  commerce  (Calisaya 
leger  du  commerce). 

Of  this  species  Weddell  makes  two  varieties  : — 

a.  oenuina  ;  scrobiculata,  Humb.  and  Bonpl.  Pi.  JEquin.  i.  p.  165  ;  C.  purpurea,  Lambert,  III. 
p.  6;  C.micrantha,  Lind.  Fl.  Med.  p.  412. — Leaves  oblong. — Peru. — Its  bark  is  termed  by  the 
Peruvians  Cascarilla  colorada  del  Cuzco  [red  Cuzco  bark], or  sometimes  Cascarilla  de  Santa-Ana 
[St.  Ann's  bark]. 

Humboldt1  says  that  this  species  forms  immense  forests  in  the  province  of  Jaen  de  Braca- 
morros,  where  it  is  called  Quina  fina.  He  adds  that  the  inhabitants  of  the  town  of  Jaen  annu- 
ally gather  large  quantities  of  its  barks,  which  they  send  to  Piura,  where  they  are  shipped,  on 
the  Pacific,  for  Lima.  These  facts  would  lead  us  to  presume  that  some  portion  of  the  Loxa 
barks  of  commerce  is  derived  from  this  species. 

B-  Delokdriana. — All  the  leaves  sublanceolate, smaller  than  in  the  typical  plant.  The  pits 
not  very  conspicuous. — Middle  Peru. — The  bark  of  this  variety  is  known  in  the  London  mar- 
ket by  the  name  of  Peruvian  Calisaya. 

4.  C.  AMYGDALIFOLIA,  Weddell — Leaves  lanceolate,  subacuminate,  acute,  attenu- 
ated at  the  base,  above  shining  and  veiny,  beneath  smoothish.  Stipules  subper- 
sistent.  Teeth  of  the  calyx  triangular,  acute.  Anthers  equalling  the  filaments. 
Capsule  lanceolate,  slightly  pubescent,  3  or  4  times  longer  than  it  is  broad.  Seeds 
acutely  toothlettcd  at  the  margin  (Weddell). — Bolivia  and  Peru,  between  13°  and 
17°  South  latitude. — Its  bark  is  called  in  Peru  cascarilla-echenique*  and  by  the 
Bolivians  cisinrd/a-Quepo  or  Quepo-cascaril/a,  but  it  has  no  reputation  with  them. 
It  uocaaonally  occurs  in  English  commerce,  but  is  not  distinguished  by  any 
name. 

5.  C.  nitida,  Ruiz  and  Pavon  ;  Lindl. — Leaves  lanceolate-obovate,  acute,  attenu- 

tlie  base,  smooth  on  both  sides,  shining  or  slightly  hairy  beneath,  not  pitted. 

Filaments  equalling  the  anthers.     Capsule  lanceolate,  twice  as  long  as  it  is  broad. 

lanceolate,  toothletted  at  the  margin  (Weddell). — In  Peru,  especially  Hua- 

Panatahuas,  Casapi,  Cuchero,  &c,  about  10°  North  latitude.— The  bark  of 

UB  species  forms  a  portion  of  the  Huanuco  or  gray  bark  of  English  commerce. 

11  C.  australis,  Weddell. — Leaves  broadly  elliptical  or  obovate,  obtuse,  acute 
!lt  tli"  base,  very  smooth  on  both  sides,  shining,  minutely  pitted  beneath  in  the 
t  the  veins  or  veinlets.  Capsule  ovate-lanceolate,  remarkably  attenuated 
wperiorly.  Wing  of  the  seeds  setose-toothletted  at  the  margin  (Weddell).— South 
Bolivia,  at  about  19°  South  latitude,  at  an  altitude  of  about  1200  metres  [3937 
H'1-  feet].     Its  bark,  called  by  the  Bolivians  Cascarilla  de  la  Cordillera  or  de 


J  Plantts  JF.quinorialts. 
lion  of  it""  "l"ed  aftCf  a  certain  Colonel  Echenique,  who  collected  it  in  the  hope  of  making  a  good  specula- 
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Piray,  or  Cascarilla  de  Santa  Cruz  de  la  Sierra  [Cordillera,  Pira,  or  Santa  Cm 
de  la  Sierra  bark],  is,  perhaps,  to  be  occasionally  met  with  in  English  commerce 
but  I  have  not  been  able  to  identify  it. 

7.  C.  Boliviana,  Weddell. — Leaves  elliptical  or  oblong-obovate,  obtuse  enneate 
or  attenuated  at  the  base,  smooth  above,  smoothish  or  pubescent  and  purplish  below 
Teeth  of  the  calyx  triangular.  Filaments  equalling  the  anthers. — Bolivia  and 
Peru.  In  Bolivia,  it  grows  in  the  same  localities  as  the  C.  Calisaya  ;  also  in  some 
of  the  valleys  of  the  Peruvian  province  of  Carabaya,  at  13°  South  latitudi 
bark  is  called  in  Bolivia  Calisaya  morada  [mulberry-coloured  Calisaya],  and  in 
Peru  Cascarilla  verde  [green]  morada.1  It  is  usually  intermixed  with  the  bark  of 
C.  Calisaya,  and  constitutes,  therefore,  part  of  the  Calisaya  bark  of  commerce. 
Guibourt  classes  it  among  the  light  or  flimsy  Calisaya  harks  (Calisayas  legers). 

8.  C.  MICRANTHA,  Weddell. — Leaves  broadly  ovate,  obovate,  or  roundish,  rather 
obtuse,  more  or  less  attenuated  at  the  base,  membranous,  smooth  above,  wry 
slightly  pubescent  beneath,  pubescent  or  hairy  on  the  veins  and  in  the  axils. 

of  the  calyx  short  and  acuminate.  Fruit-bearing  panicle  thyrse-like,  somewhat 
compressed.  Capsule  lanceolate.  Wing  of  the  seeds  toothletted  at  the  margin 
(Weddell). — This  species  grows  in  the  Bolivian  provinces  Larecaja  and  Caupolican; 
in  Carabaya,  and  also  near  Chicoplaya  and  Playa  Grande,  in  Peru.  Its  bark  is 
called  by  the  inhabitants  of  Huanuco,  Cascarilla  provinciana ;  in  Carabaya,  it  is 
termed  Motosolo  ;  and  by  the  Bolivians,  Quepo  Cascarilla  or  Cascarilla  verde.  It 
is  collected  in  large  quantities  in  Carabaya,  and  is  confounded  with  the  bark  of  Cin- 
chona ovata,  under  the  name  of  Cascarilla  morada  ordinaria.  The  quilled  bark 
constitutes  part  of  the  Huanuco  or  gray  harks  of  English  commerce ;  the  flat  pieces 
are  used  to  adulterate  Calisaya  bark. 

Weddell  makes  two  varieties  of  tins  species. 

a.  hotcndifolia;   C.  mirrantha,  Ruiz  and  Pavon — Leaves  ovate-rotund. — Peru  and  Bolivia. 

8.  obloxgifolia,  C.  affinis ;  Weddell. — Leaves  oblong-ovate. — Peru. 

9.  C.  pubescens,  WeddeU. — Leaves  broadly  ovate,  subacute,  at  the  base  (espe- 
cially in  the  younger  ones)  attenuated,  membranous,  above  smoothish,  beneath 
pubescent,  with  short  petioles.  Teeth  of  the  calyx  triangular-acuminate.  Anthers 
subsessile.  Fruit-bearing  panicle  loose,  straggling.  Capsule  linear-lanceolate. 
Seeds  setose,  toothletted  at  the  margin  (Weddell). — Peru  and  Bolivia. — It  occurs 
frequently  between  4°  and  16°  South  latitude. 

Weddell  admits  two  varieties  of  this  species. 

a.  Pelleteriana  ;  C.  pubescens,  Vahl. — Leaves  on  both  sides  green. — The  bark  of  this  variety 
is  known  in  its  native  country  as  carua-carua  or  cargua-car%ua2  (indicative  of  its  inferior  quality). 
In  Carabaya.  it  is  also  called  cascarilla  or  quinia  amarilla  [yellow  bark].  It  is  known  in  huroue 
as  Arico  or  Cusco  bark. 

8.  purpurea;  C.  purpurea,  Ruiz  and  Pav. ;  Cascarilla  morada,  Ruiz. — Adult  leaves  purplish 
beneath. — In  the  valleys  about  Huanuco,  the  bark  of  this  variety  is  called  cascarilla  bobcP  at 
hojas  moradas  [the  mulberry-leaved  booby  bark]. 

10.  C  cordifolia,  Weddell. — Leaves  ovate-suborbicular,  obtuse  at  both  end?, 

or  cordate    or  slightly  attenuated  at  the  base,  submembranous  above,  at  length 

smoothish,  beneath  pubescent,  usually  with  long  petioles.     Teeth  of  the  calyx  short, 

mucronate.      Anthers  much  longer    than  the  filaments.      Panicle  subcorymbose. 

Capsule  lanceolate.     Wing  of  the  seeds  toothletted  at  the  margin,  and  with  small 

holes  (Weddell).     This  species  grows  at  an  altitude  of  from  1700  to  2700  metres 

[=5577  to  8858*  English  feet]. 

Weddell  makes  two  varieties  of  this  species. 

a.  vera;  C. cordifolia,  Mutis,  MSS.  apud  Humboldt, in  Lamb.  Iliust.  p.  54;  Lindl.  Fl.  Med.- 

1  These  names  have  reference  to  the  colour  of  the  leaves,  not  of  the  barks.  Th.Hnnlicatioo 

'  Carua  or  Cargxta  signifies  the  Llama— an  animal  considered  to  be  of  an  inferior  kind.     XI nea "I' 
of  the  word  gives  force  to  the  expression,  and  may  be  taken  to  signify  (figuratively)  "  very  baa 
inferior."  .     ,  •    _„„,»  hecaun. 

3  The  word  bobo  is  equal  to  that  of  fool  or  booby.     The  inhabitants  have  given  it  this  name  u< 
having  the  same  good  qualities  as  the  other  cinchonas,  it  has  not  their  colour  (Laubert)  ffij§B  feet 

*  Boussingault  and  Goulot  state  that  it  occurs  most  abundantly  at  an  elevation  ot  uoo  tug 
(Boussingault's  Rural  Economy,  Engl,  transl.  2d  edit.  p.  205, 164.3). 


Cinchona: — Description  op  its  Species.  637 

Leaves  snbcordate,  pubescent  beneath.— New  Granada  and    Peru.     Its  bark  is   the  quina  ama 
yellow  bark  of  Santa  Fe,  better  known  in  the  English  market  as  hard  Carlhagena  bark. 
By  die  common  people  in  New  Granada  it  is  called  velvet  bark. 
8.  rutin  in  folia;  C.  rotundifolia,  Pavon,  in  Lamb.  III.  p.  5;  Lindl.  Fl.  Med. — Leaves  rotund, 

at  both  ends,  denuded  or  with  veins  beneath,  and  with  pubescence  above. — Loxa. It  is 

probably  the  source  of  the  ashy  crown  bark  of  commerce. 

11.  C  purpurascens,  Wedddl.     Leaves  large,  suborbicular,  acute,  attenuated 
at  the  base,  membranous,  smoothish  above,  downy  beneatb,  tbe  younger  ones  sub- 
Stipules  ovate-lanceolate. — Bolivia. — Guibourt  thinks  that  its  bark  is  what 

he  has  termed  white  Loxa  cinchona,  but  which  Weddell  thinks  is  furnished  by  C. 
cordifolia  and  pubescens. 

12.  C.  ovata,  Weddell. — Leaves  broadly  ovate,  subacute,  attenuated  at  the 
base,  subcoriaceous,  above  at  length  smoothish,  beneath  pubesceut-tomentose. 
Teeth  of  the  calyx  short,  acute.  Anthers  much  larger  than  the  filament.  Fruit- 
bearing  panicle  diffuse.  Capsule  lanceolate  or  oblong-lanceolate.  Wing  of  the 
seeds  nmbriate-toothletted  at  the  margin  (Weddell). 

Weddell  admits  three  varieties  of  this: — 

a.  vulgaris;  C.  ovata,  Fl.  Peruv. ;  C.  pubescens,  Lambert;   C.  pubescens  var  /?,  De  Cand. 

Leaves  on  both  sides  green.  The  bark,  when  dry,  yellow  ;  the  cellular  coat  persistent,  or  at 
length  separating  more  or  less  from  the  liber  (Weddell). — Peru  and  Bolivia;  from  9°  to  17° 
latitude,  at  an  altitude  of  from  1800  to  2300  metres  [=5905  to  7546  Engl.  feet].  This 
variety  yields  the  bark  called  in  South  and  Middle  Peru,  Cascarilla  pata  de  Galfareta,  or  Casca- 
rillapata  de  Gallinazo.1  This  bark  is  frequently  met  with  in  English  commerce,  and  is  known 
by  the  names  of  Ash,  Jaen,  or  Ten  bark. 

To  this  variety  must  also,  for  the  present,  be  referred  the  bark  now  largely  imported  into 
I  under  the  name  of  Carabaya  bark,  which  Dr.  Weddell  has  recently  assured  Mr.  J.  E. 
is  the  produce  of  C.  ovata,  var.  a  vulgaris. 

8.  iiuriNKiivis—  Leaves  beneath  sanguineo-venous.  The  dry  bark  yellowish,  the  cellular 
tonic  at  length  separating  from  the  liber.  Carabaya  in  Southern  Peru,  and  Bolivia.  In  Peru, 
the  bark  is  called  Cascaritla-Carabaya,  and  sometimes  Cascarilla  zamba-morada. 

y.  miTHiioDKiiMA.— Leaves  snbmembranous,  beneath  pubescent,  green  on  both  sides.  Dry 
bark  of  a  deep  reddish-brown  colour,  the  cellular  coat  persistent.  Peru.  The  bark  of  this 
variety  is  of  a  red  colour. 

13.  C.  glandulifera,  Ruiz  and  Pavon. — Leaves  ovate-lanceolate,  acute  at  both 
ends,  above  smoothish,  beneath  glandular-hairy,  and  fitted  in  the  axils  of  the  veins. 
Twth  of  the  calyx  short,  triangular,  subacuminate  (Weddell). — Peru,  in  10°  South 
latitude,  especially  about  Panatahuas,  Chicoplaya,  Monzon,  and  Cuchero.  Its  bark, 
called  Cascarilla  neyrilla  [blackish  bark],  forms,  according  to  Peoppig,  one  of  the 

lluanuco  barks. 

11.  0.  Hirsuta,  Ruiz  and  Pavon. — Leaves  elliptical   ovate,  obtuse,  usually 

itu  at  the  base,  coriaceous,  above  veiny,  ultimately  smooth,  beneath  with 

veins.     Teeth  of  the  calyx  lanceolate  acuminate.     Tube  of  the  corolla 

cent  within  at  the  base  of  the  filaments.     Wing  of  the  seeds  broad,  tooth- 

etted  (Weddell).— Peru;  about  Pillao,  Acomao,  and  Panatahuas,  at  10°    South 

latitude.     Its  bark  is  called  Cascarilla  dehjada  or  delyadilla  [slender  bark]  by  the 

Peruvians.     It  may,  perhaps,  be  the  bark  known  in  English  commerce  as  wiry 

'jark.  . 

remaining  seven  species  of  Cinchona  are  not  known  to  yield  any  of  the  Cinchona  barks 

utoMKLiAJfA,  Weddell.— Bolivia.— Its  bark   approximates  in  character   to  that  of  C. 

spibifolia,  Weddell.— Bolivia.— A  small  tree. 
Hcmboldtiana,  Lambert,  III.  7 ;  C.  villosa,  Lindl.  Fl.  Med.— Peru. 
Carabatknsis,  Weddell.— Peru.— Its  bark  is  very  thin,  and  has  not  been  collected 
mercial  purposes. 

C.  .MiT.sn,  Lambert,  III.  9;   C.  glandulifera,  Lindl.  Fl.  Med.— Loxa. 
two  varieties  of   this: — 
a.  murophylla  .   C.  microphyQa,  Mutis ;    C.  quercifolia,   Pavon,  in  Lamb.  III.  p.   9.— This 

p'vdH"1.?,'  g.1l'?Ta:  foot  '"  ""'  wil<1  duck '  fata  de  gallinazo.  foot  of  the  black  vulture  (Vultur  Aura) 
•ijs  that  the  latter  name  arises  from  the  blackish  and  radiated  appearance  caused  by  some  species 
"'aphis,  which  generally  grows  upon  the  bark.  v" 
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variety  is  commonly  called  Cascarilla  con  hojas  de  roble  [oak-leaved  cinchona];  and 
under  this  name  there  is  a  bark  in  Pavon's  collection  in  the  British  Museum      It  js  [n 
quills,  with  a  whitish  epidermis,  and  approximates  in  appearance  to  either  C.  lanci- 
folia  or  lucum^folia  bark. 
$.  erispa  ■  C.  qvercifoHa  var.  critpa,  Pavon,  in  Lamb.  III.  p.  9. 

20.  C.  discolor,  Klotzsch. — Peru. — Cascarilla  hoju  de  Oliva  [olive-leaved  cinchona]. 

21.  C.  pelalba,  Pavon. — Peru? 

Bark-peeling. — The  method  of  peeling  and  preparing  the  cinchona  barks  for 
the  market  has  been  noticed  by  Gray,1  by  Stevenson,3  by  lluiz,  by  Poppig,  and 
more  recently  by  Weddell. 

The  name  of  cascarilleros  [bark-peelers],  Mr.  Weddell  states,  is  given  not  only  to  the  men  who 
cut  the  cinchonas  in  the  woods,  but  also  to  those  who  are  specially  engaged  in  this  commorce. 
They  gather  the  bark  at  all  seasons,  except  the  rainy  season,  which  in  duration  corresponds 
with  our  winter;  and  even  during  this  period  the  collection  of  the  bark  is  only  suspended  on 
account  of  the  physical  obstacles  to  its  continuance. 

The  cutters  are  not  generally  engaged  on  their  own  account,  but  are  mostly  in  the  service  of 
some  merchant  or  small  company;  and  are  accompanied  into  the  forests  by  a  confidential  person 
called  the  mayordomo  or  major  domo,  whose  duty  it  is  to  receive  and  examine  the  barks  brought 
to  him  by  the  different  parties  in  the  forest,  and  to  superintend  the  distribution  of  provi- 

The  first  thing  done  by  those  who  engage  in  this  kind  of  speculation  in  a  region  previously 
unexplored,  is  to  have  it  examined  by  experienced  cascarilleros,  who  are  called  diestros  or  prac- 
ticos  [skilled  or  experienced  persons].  The  duty  of  these  is  to  penetrate  the  forests  in  different 
directions,  and  to  ascertain  to  what  points  they  may  be  profitably  explored.  If  their  report  be 
favourable,  a  road  is  immediately  commenced  up  to  the  point  which  is  to  form  the  centre  of  the 
operations;  and  from  this  time  all  those  parts  of  the  forests  adjacent  to  the  road  become  pro- 
visionally the  property  of  those  who  have  formed  it,  and  no  other  cascarilleros  can  work  there. 

On  the  arrival  of  the  major  domo  with  his  cutters  in  the  neighbourhood  of  the  part  to  be  ex- 
plored, he  chooses  a  favourable  site  for  his  encampment,  as  near  as  possible  to  a  spring  or  river. 
He  constructs  a  but  to  shelter  the  provisions  and  the  produce  of  the  cuttings;  and  if  he  antici- 
pates having  to  remain  for  some  time  in  the  same  locality,  he  commences  the  cultivation  of 
maize  and  a  few  vegetables.  Experience,  indeed,  has  shown  that  an  abundant  supply  of  pro- 
visions is  one  of  the  most  important  conditions  of  success.  The  cascarilleros,  during  this  time, 
are  distributed  through  the  forest,  one  by  one,  or  in  small  parties,  each  carrying,  under  his  pon- 
cho or  cloak,  and  suspended  at  his  back,  provisions  for  several  days,  and  the  coverings  which 
constitute  his  bed. 

The  cinchonas  rarely  constitute  an  entire  forest,  but  form  more  or  less  compact  groups,  called 
mamhas,  distributed  in  different  parts  of  it.     In   some   cases,  and   most  frequently,  they  grow 
separately      However  this  may  be,  it  is  in  discovering  them  that  the  skill  of  the  cascarillero  is 
principally  exerted.     If  the  position  be  favourable,  the  tops  of  the  trees  first  attract  his  notice; 
a  slight  movement  peculiar  to  the  leaves  of  certain  species,  a  particular  colour  of  the  foliage, 
the  aspect  produced  by  a  great  mass  of  inflorescence,  enable  him  to  distinguish  the  cinchonas 
from  a  great  distance.     Under  other  circumstances  he  confines  his  inspection  to  the  trunks,  of 
which  the  external  layer  of  the  bark,  or  enves,  as  it  is  called,  presents  remarkable  chai 
Very  frequently,  the  dry  leaves  which  he  finds  on  the  ground  are  sufficient  to  indicate  to  him 
the  vicinity  of  the  object  of  his  search;  and   if  these  indications  have  been  brought  ' 
the  wind,  he  knows  in  what  direction  to  look.     An   Indian,  under  these  circumstanr. 
interesting  object  for  observation.     Passing  in  and  out  through  the  narrow  pathways  of  thi 
glancing  through  the  foliage,  and  appearing  to  sniff  the  earth,  he  seems  to  walk  like  an  animal 
pursuing  its  prey,  and  darts  forth  when  he  thinks  he  has  discovered  the  object  of  his 
nor  stops  until  he  has  arrived  at  the  foot  of  the  trunk  which  he  has  descried  from  thedistan 
It  is  not  always,  however,  that  the  exertions  of  the  cascarillero  are  productive  of  such  favo 
able  results.     Too  often  he  returns  to  the  camp  empty  handed, and  without  provisions 
unfreqnently,  when  he  has  discovered  on  the  side  of  a  mountain,  indications  of  the  tree,  I 
finds  himself  separated  from  it  by  a  torrent  or  ravine.     Entire  days  may  then  pass  before  I 
can  attain  the  object  which,  during  this  period,  he  allows  not  to  escape  from  his  sight. 

In  order  to  strip  the  tree  of  its  bark  it  is  felled  with  a  hatchet,  being  cut  a  little  above  ! 
root,  and  the  bark  previously  removed  from  this  part,  so  that  nothing  may  be  lost;  and  as  at 
base  the  bark  is  thickest,  and,  therefore,  most  profitable,  it  is  customary  to  remove  the  r 
from  around  the  trunk,  so  that  the  barking  may  be  more  complete.  The  tree  seldom 
mmediately  when  cut  through,  being  sustained  either  by  climbing  plants  or  by  the  a djac 
trees;  these  are  fresh  obstacles  to  be  overcome  by  the  cascarillero.  I  remember,  says  Mr.  Wed 
dell,  having  once  cut  the  trunk  of  a  large  cinchona  in  the  hope  of  bringing  its  flowers  within 

1  From  the  papers  of  Mr.  Arrot;  Phil.  Trans.  1737— 8.  vol.  xl.  pp.  81— 6 

3  Narrative  of  Twenty  Years'  Residence  in  Soutfi  America,  vol.  ii.  p.  66,  lo25- 
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reach,  and,  after  having  felled  three  adjacent  trees,  had  the  mortification  to  find  it  yet  standing, 
•  Id  up  by  the  interlacing  creepers. 

When  at  length  the  tree  is  down,  and  the  useless  branches  have  been  cut  off,  the  periderm 
is  removed  by  striking  it  with  either  a  little  wooden  mallet,  or  the  back  of  the  hatchet;  and  the 
inner  hark,  being  thus  exposed,  is  often  farther  cleaned  by  means  of  a  brush.  The  bark  is 
then  divided  by  uniform  incisions  circumscribing  the  pieces  which  are  to  be  removed,  and  these 
are  separated  from  the  trunk  with  a  common  knife  or  some  other  instrument,  the  point  of  which 
is  carried  as  close  as  possible  to  the  surface  of  the  wood  on  introducing  it  into  the  incisions 
previously  made ;  and  if  the  position  of  the  trunk  prevents  the  operator  from  removing  the 
whole  of  the  bark  by  the  first  operation,  it  is  subsequently  divided  so  as  to  admit  of  its  being 
turned.  The  dimensions  and  regularity  of  the  pieces  necessarily  depend  more  or  less  on  cir- 
eornstancea ;  in  general,  however,  for  the  convenience  of  transport  and  facility  of  preparation, 
they  endeavour  to  make  them  from  fifteen  to  eighteen  inches  long,  and  four  or  five  inches  wide. 
The  bark  of  the  branches  is  separated  in  the  same  way  as  that  of  the  trunk,  excepting  that  it 
is  not  deprived  of  its  exterior  coating  or  periderm. 

IV  details  in  the  process  of  drying  also  vary  slightly  in  the  two  cases;  the  thinnest  pieces 
of  bark  from  the  branches  or  small  trunks,  intended  to  make  the  quilled  bark  or  canuto, are  sim- 
ply exposed  to  the  sun's  rays,  and  they  take  of  themselves  the  desired  form,  which  is  that  of  a 
hollow  cylinder;  but  the  bark  taken  from  large  trunks,  which  is  to  constitute  the  flat  cinchona,  or, 
-  called,  labia  or  plamha,  must  necessarily  undergo  a  certain  degree  of  pressure  during 
the  process  of  desiccation,  without  which  it  would  become  misshapen,  or  take  a  cylindrical 
form. as  in  the  preceding  case.  To  effect  this,  after  first  exposing  the  pieces  of  bark  to  the  sun, 
tlicy  are  placed  one  on  the  other  in  crossed  squares,  in  a  similar  manner  to  that  practised  in 
timber-yards  in  the  arrangement  of  the  planks  of  wood  ;  and  on  the  top  of  this  pile  a  heavy 
weight  is  placed.  This  process  is  repeated  for  several  days  until  the  bark  is  completely 
dried. 

In  many  places  the  bark  is  not  pressed  at  all,  or  but  imperfectly  so,  and  it  is  then  generally 

Fig.  326. 


The  Valley  of  San  Juan  del  Oro. 

Bark-peeling  in  the  Forest*  of  Carabaya  in  Peru. 

a  rillero*  or  barkers  is  represented  as  cringed  in  barking  a  felled  stem ;  two  others  are  occupied 
of  thl  m   ,'  >     ,     "' I  l'',in''"'al)S  tn  flatten  aud  dry  >t ;  while  a  fourth  is  seen  in  the  distance  carrying  a  load 
lUL  ur'w  bulk  on  his  back  to  the  camp.) 
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out  of  form  or  slightly  curled.  The  periderm  is  often  but  partially  removed,  or  simply 
scraped.  Finally,  whether  it  be  accidental,  or  whether  it  be  done  with  the  view  of  augment- 
ing  the  weight,  there  frequently  remains  a  certain  quantity  of  moisture  in  the  bark  which 
greatly  deteriorates  it.  The  labour  of  the  cascarillero  is  by  no  means  ended,  even  when  he  has 
finished  the  preparation  of  the  bark;  he  has  yet  to  carry  his  spoil  to  the  camp,  and,  with  a 
heavy  load  on  his  shoulders,  to  retrace  his  steps  along  those  parts  which,  while  unburdened 
he  traversed  with  difficulty.  The  labour  involved  in  this  part  of  the  operations  can  hardly  be 
conceived.  Mr.  Weddell  has  seen  more  than  one  district  where  the  bark  had  to  he  carried  for 
fifteen  or  twenty  days'  journey  to  get  it  out  of  the  wood  from  which  it  was  obtained. 

The  packing  of  the  bark  is  effected  by  the  major  domo.     As  the  cutters  bring  him  the  bark 
he  submits  it  to  a  slight  examination,  and  rejects  that  which  is  bad.     It   is   then,  if  n 
exposed  to  a  fresh  process  of  desiccation,  and  formed  into  bundles  of  nearly  equal  • 
which  are  sewn  up  in  coarse  canvas  kept   for  that  purpose.     In  this  condition  the  bundle!  are 
conveyed  on  the  backs  of  men,  donkeys,  or  mules,  to  the  depots  in  the  towns,  where  tin 
rally  receive   an  exterior  envelop,  consisting  of  a  fresh  hide,  which  as  it  dries  makes  a  bard 
and  compact  package.     In  this  form  the  packages  are  known  by  the  name  of  serons,  and  it  is 
thus  that  they  arrive  in  Europe.     The  usual  weight  of  a  seron  is  from  70  to  So  kilogramme! 
(=150  to  176  lbs.  avoirdupois)  ;  but  it  is  sometimes  much  less  than  this. 

Description,  a.  General  Description. — Before  describing  the  various  kinds 
of  cinchona  barks  met  with  in  commerce,  it  will  be  necessary  to  offer  a  few  remarks 
on  their  general  characters.  These  maybe  noticed  under  the  following  heads: 
cryptogamia,  structure,  fracture,  markings,  quilling,  colour,  taste,  and  odour. 

1.  Cryptogamia  found  on  Cinchona  Barks. — These,  especially  the  Lichens,  have  been 
elaborately  examined  by  Fee1  and  by  Zenker." 

a.  Musci,  or  Mosses. — We  frequently  find  mosses  on  Cinchona  barks;  but  as  they  are  never 
met  with  in  fructification,  it  is  almost  impossible  to  determine  the  genus  to  which  tiiey  belong. 
They  are  probably  species  of  Hypnum. 

@.  Lichenes. — These  are  found  in  great  abundance,  especially  on  Loxa  or  Crown  bark.  For- 
merly their  presence  was  considered  to  be  a  mark  of  goodness  of  barks,  which  were  valued 
in  proportion  to  the  number  of  lichens  growing  on  them. 

We  may  conveniently  arrange  them,  according  to  Zenker,  in  four  sections:  Sect  1.  Conio- 
lichenes,  or  the  powdery  lichens  (Lichenes  pulveracei) . — In  this  section,  we  have  Lepra  flava. 
Sect.  2.  Cryolichenes,  or  the  crustaceous  lichens  (Lichenes  crustacei). — These  frequently 
very  beautiful  forms,  and  so  colour  the  surface  of  the  epidermis  that  they  appear  to  constitute 
a  part  of  this  coat.  In  that  kind  of  pale  bark  usually  called  gray,  or  silver,  the  surface  of  tlie 
epidermis  has  a  white  cretaceous  appearance,  from  the  presence  of  various  species  of  Arthonia 
and  Pyrenula.  Sect.  3.  Phyllolichenes,  or  the  foliaceous  lichens  (Lichenes  foliacei). — Tli 
found  most  abundantly  on  the  Crown  or  Loxa  bark.  The  most  common  species  belong  to  the 
genera  Parmelia,  Sticta,  and  Collerna.  The  P.  coronata  is  a  beautiful  species,  and  one  fre- 
quently met  with.  So  also  the  Sticta  aurata,  remarkable  for  its  yellow  colour.  Sect.  4.  Dendro- 
lichenes,  or  the  filamentous  lichens  (Lichenes  fruticosi). — The  Usneas  are  good  examples  of  this 
section;  they  are  found  in  abundance  on  the  Crown  bark.  Two  species  are  met  with— U. 
florida  and  U.  barbata;  a  variety  of  the  latter  is  curiously  articulated. 

y.  Hepaticce. — Jungermannias  are  found  on  Cinchona  barks,  but  in  too  broken  a  condition 
to  determine  their  species.  Fee,  however,  examined  Humboldt's  Herbarium,  and  found 
four. 

J.  Fungi. — As  Fungi  usually  grow  on  weakly  or  dead  trees,  their  presence  on  Cinchona  bark 
is  a  bad  characteristic.  Very  few,  however,  are  met  with.  That  most  commonly  met  with 
(especially  on  quilled  Calisaya  bark)  is  Hypochnus  rubrocinclus,  a  red  fungus. 

2.  Structure. — The  bark  of  young  Cinchona  stems  consists  of  four  parts:  1st,  the  epider- 
mis or  outer  coat,  composed  of  a  row  of  oblong,  brownish  cells,  flattened  in  the  direction  from 
without  inwards,  and  often  partially  destroyed  or  blended  with  the  thallus  of  lichens.  2dly, 
the  epiphlcnim,  also  called  phleum,  periderm,  or  suberous  coat,  composed  of  layers  of  oblong  tabular 
cells,  which  in  some  barks  (as  those  of  C.  pubescens  and  amygdalifolia)  constitutes  a  layer  of 
true  cork,  but  in  others  consists  of  a  modified  cork,  which  is  distinguished  by  the  name  of  the 
resinous  circle.  3dly,  the  mesophlceum,  placed  immediately  within  the  suberous  coat,  and  some- 
times termed  the  cellular  or  herbaceous  enifelop  or  green  layer.  It  is  composed  of  regular celU 
which  are  flattened  in  the  direction  from  without  inwards,  and  contain  resinous  matters  whic 
readily  dissolve  in  alcohol.  This  coat  is  separated  from  the  liber  by  one  or  two  rows  of  lacuM 
analogous  to  laticiferotu  vessels,  from  which,  in  the  fresh  bark,  a  gummy-resinous,  ai 
rather  than  hitter,  fluid  escapes.  4th ly,  the  internal  tunic  called  the  eadophlazum  or  liber,  and 
composed  of  pentagonal  cells  filled  with  resinous  matters,and  of  woody  tissue  (pleurenchyma), 
forming  the  cortical  fibres. 

During  the  growth  and  augmented  diameter  of  the  ligneous  action  of  the  stem,  the  u 
portion  of  the  bark  continues  to  live  and  grow  also,  but  the  outer  portion  dies,  and  either  remains 

1  Essai  sur  les  Cryptog.  1824.  '  Goebel  and  Kunze.  Pharm.  Waarenk.  S.  109 
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attached  to  tlie  inner  living  portion,  forming  what 
«  called  coaled  bark  (cinchona  cum  cortice  exteriore 
ren),  or  exfolintes  and  falls  off.  This  dead 
termed  hy  Weddell1  the  periderm — while 
the  living  part  he  calls  the  derm.  Thus,  he  ap- 
plies the  term  periderm  to  what  the  druggists 
commonly  call  the  coat  of  the  bark;  and  the  word 
derm  to  what  is  usually  termed  uncoated  bar/:,  or 
bark  deprived  of  its  coats  (cinchona  nuda  of  Bergen ). 

3.  Fhactuhk. — The  character  of  the  trans- 
verse fracture  furnishes  an  important  criterion  of 
the  quality  of  bark,  and  has  long  been  in  use 
among  dealers.  It  depends  mainly  on  the  ana- 
tomical elements  of  the  bark,  but  partly  also  on 
the  contents  of  the  cells.  Thus,  cellular  tissue 
hreaks  with  a  short  and  smooth  fracture,  and 
when  the  cells  abound  in  resin,  the  fracture  be- 
hecomes  glistening  and  resinous.  Woody  tissue, 
on  the  oilier  hand,  breaks  with  a  fibrous  fracture. 
In  a  general  way,  therefore,  it  may  be  stated  that 
there  are  hut  two  kinds  of  fracture — 1st,  the  short 
and  smooth;  and  2dly.  the  fibrous.  But  of  the 
tibrous  fracture  there  are  three  varieties,  viz.  the 
iliort fibrous,  the  stringy,  and  the  ligneous  or  woody. 
These  are  respectively  shown  in  the  bark  of  C. 
scrobiculatn,  and  pubescens.  (See  Figs. 
328  to  330  inclusive.) 

The  cause  of  these  peculiarities  is  to  be  found 
in  the  anatomical  structure  of  the  bark  as  displayed 
by  the  microscope.     In  the  Calisaya  bark,  the  lig- 


Fig.  327. 


Transverse  section  of  the  very  young  bark  of 
Cinchona  ovata,  showing  the  disposition  of 
the  layers  before  their  modification  by  the 
progress  of  vegetation. 

eji,  Remains  of  theepidermis. 

s',  Suberous  coat  or  resinous  circle. 

ec,  Cellular  envelop. 

la,  Lacunae  :  these,  as  well   as   the  cells  of  the 
cellular  envelop,  are  filled  with  resinous  mat- 
ters, which  require  to  be  removed,  in  order   to 
render  the  cell-walls  obv  ous. 
I,  Liber. 

fl',  Cortical  fibres. 


Fig.  328. 


Fig.  329. 


Fig.  330. 


C.  Calisaya  entirely 
periderm. 

ricture  of  liber. 


r.ark  of  C.  scrobiculata. 
Str'ngy  fracture  of  liber. 


Bark  of  C.  pubescens  coated 
externally  by  its  periderm. 
Smooth  or  suberous  fracture  of  the 
external    or  purely  cellular  por- 
tion of  the  bark 
Ligneous   fracture  of  the  internal 
portion  or  liber. 


[  shall,  therefore,  adopt  them.     But  they  are  by  no  means  devoid 

while  the  word  periderm  is  used  hy  Mohl,  in  a  precise  anatomical  sense,  to  indicate  the 

;."•■<■  »t  Hi.-  hark,  Weddell  use,  j,  more  loosely  to  signify  merely  the  dead  part  of  the 

"  I;;,";"""  " e  tlss,ue-   Thlls-  i»  it.  simple.!  form,  Weddelf's  periderm  is  the  £iphtoSm 

...  c  mt    '.„!!'?'  n""1     *  8t"le  "  l""1S'StS  °f  t,,e,ext""li«t<"<1  mesophlceum  chiefly   with  the 
BOTTOM  coatj  and,  lastly,  in  some  cases  U  contains  also  a  portion  of  the  liber. 
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neous  fibres  are  short,  fusiform,  equal,  loosely  attached  to  each  other  l,v  their  oblique  end,        . 
surrounded,  fot  the  most  part  individually,  by  a  cellular  tissue  filled  with   resin     In  tbeifS' 
culata  bark  the  ligneous  fibres  are  nearly  twice  as  long,  more   numerous,  and  adherent 
more  tapering  extremities.     Lastly,  in  x.he  pubescem  bark,  we  find  that  the   ligneoui  fibres  ar. 


Fig.  331. 

Longitudinal  section  of 
C.  Calisaya. 

/r 


Fig.  332. 

Longitudinal  section  of 
C.  scrobiculata. 


Fig.  333. 

Longitudinal  section  of 
C.  pubescens. 


Microscopic  structure  of  the  liber  of  C.  Calisaya,  scrobiculata,  and  pubescent, 
fl',  L:gneous  fibres.  ec,  Cellular  {issue  of  the  hbcr.  rm',  Medullary  rays. 


three  or  four  times  as  large  as  those  of  the  preceding  barks,  and  are  united  together  in  bundles : 
moreover,  the  internal  face  of  the  bark  is  formed  in  great  part  of  cellular  tissue.  (See  Figs.  331 
to  330  inclusive.) 

As  Calisaya  bark  yields  a  larger  proportion  of  quinine  than  any  other  bark,  and  breaks  with 
a  short-fibrous  fracture,  Weddell  lays  down  a  general  rule,  that  the  more  the  transverse  fracture 
of  a  cinchona  bark  approaches  to  the  short-fibrous  form,  the  greater  the  amount  of  quinine 
which  we  may  presume  it  to  contain.  On  the  other  hand,  the  more  the  fracture  approximates 
to  the  short  or  snberous  form,  the  greater  the  amount  of  cinchonine.  But  these  rules  probably 
only  apply  to  Bolivian  barks. 

4.  Seat  of  the  Active  Principles. — I  have  repeatedly  submitted  sections  of  cinchona 
barks  to  microscopic  examination,  with  the  view  of  determining  the  seat  and  appearance  of 
the  alkaloids  in  their  native  tissues. 

The  liber  of  many  barks  presents,  even  to  the  naked  eye,  a  speckled  appearance,  owing  to 
the  presence  of  minute  white  spots.  When  we  examine  these  spots  by  a  low  magnifying 
power,  they  are  seen  to  be  cells  filled  with  a  white  solid  substance.  If  we  use  the  compound 
microscope,  with  an  object-glass  of  two  inches  focal  length,  the  inner  surface  of  the  liber  pre- 
sents an  amygdaloid  appearance,  owing  to  the  presence  of  ovoid  cells  filled  with  a  while  sub- 
stance, and  imbedded  in  the  yellowish-brown  tissue  of  the  bark.  Sometimes  these  cells  are 
rectangular.  Longitudinal  and  transverse  sections  of  the  bark  show  that  these  whitr' 
are  confined  to  the  liber,  and  chiefly  to  its  inner  portion.  In  one  specimen,  I  discovered  a  thin 
layer  of  the  white  matter  between  the  liber  and  the  mesophlceum.  These  white  m 
have  met  with  more  abundantly  in  the  cinchonine  barks.  When  the  white  substance  is  sub- 
mined  to  high  magnifying  power  it  appears  like  a  crumbling  mass,  without  presenting  anydi*- 
tinct  crystalline  form.  It  is  readily  soluble  in  diluted  hydrochloric  acid,  and  the  solution  is  not 
precipiiated  by  oxalate  of  ammonia.  It  dissolves  also  in  diluted  sulphuric  acid;  and  lb 
tion  by  evaporation  crystallizes.  In  alcohol,  ether,  and  solution  of  caustic  potash,  it  is  only 
slightly  soluble.  It  is  probable,  I  think,  that  this  white  matter  consists  chiefly  of  some  com- 
pound of  the  alkaloids  of  the  bark. 

5.  Markings  — Furrows  (sulci)  are  the  result  of  the  organizations  of  the  stem,  and  are  often 
nothing  but  scars  (cicatrices)  left  by  the  fall  of  leaves  and  stipules — as  the  circular  impression*, 
or  annular  furrows  (sv/W  nnnulati)  or  rings,  observed  on  crown  or  Calisaya  barks.   Rents  or  crac 


Cinchona  : — Special  Description.  643 

Fie.  334.  Fig.  335.  Fig.  336. 
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C.  Calsaya.  C.  scrobiculata.  C  pubescens. 

Microscopic  ttructure  of  transverse  sections  of  the  barks  of  C.  Calisaya,  scrobiculata,  and 

pubesnens. 

ft.  Cellular  tissue  of  the  liber.  I       I,  The  liber. 

nlar  envelop.  pd,  A  portion  of  the  periderm  attached  to  the  liber. 


ft,  Fibres  of  the  liber  (t.  e.  cortical  fibres). 


s,  Suberous  coat. 


{srissura  vel  rimte)  are  produced  either  by  the  distension  of  the  bark  during  the  growth  of  the 
stem,  or  by  the  drying  of  the  bark  after  its  removal  from  the  stem  ;  transverse  rents  or  fissures  from 
tlie  latter  cause  are  best  seen  in  a  false  cinchona  bark  (quinquina  nova  of  the  French  writers). 
Wrinkles  {rugce)  are  usually  the  result  of  desiccation;  they  give  the  bark  a  shrivelled  appear- 
ance. Warts,  or  tubercles  (verrucce  veltuberculi),  are  observed  on  some  barks, especially  on  red 
bark. 

6.  Taste. — A  bitter  taste  is  essential  to  all   good  cinchona  barks,  and  is  usually  assumed  to 

indicate  the  presence  of  an  alkaloid.     Experienced  dealers,  however,  have  remarked  that  those 

barks  whose  alkaloid  iscinchonine  (as  C.  pubescens)  more  rapidly  communicate  a  bitter  taste, 

when  chewed,  than  those  whose  base  is  quinine.     Moreover,  the  cinchonine  barks  have  a  more 

able  taste,  and  one  allied  to  that  of  sulphate  of  magnesia.     An  astringent  or  styptic  taste 

es  the  presence  of  tannic  acid;  an  aromatic  taste,  volatile  oil  or  resin. 

1  and  S.  Colour  and  Odour. — Little  need  be  said  of  these  characters.  The  same  kind  of 
bark  often  varies  in  its  colour,  while  several  kinds  may  have  the  same  tint.  Moisture  usually 
deepens  the  colour. 

0-  Special  Description. — In  describing  the  various  kinds  of  cinchona  barks, 
8ome  classification  or  arrangement  of  them  is  desirable. 

in  commerce,  the  distinction   usually  followed  is  a   geographical  one;  a  bark  being  termed 

Peruvian,  or  New  Granadian,  according  to  the  country  of  its  growth.     This  arrange- 

folves,  for  the  most   part,  a  botanical  one;  because  the  barks  of  the  several  countries 

rred  to  differ  from  each  other  essentially,  on  account  of  being  the  produce  of  different 

i  cinchona.     But  such  an  arrangement  is  objectionable,  on  the  ground  that  kirks  do  not 

at*y  with  them  any  characters  by  which  their  geographical  or  botanical  origin  can  be  deter- 

An  arrangement  founded  on   the  physical  (including  microscopical)  or  chemical  characters  of 

uld,  if  practicable,  be  more  useful.     But,  at  present,  the  difficulties  which  stand  in  the 

*>7 Of  inch  arrangements  are   insuperable.     In  the   last  edition  of  this  work,  I   arranged  the 
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barks  according  to  their  colour — a  proceeding  which  I  have  subsequently  ascertained  to  be  o!>- 
jectionable.     The  same  species  of  bark  (e.  g.  the  bark  of  C.  lanci/olia)  which,  in  ih. 
state,  has  a  brown  epidermis,  is  found,  at  a  more  advanced  stage  of  its  growth,  to  be  whitish 
externally,  owing  to  the  exfoliation  of  its  periderm,  and  the  exposure  of  its  white,  mi 
suberous  coat.     Moreover,  the  yellow  or  red  colour  of  the   liber,  on  which  is  founded  ll 
tinction  of  yellow  and  red  barks,  cannot  be  relied  on  for  characterizing  any  particolai 
bark;  since  the  same  species  of  bark  may,  under  some  circumstances,  be  red — under  others 
yellow.     Of  this  we  have  a  good  example  in  lancifolia  baric. 

In  a  commercial  point  of  view,  the  value  of  a  cinchona  bark  depends  on  the  quantity  of 
quinine  which  it  is  capable  of  yielding;  and  an  arrangement  of  barks  founded  on  tln>  nature  of 
the  alkaloid  which  they  respectively  contained  would  be  the  most  useful  both  for  comn 
and  medicinal  purposes.  But  though,  in  a  general  way,  a  bark  is  termed  a  yuim'ii 
nidine-bark,  a  cinchonine-bark,  or  an  aricine-bark,  yet  cinchona  barks  cannot  be  correctly  thus 
classified,  because  most  cinchona  barks  contain  two  or  three  of  these  alkaloids,  and  differ  from 
each  other  essentially  in  the  relative  proportion  of  these  bases  which  they  ;tre  capable  of  yield- 
ing.    Their  chemical  distinction,  therefore,  is  rather  one  of  degree  than  of  absolute  difii 

In  the  absence  of  any  scientific  arrangement,  I  shall  notice  the  harks  in  gi 
phical  order;  commencing  with  the  more  valuable  barks  of  the  southern  cinchona 
district  (Bolivia),  and,  proceeding  northerly,  finishing  with  the  less  valuable  Larks 
of  the  most  northern  cinchona  district  (New  Granada). 

Bolivia 1  Calisaya  (yellow)  bark.       v>0„nAnT  5   7  Loxa  (crown  and  pa/e)U>iirk 

f'2  Carabaya  "  ^cuaaor ^   8  Guayaqui,  {ndaDli  paU)   „ 

3  disco  "  I    9  Pitaya  (condaminea)        " 

Peru {4  Huanuco  (gray)        «  „        0rnn.,i„  J  10  Bogota  or  Caqueta  (Innee-  " 

5  Huamalies  (ruity)  "  New  ljraniltla  •        i  n  Carthngena  [/eared.)" 

(6Jaen(asA)  "  [12  Maracuibo  n 


I.  CINCHONA  CALISAYA1  SEU  REGIA.— ROYAL  OR  GENUINE 
YELLOW  BARK. 

Cinchona  flava  (rcgia),  L. — Cinchona  flava,  E.  D. 

Synonymes. — Quinquina  Calisaya  ou  Jaune  royal,  Guibourt.  China  regia  ,■  Konigs-China, 
Bergen.     China  regia;  Cortex  China  regius.  s.flavus,  s.  luleus ;  China  Calisaya,  Goebel. 

HisTony. — Dr.  Relph2  says,  that  in  a  letter  from  a  Spanish  merchant  at  Cadiz,  dated  Sep- 
tember 17S9,  it  is  observed  that  the  yellow  bark  bad  only  been  lately  known  there.  "The  first 
parcel  which  arrived  here  was  tried  at  Madrid,  and  was  immediately  bought  by  the  Kmg'j 
order  for  his  own  use.:'  In  1790,  Murray3  first  saw  it  at  Frankfort  on  the  Maine.  He  after- 
wards received  it  under  the  name  of  cortex  china  flams  ;  and  to  prevent  confusion  he  proposed 
to  term  it  royal  yellow  bark  {cortex  china  regius  fluvus).  Dr.  Relph  says  it  was  unknown  in 
England  till  1793  ;  but  this  must  be  an  error,  for  Murray,  who  died  in  1791,  had  received  il 
from  London. 

Botany. — This  bark  is  the  produce  of  Cinchona  Calisaya,  Weddell  (see  Fig,  325,  p.  638).— 
In  the  Pharmacopccia  Londinensis  of  1830,  and  in  some  other  works,  it  was  ascribed  \i>C.coriii- 
folia.  The  error  arose  from  the  circumstance  of  the  bark  of  the  latter,  as  well  as  of  the  for- 
mer species  bearing  the  name  of  "yellow  bark."  I  drew  attention  to  the  error  in  the  former 
editions  of  the  Elements  of  Materia  Medic  a ;  but,  as  it  has  been  rectified  in  the  Pharmacopeia 
Londinensis  for  1851,  it  need  not  be  farther  dilated  on. 

Commerce. — In  Bolivia,  there  has  been  established  a  monopoly4  in  the  trade  of  this  bark,  in 
virtue  of  which  it  can  be  exported  only  by  a  National  Company  at  La  Paz  ;  and  hence  the  bark 
sold  by  this  Company  is  usually  known  in  trade  as  Monopoly  bark.  From  time  to  time  it  ha* 
been  found  necessary  to  issue  decrees5  prohibiting,  for  a  limited  period,  the  cutting  of  the  bark. 
in  order  to  protect  the  bark-forests  (whose  existence  has  been  endangered  byexci 
and  also  to  keep  up  the  price  of  the  bark.     The  effect  of  this  monopoly  has  been  to  force  the 


1  Weddell  says  that  the  etymology  of  the  word  "  Calisaya"  is  very  obscure.     "  M.  Humboldt,''  [M 
Lambert's  Illintr.  p.  53.]  he  adds,  '•  believes  that  it  is  derived  from  the  name  of  the  province  which  pro- 
duces it;  but  well-informed  people  of  the  country  have  assured  ine  that  it  never  existed  in  the  pn 
this  name.     In  the  department  of  La  Paz,  moreover,  where  it  is  found  most  abundantly,  it  more  frequently 
bears  the  name  of  Colisaya  or  of  Calisaya ;  and  I  am  inclined  to  think  that  these  names  have  been  given  to 
it  on  account  of  the  red  colour  which  the  external  face  of  its  denuded  bark  often  assumes  on  drying,  or 
which  its  leaves  sometimes  have.     For  Colli  signifies  '  red'  in  the  Qutchua  language;  and  »ayi.  tnken 
figuratively,  means  '  sort'  or  '  form.'  "     I  prefer  Humboldt's  derivation,  and  do  not  see  any  fore* 
dell's  objection  to  it— for  other  drugs  (e.  g.  Balsam  of  Peru,  which  is  not  the  produce  of  Peru,  bul 
sonate)  have  been  named  after  places  which  were  supposed,  though  erroneously,  to  yield  them, 
says  that  •'Colla"  signifies  remedy,  and  "  Salla"  rocky  ground . 

1  Inq.  into  the  Med.  Effic.  of  Yelloio  Bark,  1794.  3  Apparatus  Medicaminum,  vi.  1Tb 

4  See  Pharmaceutical  Journal,  vol.  xi.  p.  215,  1851 

5  See  the  2d  ed.  of  these  Elements  (p.  1376)  for  a  copy  of  the  decree  issued  in  1837:  and  the  Pharm.  Jour* 
(vol.  xi.  p.  21S)  for  a  copy  of  the  decree  issued  in  1850. 
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Fig.  337. 


manufacturers  of  quinine  to  use  as  substitutes  the  inferior,  but  cheaper,  quinine-yielding  barks 
of  Carabaya,  Bolivia,  and  New  Grenada. 

aya  bark  is  usually  exported  from  Arica,  the  nearest  Peruvian  port  to  the  Bolivian  dis- 
trj  t  of  La  Paz. 

ViMETlBS  A.vn  Description. — Three  sorts  of  genuine  Caiisaya  bark  are  distinguished  in 
Bolivia ;  these  are  the  orange-coloured,  the  dark,  and  the  pale. 

1.  Orange  coloured  Calisaya  bark. — This  is  called   in  Bolivia  Colisaya  amarilla,  C.  dorada,  or 
C.anarunjiiila  (yellow,  golden, or  orange-coloured  Colisaya).     It  is  the  sort  most  frequently  met 
with  in  commerce. 
In  commerce,  two  kinds  are  distinguished  ;  the  quilted  and  the  flat. 

t.  Quilled  yellow  bark  (cinchona  flava  regia  tubulata  seu  convoluta). — The  quills  vary  in  length 
from  three  to  twenty  four  inches;  in  diameter,  from  two  lines  to  one  and  a  half  or  even  two 
inches;  in  thickness,  from  half  to  six  or  seven  lines.  Very  small  quills,  however  are  rare; 
those  usually  met  with  having  a  diameter  of  from  one  to  one  and  a  half  inches,  and  a  thick- 
ness of  from  three  to  six  lines.  Sometimes  they  are  doubly,  though  in  general  they  are  singly, 
quilled. 

Quilled  yellow  bark  is  usually  coated ;  but  occasionally  we  meet  with  quills  which  are  more 
or  less  uncoaled.     (Some  of  these  uncoated  quills  somewhat  resemble  coarse  cassia  lignea  (Cin- 
namonldce  Calisaya  quills)      Are  they  the  produce  of  C.  Calisayli,  var.  B  Josephiana?     They 
ajiree  in  appearance  with  the  latter;  and   Mr.  J.  E.  Howard  tells  me  that  he  suspected  this 
of  them  on  account  of  their  stypticity  (see  p.  649). 
The  periderm  or  coat  varies  in  its  thickness.1     It  is  more  or  less  rugous,  and  is  marked  with 
transverse  impressions  or  furrows  or  cracks,  which  often  form  complete  circles  or  rings  around 
lhequillf,and  whose  edges  are  thick,  raised,  and  everted.  When  the 
periderm  is  very  thick,  its  substance  acquires  a  corky  or  elastic 
and  the  annular  furrows  assume   the  appearance  of 
deep  incisions.     Between  these  rings  there  are  longitudinal  wrin- 
kles and  cracks.     These  furrows  and  cracks,  in  the  coarser  quills 
especially,  give  the   bark  a  very  rough  or  rugous  character,  by 
which  it  may  generally  be  readily  distinguished  from  the  large 
quills  of  Huanuco  or  gray  bark.     The  periderm  is  almost  insipid. 
ur  is  naturally  brown,  but  it  is  often  rendered  more  or  less 
silvery  or  gray  by  the  crustaceous  lichens  with  which  it  is  co- 
vered. 

The  derm  or  uncoated  portion  consists  chiefly  of  liber,  whose 
taste  is  very  bitter  and  but  slightly  astringent.  Its  transverse  frac- 
ture is  resinous  externally,  and  fibrous  internally.  Externally  it  is 
brown,  and  is  marked  with  impressions  corresponding  to  the  fur- 
rows or  cracks  of  the  periderm.  Internally  it  is  finely  fibrous, 
and  has  a  deep  cinnamon-brown  colour. 
Fine  large  coated  quills  are  sometimes  selected  for  filling  drug- 

ihow  bottles. 

B.  Flat  yellow  bark  (cinchona  regia  plana).     The  pieces  of  this 

from  eight  to  fifteen  or  eighteen  inches  long;   from  one  to 

three  inches  broad,  and  from  one  to  five  lines  thick.      They  are 

hut  little  curved  or  arched;  occasionally  the  inner  surface  is  slightly 

and   the  outer  one  concave  from  drying.     In  general,  the 

oated  (cinchona  regia  nuda),  and  then  consist  almost 

!  liber,  which   sometimes  has  a  thickness  of  one-third  or 

1  inch.  This  derm  or  liber  has  considerable  density, 

;i  perfectly  uniform  texture,  and  on  the. external  surface  is 

1  uy  longitudinal  digital  furrows,2  which  are  more  or  less 

°™nuem  and   separated  from  one  another   by  projecting  ridges. 

•  lie  colour  of  its  external  surface  is  slightly  brownish  tawny-yel- 

I  with  blackish-red   patches.     The  internal  surface 

aorous,  often  with  an   undulating  grain,  of  a  yellowish  tawny 

times  with  an  orange  tint,  especially  when  the  bark  is  fresh.     The  transverse  frac- 

b  purely  and  uniformly  fibrous,  the  fibres  being  short  and  readily  detached,  and  irritating 

"ke  the  hairs  of  Dohchos  pruriens.     The  longitudinal  fracture  is  without  splinters,  and 

red  with   brilliant  points,  owing  to  the  reflection  of  light  from  the  de- 

and  of  a  uniform  colour.     Its  taste  is  very  bitter— the  bitterness  being  gradually 

'"'  mastication,  with  scarcely  any  astringency. 

itaya  bark- 


Bark  of  C  Calisaya  entirely 
deprived  of  periderm. 

(This  figure  shows  the  digital 
furrows,  and  the  short  fibrous 
fracture  of  the  liber.) 


ly  any  astringency. 
riiis  is  called  Colisaya  zamba,  C.  negra,  or  C.  macha  (sambo,  black 


'  \V,f"t<'lHl,,".'1V,"";,|"""  '"m""1  P,'e<,es  w,,OBe  Ppri,l,rm  's  four-tenths  of  an  inch  thick. 

lis  inera  ttllons  dtgttaux,  because  they  are  somewhat  like  the  impressions  produced  by  the 

tnehoHowa  of  ce7ta°nahell.     SpttniariU  tenn  the,n  co,lchas>  °"  accuullt  <,f  their  f"«ed 
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or  male  Colisaya).  It  is  remarkable  for  the  dark  tint  of  its  external  surface,  which  is  often  of 
a  vinous  black.  Weddell  met  with  it  especially  at  Apolobamba,  and  in  the  province  of  Cam- 
baya  in  Peru. 

3.  Pale  Calisaya  bark — This  is  termed  Colisaya  blanca  (white  Colisaya).  It  is  less  une- 
qual on  the  surface,  sometimes  semi-cellular,  and  of  a  paler  colour. 

Diagnosis,  a.  Physical. — The  periderm  or  coat  is  brown  internally,1  deeply  furrowed  or 
cracked  transversely  or  circumferentially  so  as  to  form  rings,  wrinkled  longitudinally,  and  in 
the  older  branches,  brittle  and  readily  detached.  The  derm  or  liber  is  of  a  uniform  orange  or 
cinnamon  brown;  yields  slowly,  when  masticated,  an  intensely  bitter,  very  slightly  astringent 
taste;  and  breaks  with  a  fibrous  fracture  which  is  equal  internally  and  externally.  The  ex* 
ternal  surface  of  uncoated  flat  pieces  is  marked  by  digital  furrows. 

Barks  whose  periderm  is  white  or  micaceous,  or  red,  or  which  is  devoid  of  the  transvi 
annular  furrows  or  cracks,  are  not  genuine  Calisaya  barks.    Those  barks  whose  derm  or  liber  has 
an  ochry  or  very  red  tint,  or  which  presents  two  distinct  colours  (a  whitish  one  internally  and  a 
reddish  one  externally),  or  whose  fracture  is  more  fibrous  internally  than  externally,  are  suspicions.8 

"The  best  characters,'' says  Dr.  Weddell,  "by  which  the  true  Calisaya  may  be  distinguished 
from  every  other  species,  are — the  shortness  of  the  fibres  which  cover  the  whole  surface  of  its 
transverse  fracture,  and  the  facility  with  which  they  may  be  detached  instead  of  being  flexible 
and  remaining  adherent,  as  is  the  case  with  the  barks  of  rufinervis  and  ecrobiculaia.  Lastly,  its 
uniform  dull  yellow  (tawny)  colour,  and  its  substance  not  being  marbled  with  white,  readily 
distinguishes  it  from  C.  Boliviano. 

"Add  to  these  characters  its   great  density  (which  is  such  that  when  a  nail  is  drawn 
it.  a  bright  mark  is  left)  :  the  depth  of  the  digital  furrows  and  the  prominence  of  their  separating 
ridges  are  generally  sufficient  to  distinguish  the  flat  Calisaya  from  all  the  other  barks  with 
which  it  may  be  mixed. 

"The  quilled  Calisaya  is  more  difficult  to  distinguish,  because  its  periderm,  in  its  physical 
characters,  greatly  resemble  several  other  species,  especially  scrobiculata  and  rufinervis;  and 
also  because  the  fracture  does  not  present  the  same  clear  characters  which  it  does  in  the  older 
barks.''  To  these  characters  we  must  add  the  degree  of  bitterness,  which,  in  doubtful  cages, 
is  the  most  sure  method  of  deciding  the  question. 

8.  Microscopical — "  If  we  resort  to  the  microscope  to  aid  us,"  says  Dr.  Weddell,  "  the  charac- 
ters by  which  the  bark  is  to  be  distinguished  are  very  slight;  namely,  a  slight  excess  in  the 
thickness  of  the  periderm,  and  the  broader  resinous  circle."  If  we  examine  by  the  microscope 
a  transverse  section  of  this  bark  (see  Figs.  338  and  339),  we  observe  that  the  texture  is  homo- 
geneous, and  consists  of  ligneous  fibres  uniformly  distributed  in  cellular  tissue  filled  with  resin- 
ous matter.  This  tissue  is  interposed  between  the  fibres  so  as  almost  to  isolate  them.  If  we 
examine  a  longitudinal  section  of  the  liber  (see  Fig.  340),  it  will  be  seen  that  the  lismeous  fibres 
are  short  and  fusiform,  and  their  obliquely  truncated  extremities  are  only  loosely  adherent  to, or 
are  even  completely  independent  of,  those  next  to  them. 

y.  Chemical. — It  is  doubtful  whether  there  are  any  chemical  means  of  distinguishing  this  from 
other  allied  cinchona  barks.  Anthony3  gives  the  following:  Digest  one  part  of  finely-cut  bark 
in  four  parts  of  boiling  distilled  water  for  twelve  hours;  then  filter.  This  infusion  yields  with 
reagents  the  following  results:  Dilute  liquor  ammonia?  (sp.gr.  0.990)  renders  it  turbid,  arid 
occasions  a  precipitate  :  neither  a  solution  of  iodide  of  potassium  (one  part  iodide  and  six  parts 
water)  nor  a  saturated  solution  of  nitrate  of  baryta  occasions  any  change  in  it:  lastly,  solution  of 
fresh-made  sulphate  of  protoxide  of  iron  (one  part  sulphate  and  six  parts  water)  colours  the  in- 
fusion green,  but  does  not,  within  four  hours, occasion  any  precipitate.  According  to  Anthony,  these 
results  taken  together  characterize  Calisaya  bark,  and  distinguish  it  from  all  other  cinchona  harks. 

Guibourl4  uses  sulphate  of  soda  to  distinguish  Calisaya  from  Loxa  and  Lima  harks: 
Coarsely  pulverize  the  suspected  bark,  and  rub  the  powder  in  a  mortar,  so  as  to  form  a  thin 
paste,  which  is  to  be  placed  on  a  filter.  Add  some,  crystals  of  pure  sulphate  of  soda  to  the 
filtered  liquor  :  if  the  bark  be  the  Calisaya  sort,  a  white  precipitate  is  obtained  ;  but  if  it  be  a 
gray  bark  this  effect  does  not  take  place. 

The  following  are  the  characteristics  of  Calisaya  given  in  the  Pharmacopoeia  Londinemis 
for  1851  :— 

"Thick,  chiefly  composed  of  very  slender  acute  fibres,  either  flat  or  quilled:  the  external 
surface  of  the  latter  ash-coloured  or  brownish,  wrinkled  longitudinally,  deeply  fissured  trans- 
versely or  circumferentially:  the  former  denuded  for  the  most  part,  and  of  a  cinnamon-brown 
colour.  Very  bitter.  From  a  pound  of  this  bark  should  be  obtained,  by  means  of  sulphuric 
acid,  about  three  drachms  of  disulphate  of  quina." — Ph.  Land. 

Chtptoramia.— The  following  is  a  classified  list  of  the  cryptogamic  plants  found  on  this 
bark,  according  to  Fee  :5 — 

1  Externally,  it  may  be  variously  coloured  by  lichens. 

2  See.  on  this  subject,  Guibouit,  Journ.  de  Pharm.  t.  xxii.  p.  OH-  '":i'» 

3  Bnchner'a  Repertoriu?n,  Bd.  iv.  S.  54,  1835;  and  Ud.  vi.  S.  5S,  1836. 
*  Joum.  de  Pharm.  t.  xxii.  p.  614,  1836. 
»  Cours  d'Histoire  Xaturelle,  t.  ii.  p.  262,  1828. 
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Transverse  section  of  the 
entire  thickness  of  a  piece 
"f  bark  w  th  a  portion  of 
the  periderm  attached. 


Transverse  section  of  a  portion  of  the 
I  ber  (much  more  h.ghlv  magnified  than 
in  Fig.  338). 


Longitudinal  section  of  a  por- 
tion of  the  1  ber  made  parallel 
to  the  medullary  rays. 


7"/,  Portion  of  periderm. 
/,  Liber. 
cc,  Cellular  t'ssue  of  the  liber 


Microscopic  structure  of  Calisaya  bark. 


Ligneous  fibres   of  the   lrt»er  (cortical 
fibres). 
rm,   Medullary  rays. 


1.  Tungi.—Hypochnus  ruhrorinctus  ;   Triclinum   Ciwhonarum. 

rite  first  of  these  fungi  is  frequently  met  with  on  quilled  yellow  bark.  Its  receptacle  is 
irregular  in  shape,  scarlet,  with  a  whitish  surface. 

2.  Liclienes-^The  crustaeeous  or  adherent  lichens  are:  Opegrapha,  peruviana  ;  O.  ScapheUa ; 
0.  ovata  :  0.  rhizocola  ,•  Graphis  cinerea  ;  G.  Cinnnbarina  ,  Arlhonia  obtrita  ;  Fissurina  Dumastii  ; 
Caodecton  spharale ;  Trypethelium  verrucosum;  T  chiodectono'ides ;  Pyrenula  annularis;  Porina 
mtrwana;  Jscidium  Ciwhonarum;  Lepra  jiuva;  Variolar ia  amar a  ;  LeciJea  aurigera  ;  L.  luber- 
nlota;  L.  soredi/era  ;  and  L.  punuea. 

The  folmoeous   lichens  are:  Parmelia  perlata ;    Sticta  macrophvlla  :   Collema  azureum  ;  and 
Solonna  vitelhna. 
The  filamentous  or  hairy  lichens  are   Usneaflorida  and  U.barbata. 
■>•  nepaticx. — Jungermannia  atrata. 
I    Muici, — Hypnum  Langsdorfii, 

Composition.— Deschamps1  discovered  in  this  bark  the  salt  which  he  termed  the  quinquinate 

lime,  but  which  is  now  called  kinaie  of  lime.     In  1820,  Pelletier  and  Caventou2  analyzed  this 

■•"',  and  found  in  it  svperkinatt  of  quinine,  kinate  of  lime,  red  cinchonic,  soluble  red  colouring  mat- 

(tannin),  fatly  matter,  ydluw  colouring  matter,  lignin,  and  starch.     At  first,  they  thought   this 

I  contained  no  other  vegetable  alkaloid  than  quinine,  but  they  afterwards3  discovered  cin- 

m   it.     In   1829,  Sertumer4  announced   the  existence  of  a  third   alkaline  base  in   it,  to 

"•en  lie  save  the  name  of  quinoidme.     In  1846,  Liebij-5  declared  this  to  be  amorphous  quinine ; 

still  more  recently,  Van  Heijningen6  has  resolved  it  into  four  or  five  different  substances,  of 

"'"  '■  JliT'Vifi-  65'  a  Journ-  de  Pharm.  t.  vii.  p.  89, 1*81. 

i.  mi_  p.  302,  IW1.  *    Uuchncr's  Rrpertoriuni,  lid.  xxxii.  S.  95,  1529. 

•   ' Z  ,;,     °,    '  ,';'V  '''•    S"i;,  Ann   f  Chem-  ■•  Pfl"r>«-  ««•  'vii.  8.  348,  I84fc 
'  iiarmauutical  Journal,  vol.  ix.  p.  322,  1S50. 
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which  one  is  a  peculiar  base  called  quinindine  or  B-quinitu,  and  another  y -quinine1     Sehwartc1 
has  recently  detected  both  kinovic  and  cincho  tannic    as  well  as  kinic  acid  in  this   bark. 

In  1827,  Pelleiier3  consumed  '2,000  quintals  of  this  bark  in  the  manufacture  of  90,000  Ounces 
(French)  of  disulphate  of  quinine;  this  is  about  three  drachms  of  disulphate  for  om 
bark.     Soubeiran4  states  that  one  lb  (French)  of  uncoated  yellow  baric  yields  three  draohl 
from  30  to  50  grains  (French)  of  disulphate  of  quinine  ;  while  the  same  quantity  of  coated 
bark  yields  three  drachms  (French)  of  the  disulphate.    It  may  be  stated  generally,  that  1 00 parts 
of  yellow  or  Calisaya  bark   yield  from  3  to  3£  per  cent,  of  crystallized  disulphate  of  quinine' 
or.  2  lbs.  avoird.  of  bark  yield  nearly  1  oz.avoird.  of  the  crystallized  sulphate.     Assuming  that 
this  sulphate  contains  7-1  3  per  cent,  of  pure  quinine,  it  follows  that  100  parts  of  Calisaya  hark 
contain  from  2  J  to  2§  parts  of  pure  quinine.     I  have  heard  that  as  much  as  4  per  cent  of  disul- 
phate of  quinine  has  been  obtained  from  one  sample  of  Calisaya  hark. 

Puttfarcken5  states  that  this  bark  yielded  him  only  0.58  per  cent,  of  ashes,  being  a 
amount  than  he  obtained  from  any  other  either  genuine  or  false  cinchona  bark.  The  asbes 
were  of  a  green  colour  (owing  to  manganate  of  potash).  The  percentage  of  carbonate  of  lime 
and  of  caustic  lime  in  the  bark  were  respectively  (on  the  average)  0.45  and  0.25— proportions 
which  were  smaller  than  in  any  other  cinchona  barks  examined,  and  seem  to  favour  the  notion 
that  with  the  increase  of  the  alkaloids  in  the  barks  the  proportion  of  lime  diminishes. 

Medicinal  Properties — Yellow  or  Calisaya  bark,  on  account  of  the  large  quantity  of 
quinine  which  it  yields,  possesses  more  powerfully  tonic  and  febrifuge  qualities  than  any  other 
cinchona  bark,  red  bark,  perhaps,  excepted.  In  the  London  Pharmacopoeia  of  1851,  it  has, 
therefore,  been  directed  to  be  used  as  "  Cinchona'*  when  the  particular  sort  is  omitted  to  be 
specified  in  the  preparation  of  Decoctum  Cinchona,  Extractum  Cinchona,  lnfusum  Cinchona,  Infu- 
sum  Cinchona  spissatum,  and  Tmclura  Cinchona. 

Considered  as  an  astringent,  yellow  bark   is   inferior   to  some  o'her  sorts  of  Cinchona,  on  ac- 
count of  its  containing  a  smaller  proportion  of  tannic  acid  (Pelletier  and  Caventou). 
v 

Pseudo-Calisaya  Barks. 

Under  this  name  I  include  various  barks,  both  quilled  and  flat,  which  are  more  or  less  allied 
to  or  simulate  the  genuine  Calisaya  sort,  and  are  known  to  the  dealers  as  false  or  spurious  Cali- 
saya barks.  They  are  imported  from  Bolivia  and  Peru,  and,  except  in  one  instance  (tliat  of  C. 
scrobirulata  var.  8  Delondriana),  are  not  known  to  the  London  dealers  by  any  special  names  to 
distinguish  them  from  one  another.  In  France,  the  term  Calisaya  leger  (light  or  flimsy  Cali- 
saya) has  been  applied  to  some  of  them.  From  Germany,  I  have  received  one  of  them  (C. 
mic.rantha)  under  the  name  of  cortex  china  pseudo-regius.  From  Sweden  I  received,  as  a  genuine 
Calisaya  bark,  the  bark  of  C.  antygdulifolia.  I  have  very  little  doubt,  therefore,  that  on  the  Con- 
tinent's well  as  in  this  country,  they  frequently  pass  as  the  genuine  Calisaya  sort. 

They  are  imported  either  alone  or  intermixed  with  genuine  Calisaya  bark.  The  intermix- 
ture, says  Dr.  Weddell,  is  especially  made  in  Bolivia  with  the  barks  of  C.  Boliviana  and  C.ovala 
var.  8  rufinervis ;  and  only  on  the  coast  with  C.  scrobiculuta. 

Under  the  general  head  of  Pseudo-Calisaya  barks  I  include — 

1.  The  barks  of  C.  Calisaya  var.  8  Josephiana  and  of  C.  Boliviana;  the  former  perhaps  strictly 
entitled  to  the  name  of  a  genuine  Calisaya  bark,  and  the  latter  bearing  the  name  of  Calisaya 
bark  in  Bolivia. 

2.  The  barks  of  C.  ovata  var.  8  rufinervis,  C.  mkranlha,  C  amygdalifolia,  and  C.  scrobiculata  var. 
a  genuina  and  var.  8  Delondriana. 

M.  Guibourt  mentions  several  other  barks  (for  example,  C.  pubescens  var.  a  Peltelieriana.  and 
C.  cordifolia)  as  being  used  for  adulterating  the  Calisaya  sort.  But  inasmuch  as  they  differ  con- 
siderably in  appearance  from  the  latter,  and  are  distinguished  in  trade,  by  Cusco  bark  {Carlha- 
gena  bark),  special  names,  as  distinct  sorts,  I  have  not  included  them  under  the  general  head 
of  Pseudo-Calisaya  barks,  but  shall  describe  them  separately  hereafter. 

1.  C.  Calisaya  var.  8  Josephiana. 

Bark  of  C.  Joseph-iaxa. — The  shrub  called  by  the  Peruvians  Ichu-cascarilla,  which  yields 
this  bark,  being  considered  by  Weddell  to  be  a  variety  of  C.  Calisaya,  its  bark  must  rank  as  a 
sort  of  Calisaya,  though  in  appearance  it  differs  considerably  from  the  genuine  Calisaya  bark. 
The  bark  both  of  the  stems  and  of  the  wood  is  found  in  commerce. 

1 .  Stem  bark. — Weddell  observes  of  it,  that  though  it  rarely  occurs  in  commerce,  yet  by  the 
natives  it  is  used  as  often  as  any  other  bark,  in  consequence  of  the  facility  with  which  it  is  pro- 
cured.    Its  periderm  (or  coat),  he  adds,  is   brown  or  blackish-gray,  or  slate-coloured  (a  colour 

1  Pharmaceutical  Journal,  vol.  xi.  a  Ibid.  vol.  xii.  p.  17,  1851- 

3  Diet.  Mat.  Med.  t.  v.  p.  603.  4  Traitt  de  Pharm.  1. 1.  P-  5KJ. 

4  Pharmaceutical  Journal,  vol.  xi.  p.  129,  1851. 
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common  to  all  cinchona  barks  developed  under  the  influence  of  wind  and  sun),  and  is  covered 
elegant  lichens.  As  the  bark  adheres  strongly  to  the  wood,  it  is  separated  with  diffi- 
culty from  the  latter;  and  to  this  circumstance  is  to  be  attributed  the  fact  that  the  internal  surface 
lurk  is  often  torn.  The  cinnamon-like  Calasaya  quills  before  alluded  to  (p.  645)  are 
exactly  like  some  recently  sent  to  Dr.  Weddell  as  Ichu- Cascarilla. 

2.  Hoot-bark— Weddell  was  shown,  in  Peru,  the  bark  obtained  from  the  larger  roots,  or  rather 

stumps,  of  C.  Josephiana.     He  describes   it  as   being  in  short,  flattened,  undulated,  or  more  or 

mtorted   pieces,  deprived  of  the  periderm,  fibrous  or  almost  smooth  on  the  inner  surface, 

very  slightly  cellular,  externally  of  a  uniform  ochre-yellow  colour,  and  decidedly  bitter,  but  less 

intensely  so  than  good  Calisaya,  whose  internal  structure  it  possesses  the  characters  of. 

Weddell  suggests  that  this  root  will  become  valuable,  notwithstanding  the  difficulty  of  collect- 
ing it,  as  it  is  superior  to  some  of  the  barks  at  present  in  use,  and  has  not  hitherto  been  much 
employed.  A  root-bark,  apparently  the  one  in  question,  has  been  imported  into  England  by 
way  of  the  Pacific,  and  found  to  yield  quinine,  but  in  very  small  quantity. 

New  Granada  Cinchona  root-bark. — There  is  a  root-bark  of  a  species  of  cinchona  imported 
from  New  Granada  by  way  of  Santa  Martha  and  Maracaibo,  which  must  not  be  confounded 
with  the  root-bark  of  C.  Josephiana.  In  its  curly  or  twisted  or  contorted  character,  it  much 
resembles  the  latter;  but  it  yields  cinchonine— whereas  the  root-bark  of  C.  Josephiana  yields 
quinine. 

2.  C.  Boliviana. 

Cortex  Cinchona  Bolivian.*:.  Weddell;  Calisaya  morada,  Boliv. ;  Cascarilla  verde  morada, 
Peru;  Bark  of  the  Mulberry  coloured  Calisaya.— This  constitutes  part  of  the  Calisaya  bark  of 
commerce.  Its  occurs  both  quilled  and  fiat,  and  resembles  the  genuine  Calisaya,  from  which 
it  is  with  difficulty  distinguished  ;  but  its  fibre  is  somewhat  coarser,  and  more  easily  reduced 
to  powder.  Its  taste  is  bitter,  with  a  somewhat  smoky  flavour.  The  fractured  surface  presents, 
when  quite  fresh,  paler  or  whitish  patches,  which,  however,  become  at  first  red  and  afterwards 
brownish-yellow  in  the  air.  The  periderm  or  coat  is  less  thick,  and  its  fissures  less  marked 
than  in  the  genuine  Calisaya.  Quilled  Boliviana  bark  is  quite  similar  to  quilled  Calisaya.  Flat 
ma  bark  is  composed  solely  of  liber.  It  is  in  general  equally  dense  but  thinner  than  flat 
a.  The  digital  furrows  are  shallower,  a  little  more  confluent,  and  the  separating  ridges 
more  rounded.  Its  colour  is  brownish  fawn  yellow,  with  somewhat  greenish  tints  in  some 
places. 

3.  C.  oavta  var.  B  rufinervis. 

Cortex  Cixciion.b  ncFiNEitvis;  Cascarilla  Carabaya ;  Cascarilla  zamba  morada,  Peruv. ; 
Mulberry  coloured  Calisaya—  Dr.  Weddell  states  that  in  the  province  of  Carabaya,  where 
tins  bark  is  collected,  it  is  habitually  used  to  sophisticate  Calisaya  bark,  from  which  it  is  fre- 
quently very  difficult  to  distinguish  it.  In  the  quilled  variety,  called  by  Dr.  We<h\eWpseudo- 
CaUtaya,  the  periderm  exfoliates  very  readily.  The  flat  pieces  consist  either  of  liber  only,  or 
0l  liber  with  a  portion  of  the  cellular  coat.  The  fibre  is  finer  and  closer  than  the  Calisaya 
Mrtj  and  the  external  surface  presents  darkish  spots  due  to  the  remains  of  the  cellular  crust 

ed  with  a  brown  juice.  "I  have  seen,"  says  M.  Guibourt,  "a  manufacturer  of  sulphate  of 
quinine  complain  much  at  having  been  deceived  by  the  appearance  of  this  bark.'' 

4.   C.  micrantha. 

Coiitex  Cixcuoxas  micrantha.— By  the  inhabitants  of  Huanuco  it  is  called  Cascarilla  pro- 

in  the  province  of  Carabaya,  it  is  termed  Cascarilla  motosolo.  and,  by  the  Bolivians, 

Hntpo-L'ascanlla  or  Cascarilla  verde.     In   Carabaya,  where  it  is  extensively  collected,  it  is  con- 

I  With  the  ordinary  forms  of  C.  ovata,  under  the  name  of  Cascarilla  morada  ordtnaria. 

tt  is  obvious  to  me  that  either  this  bark    puts   on   several  very  dissimilar  forms,  or   that  the 

of  several  distinct  species  are  confounded  together  under  the  same  name.      M.  Guibourt 

also  to  have  arrived  at  a  somewhat  similar  conclusion;  for,  after  describing  two  sorts 

tha  bark,  he  observes  that  it  appears  to  him  that  they  are  not  the  produce  of  Poeppi^'s 

wrronfflO,  which,  therefore,  cannot  be  identical  with  that  of  Weddell. 

Ui'j  y'/i/fo/ rniorantha  bark,  according  to  the  statements  of  Poeppig  and  Reichel.  constitutes 

'  'oi  the  Huanuco  or  gray  bark  of  commerce.     Its  characters,  as  given   by  Weddell,  are  as 

'•:  periderm  very  thin,  adherent,  slightly  wrinkled  longitudinally  as  if  shrivelled,  or  very 

-illy  warty,  bright  brownish-gray,  marbled  with  some  deeper  tints.      Derm  almost  smooth 

Uljr,  Imely  fibrous,  and  of  a  bright  orange  fallow  internally.     Transverse  fracture  short 

>.  Rbroua   internally.     Bitterness  very  marked  and   rapidly  developed.     (See  also  p. 

•"jlat  micrantha  simulates  genuine  Calisaya,  but  is  less  dense.     It  consists   either  of  liber 
fiWOI  the  liber  and  cellular  tissue;  the  latter  is  usually  semi-fungous  and  imperfectly  ex- 
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foliated.  The  external  surface  frequently  presents  concavities  or  superficial  digital  furrows 
like  those  of  Calisaya  bark,  and  separated  by  irregular  suberous  elevations;  much  more  rarely 
smooth  by  the  persistence  of  the  whole  of  the  cellular  coat;  of  a  grayuh  and  bright  oramm 
yellow  colour.  Internal  surface  is  remarkably  fibrous,1  and  of  a  brighter  tint  than  the  external 
one.  Transverse  fracture  stringy  throughout  the  whole  thickness  of  the  bark— or  somewhat 
suberous  externally.  Longitudinal  fracture  a  little  splintery,  with  a  dullish  surface.  Taste  \nY 
bitter,  speedily  developed,  a  little  piquant,  scarcely  styptic. 

In  rather  aged  barks,  Weddell  observes  that  the  periderm  is  not  very  thick,  and  appean  to 
be  entirely  formed  of  the  suberous  coat ;  but  between  this  external  layer  and  the  derm  there  is 
frequently  found  a  reddish  pulverulent  matter,  of  which  it  is  in  part  made  up,  and  which  re- 
sults from  the  decomposition  (not  desquamation  or  exfoliation,  as  in  other  species)  of  this  pari 

Poeppig  says  that  three  kinds  of  micrantha  bark  are  known  in  trade;  but  he  does  not 
specify  them. 

M.  Guibourt  includes  Weddelfs  flat  micrantha  bark  under  his  orange  yellow  bark  (quinquina 
jaune  orange),  and  observes   that   its  exterior  surface  is,  as   it  were,  greenish,  is  marked  with 
transverse  impressions  and  oval  cavities  filled  with  some  fungous  matter,  and  pre 
ties  and  inequalities  not  met  with  in  any  other  sort. 


5.  C.  scrobiculata. 

Cortex  Cixchon.v.  scrobictjlat.b. — The  barks  of  the  two  varieties  of  C.  scrobiculata  arc 
not  distinguished  by  Weddell;  but  the  specimens  which  I  have  in 
my  possession  are  very  distinct. 

If  we  examine  a  piece  of  flat  scrobiculata  bark,  we  shall  find, 
says  Dr.  Weddell,  that  instead  of  the  digital  furrows  with  a  fibrous 
bottom,  which  characterize  Calisaya  bark,  it  presents  a  surface 
almost  even,  and  consisting  of  cellular  tissue,  traversed  here  and 
there  by  a  slight  linear  impression;  the  inner  surface  being,  as  in 
Calisaya  bark,  of  a  fibrous  texture.  The  transverse  fracture  is 
more  or  less  suberous  or  fungous  externally,  according  to  the  thick- 
ness of  the  cellular  coat;  and  very  fibrous  or  stringy  internally ; 
the  fibres  being  long  and  pliant 2 

When  a  transverse  section  of  the  bark  is  submitted  to  micro- 
scopic examination,  we  observe  that  the  fibres  are  more  numerous 
than  in  Calisaya  bark,  and  are  nearer  the  inner  surface;  but  they 
lessen  in  number  rapidly  towards  the  outer  or  epidermoid  surface, 
and  the  outermost  layer  is  almost  devoid  of  them.  To  this  circum- 
stance is  due  the  fact  that  the  transverse  fracture  is  more  fihrous 
internally  than  externally  (Fig.  341).  The  cortical  fibres,  instead 
of  being  free  or  isolated,  in  the  midst  of  cellular  tissue,  touch  each 
other,  and  adhere  by  one  of  their  surfaces  with  neighbouring  Bbrei 
to  form  parallel  series  (Figs.  342  and  343);  and  if  we  examine  a 
longitudinal  section  (Fig.  344)  of  the  liber  by  the  microscope,  we 
observe  that  these  fibres  are  nearly  twice  as  long  as  those  of  C. 
Calisaya  (Fig.  340),  and  their  extremities  are  always  attached  to 
those  of  neighbouring  fibres,  so  that  the  oblique  truncations  are 
more  elongated   (Fig.   344).     To  this  peculiarity  of  the  fibres  is 

jyClTrC  Of   O.    OCFOOlf'Uldt (Z,  ]  i  n *  .    .  -  /'I'll 

J  due  the  more  fibrous  or  stringy  transverse  fracture  of  this  bark. 

Stringy  fracture  of  liber. 

1.  Cortex  C.  scrobiculata  var.  a  genuina. — This  bark  is  called  in  Peru  Cascarilla  Colorado  del 
Cuzco  (i.  e.  Red  Cuzco  Bark),  or  Cascarilla  de  Santa-Ana  (i.  e.  St.  Ann's  Bark).  This  is  one  of 
the  barks  which  Guibourt  terms  Calisaya  leger  (i.  e.  Light  or  Flimsy  Calisaya).  I  have  met 
with  it  in  English  commerce  under  the  name  of  Cusco  bark.  It  occurs  in  flat  pieces  composed 
of  the  liber  covered  externally  by  a  thin  layer  of  the  cellulo-resinous  tissue.  My  specimens 
are  readily  distinguishable  from  Calisaya  bark  by  their  fresher  or  brighter  colour;  but  Weddell 
states  that  the  colour  of  this  bark  is  very  variable.  The  external  or  eel  kilo  resinous  surface  is 
brick-red  or  purplish  red,  or  within  reddish-orange  ;  marked  by  superficial  transverse  impres- 
sions or  furrows.  The  internal  surface  (of  the  liber)  is  of  a  fine  reddish  orange  colour.  Frac- 
ture more  or  less  short  or  suberous  externally,  according  to  the  thickness  of  the  cellular  coat : 
fibrous  or  stringy  internally ;  the  colour  of  the  fractured  surface  is  not  uniform.  Taste  bora 
astringent  and  bitter  The  reddish  colour  of  this  bark  explains  why  it  is  called  red  bark  (Cas- 
carilla colorada)  in  Cuzco,  and  why  De  Candolle  thought  C.  scrobiculata  was  the  source  of  the 
red   bark  of  commerce.     Guibourt  states  that  if  this  bark  be  isolated  in  a  bottle  it  evolves  an 


1  The  fibrous  grain  of  some  of  the  flat  pieces  is  remarkably  wavy  or  undulating. 

3  The  best  method  of  rendering  these  fibres  evident  is  to  effect  the  fracture  by  torsion  (Weddell)- 
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agreeable    raspberry-like    odour.     This    bark    is   imported    both    unmixed    and    mixed  with 
Calisaya. 
2.  Cortex  C.  scrobiculata  var.  0  Dekndriana.— This  bark  is  imported  from  Lima,  and  is  known 


Fig.  342. 

Tramverse  section  of  the 
bark  completely  de- 
prived of  its  periderm. 


Fig.  343. 

Transverse  section  of  the  I  ber 
(more  highly  magn.tied.) 


Fig.  344. 

Long  tud'nal  section  of  C. 
scrobiculata,  parallel  to 
the  direction  of  the  me 
dullary  rays. 


fi      cc 


Microscopic  structure  of  the  bark  of  C.  scrobiculata. 


Fi?.  %\i  shows  the  analogy  which  exists  between 
the  external  layer  (ec)  of  this  bark,  and  the  in- 
ternal layer  of  the  periderm  ol  the  Calisaya  bark 
(Fig.  338). 


cc,  Cellular  tissue  of  the  liber. 
ec.  Cellular  envelop. 

fi',  Ligneous  or  cortical  fibres  of  the  liber. 
tm',  Medullary  rays. 


m  English  commerce  by  the  name  of  Peruvian  Calisaya'.  It  occurs  in  flat  pieces  which  in 
colour  closely  resemble  the  genuine  Calisaya  bark,  for  which  it  is  often  passed  off.  They  are 
thicker  and  denser  than  the  Cascarilla  de  Santa  Ana,  from  which  they  also  differ  in  colour 
Eternally,  tins  bark  is  smoother  than  the  Calisaya  bark,  and  the  ridges  between  the  furrows 
ire  smoother  and  rounded,  not  sharp,  as  in  the  bark  just  mentioned.  The  fracture  is  fibrous- 
toe  taste,  in  the  larger  pieces,  less  bitter  than  that  of  Calisaya  bark. 

The  younger  quilled  and   coated  scrobiculata  bark   probably  constitutes  part  of  the  crown 

W      co»nmerce.  with  which  it  agrees  in  chemicalconstitution. 

Weddell  states  that  1000  parts  of  the  scrobiculata  bark   yield  only  from  7  to  8  parts  of  sul- 

IU  of  cinchonine,  and  from  3  to  4  parts  of  disulphate  of  quinine;  and  he  adds  that  the 
"iiy  of  red  colouring  matter  which  it  contains  is  a  £reat  impediment  to  its  use  for 
mamilacturing  purposes. 

6.  C.  amygdalifolia. 

fWv;"  f1,?0"0?-  am™"alifolj*5  !  Cascarilla-Echenique,  Peruv.;  CascarillaQuepo,  or  Quepo- 

JJ7  rBo.llvl7~It  1S  imported,  either  alone  or  mixed  with  other  Bolivian  barks,  both  quilled 

'  "''t.     It  is  distinguished  from  genuine  Calisaya  bark  by  its  lightness,  its  more  orange  colour, 

"'"'<•  of  the  persistent  cellular  coat  in  the  so-called  uncoated   pieces,  the  more  strinay 

rse  fracture  and  the  splintery  longitudinal  fracture  of  the  liber,  the  want  of  very  marked 

cracks  on  the   periderm,  and  the  styptic  usually  not  very  bitter  taste.     The  flat  pieces 

'I   hber  and  cellular  coat,  oftentimes  more  or  loss  covered   by  the  periderm  ;  externally 

°oth  or  superficially  wrinkled  longitudinally  by  drying.     A  portion  of  the  quilled  sort, 

WW,  had  been  .denuded  by  Dr.  Weddell,  yielded  Mr.  J.  E.  Howard  7  parts  of  qninidine  and 

'  anchonine  ,n  1060  parts  of  bark.     The  flat  pieces  yielded  him  2.3  parts  of  quini- 

"".ami  the  like  quantity  ol  cinchonine,  in  1000  parts  of  bark. 
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H.  CORTEX  CINCHONiE  DE  CARABAYA.-CARABAYA  BARK. 

Carabaya  or  Caravaya  bark  was  first  imported  into  London  in  1846.  Its  name  would  lead 
to  the  suspicion  that  it  was  obtained  from  Weddell's  Cinchona  curabayensis :  but  such  ii  no)  the 
case.  According  to  information  furnished  by  Dr.  Weddell  to  Mr.  J.  E.  Howard,  it  is  the  pro- 
duce of  Cinchona  ovata,' var.  a  vulgaris.  "  Dr.  Weddell  assured  me,"  says  .Mr.  Howard  (in  a 
letter  to  me),  "  when  here  this  spring  [1852],  that  it  was  var.  a  vulgaris,  and  his  gp< 
given  me  include  it.  The  rvfinervis  bark,  which  lie  has  also  given  ine,  is  a  distinct  variety." 
It  is  obvious,  however,  that  Carabaya  baric  is  very  different  in  appearance,  and  even  in  chemi- 
cal composition,  from  the  bark  usually  known  as  the  produce  of  the  ordinary  variety  of  C. ovata. 
3Ioreover,  in  Peru,  the  name  of  Cascarilla  Carabaya  is  given  to  C.  ovata  var.  B  rufinei 
that  the  designation  of  "Carabaya  bark"  is  not  a  very  precise  one.  I  apply  it,  however,  exclu- 
sively to  the  bark  known  by  this  name  in  the  London  market,  and  which  is  tolerably  uniform 
in  its  properties. 

Carabaya  bark  is  imported  from  Islay,  the  nearest  port  to  the  province  of  Carabaya,  in  which 
the  bark  is  collected.     Large  importations  of  it  are  now  made  into  London. 

It  is  essentially  a  thin,  flimsy  bark,  of  a  more>or  less  rusty  colour;  some  of  the  pieces 
bling  in  appearance  Huamalies  bark,  from  which,  however,  it  appears  to  be  essentially  different. 
The  quills  are  about  the  thickness  of  the  finger,  and  of  variable  length.  I  have  some  which  are 
two  feet  long;  some  are  coated,  others  are  uncoated  quills.  The  coated  quills  {coaled Carabaya 
quill)  have  a  dull,  rusty  or  grayish  rusty,  warty  coat,  marked  by  longitudinal  furrows,  but  rarely 
by  transverse  furrows  or  cracks.  Some  of  the  uncoated  quills  have  a  dark  or  more  or  less  tea- 
green  tint  (lea-green  Carabaya  quill).  The  flat  pieces  (flat  Carabaya)  consist  either  of  liber 
only, or  of  liber  with  a  portion  of  the  cellular  coat.  The  external  surface  of  the  liber,  in  some 
of  the  uncoated  pieces,  is  blackish,  with  rusty  round  flattish  warts.  In  some  cases  the  dark 
' .  xternal  surface  looks  as  if  it  had  been  dusted  over  with  a  yellowish  powder  (e.  g.  powder  of 
gamljogeor  turmeric),  by  which  a  kind  of  bloom  has  been  given  to  it.  The  colour  of  the  liber  is 
usually  more  or  less  orange ;  but  some  pieces  resemble  in  colour  red  bark  (red  Carabaya  bark). 
Carabaya  bark  is  used  by  the  manufacturers  of  sulphate  of  quinine  as  a  cheap  substitute  for  the 
more  valuable  Calisaya  bark.  The  total  amount  of  alkaloids  (cinchonine,  quinidine,  and 
quinine)  which  it  yields,  is  from  three  to  four  per  cent. 


in.  CORTEX  CINCHONiE  DE  CUSCO— CUSCO  BARK. 

Under  the  name  of  Cusco  or  Cuzco  bark,  I  have  met  with,  in  English  commerce,  several 
very  distinct  barks,  viz.  1st.  The  bark  of  Cortex  Cinchona  scrobiculata  var.  a  genuina.  known  in 
Peru  as  Red  Cusco  bark,  and  which  has  already  been  noticed  (see  ante,  p.  650).  2dly, 
The  bark  of  Cortex  pubescens  var.  a  Pelletieriana.  As  the  last-mentioned  bark  is  the  one  which 
wad  first  known  in  Europe  as  Cusco  bark,  and  which  is  usually  indicated  by  this  designation 
in  pharmaceutical  works,  1  shall  continue  to  call  it  by  this  name.  3dly,  I  have  also  received 
under  the  name  of  "Cusco  bark,"  specimens  of  a  quilled  bark,  and  also  of  a  flat  bark,  which  I 
believe  to  be  the  produce  of  C.  ovata  (see  Cortex  Cinchona  de  Jaeti). 

Cusco  bark,  or  the  bark  of  C.  pubescens  var.  a  Pelletieriana,  was  first  introduced  into  Europe  in 
1829  as  yellow  or  Calisaya  bark.  It  appears  to  have  been  imported  at  about  the  same  time 
into  England,  Hamburg,  and  Bordeaux.1  Bergen2  called  it  rusty  bark  (China  rubiginosa),  on 
account  of  its  rusty  yellow  colour.  The  bark  described  in  1829  by  Pelletierand  Coriol,3  under 
the  name  of  Arica  Bark  (ecorce  d' Arica ;  quinquina  d'Arica),  is  a  variety  of  it. 

Weddell  has  ascertained  that  this  bark  is  the  produce  of  Cinchona  pubescens.  The  var.  a.  Pel- 
lelietiana  yields  Pelletier's  Arica  bark,  which,  by  the  Bolivians  and  Peruvians,  is  called  Carua- 
Carua  or  Cargua-Cargua,  and  in  Carabaya  it  is  sometimes  termed  Cascarilla  amanlla  or  Quina 
amarilla  (yellow  bark),  the  name  which  Mutis  gave  to  the  bark  of  C.  cordifolia.  The  bark  of 
var.  8  purpurea  is  called,  in  the  valleys  about  Huanuco,  cascarilla  bobo  de  hojas  moradat,oi 
"spurious  bark  with  mulberry  leaves." 

The  bark  of  C.  pubescens  is  never  entirely  devoid  of  its  external  cellular  coat;  and  hence, 
when  fractured  transversely,  this  coat  breaks  smooth  or  corky,  while  the  liber  presents  a  short 
fibrous  or  ligneous  fracture.  In  this  bark  the  periderm  consists  only  of  some  rows  of  the  cubi- 
cal cells  of  the  suberous  coat.  If  we  submit  sections  of  the  bark  to  microscopic  examinatior 
we  observe  that  the  portion  of  the  suberous  coat  which  remains  adherent  to  the  bark  is  membram 
form,  and  consists  of  cubical  or  rectangular  cells  (Fig.  346  s).  The  limits  of  the  cellular  envelop 

'  Jnbst.  Buchner's  Repert.  Bd.  xxxn   S.  464,  1S29;  Guibourt,  Journ.de  Chem.  Med.  I.  vi.  p.  353.  lr.'S 

2  Buchner's  Repert.  Bd.  xxxviii.  S.  9,  1839. 

3  Journ.  de  Pharm.  t.  xv.  p.  565,  1829;  also,  Ann.  de  Chim.  el  de  Phys.  t.  Ii.  p.  18*. 
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and  ihe  li>ier  are  less  clearly  defined  in  this  bark  than  in  the 
others  before  figured.  The  cells  of  the  cellular  envelop,  how- 
eier,  are  more  flattened  in  the  direction  from  without  inwards 
than  those  of  the  liber.  The  greater  part  of  the  transverse  sec- 
tion (Fig.  346)  of  the  bark  is  seen  to  consist  of  cellular  tissue,  in 
which  the  fibres  form  but  a  small  number  of  irregular  and  con- 
centric series  in  the  inner  half  of  the  bark.  A  very  remarkable 
circumstance  is  the  size  of  the  fibres,  which  are  frequently  three 
or  four  times  as  large  as  those  of  Calisaya  or  scrobiculata  bark 
before  figured  (see  ante,  Figs.  338  to  344).  Bundles  of  these  fibres, 
united  together  laterally,  are  arranged  in  zones  in  the  midst  of  the 
cellular  tissue  of  the  bark  (Figs.  347  and  348). 

Bergen  observes,  that  Cusco  bark  somewhat  resembles  what  is 
called  fibrous  Carthagena  bark.  It  varies  in  appearance  according 
to  its  age;  but  in  general  its  orange-red  or  rusty  colour,  the  remains 
of  the  white  or  grayish  suberons  coat,  and  the  absence  of  transverse 
cracks,  serve  to  distinguish  it.  The  young  quills  are  coated,  thin, 
externally  smooth,  and  of  an  almost  uniform  yellowish-gray  colour ; 
on  the  inner  surface  they  are  yellowish,  and  have  a  fibrous  tex- 
ture. The  middling-sized  quills  are  covered  by  a  whitish,  smooth, 
uncracked,  suberons  coat,  beneath  which  is  an  orange-red  cellular 
envelop.  The  inner  surface  of  the  liber  is  dull  yellowish  cinna- 
mon brown.  The  cortical  fibres  are  coarse  and  pale,  but  become 
red  by  exposure  to  the  air.  The  larger  and  flat  pieces  consist  of 
the  liber  covered  externally  by  the  cellular  envelop,  with  the 
remains  of  some  portion  of  the  suberous  coat.  By  inexperienced 
persons  they  may  be  mistaken  for  yellow  (Calisaya)  bark.  "They 
may  be  readily  distinguished,"  says  M.  Guibourt,  "  by  their  more 
regularly  cylindrical  ibrm,  by  their  smoother  external  surface,  by 
the  remains  of  the  white  and  fungous  layer,  by  their  two  tints 
of  colour,  orange  or  brownish  externally,  almost  white  or  very  pa 
their  not  occasioning  any  precipitate  with  sulphate  of  soda.'' 


Fig.  345. 


Bark  of  C.  pubescens  coated 
externally  by  periderm. 

Smooth  or  suberous  fracture  of 
the  external  or  purely  cellu- 
lar portion  of  the  bark. 

Ligneous  fracture  of  the  inter- 
nal portion  or  liber. 

le   internally,  and,  lastly,  by 


Pig.  346.  Fig.  347.  Fig  348. 

Transverse  section  of  the    Transverse  section  of  the  liber  of  C.  pubescens     Longitudinal  section  of  the 
b  rk  of  C.  pubescens.  (more  highly  magnified  than  in  Fig.  34'i).  lTber  of  C.  pubescens. 


coat. 

Uular  envelop. 


"Microscopic  structure  of  the  bmk  of  C.  pubescens. 

cc.  Cellular  tissue  of  the  liher. 
ft.  Ligneous  or  cortical  fibres  of  the  liber 
1     Tin.  Medullary  rays. 
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This  bark  was  analyzed  by  Frank.1  who  obtained,  jn  one  experiment,  4  S  ounces  of  cinchonine 
and  a  trace  of  quinine,  from  100  lbs.  of  bark.  In  another  trial,  he  procured  50  ounces  of  ein' 
chonine  from  tlie  same   quantity  of  bark.     Winckler2  reports,  that  he   got  from  16 

ounces  of  tlie  best  heavy  sort  of  rubiginosa  bark,  and  only  77  grains  from  the  lame  Weight  of 
an   inferior   sample  of  the   bark.     M.  Guibourt3  examined   a   kilogramme   (about  2   II 
avoird.)  of  Cusco  bark,  and  estimates  the  quantity  of  cinchonine  contained  in  it  at  one 
for  every  pound  of  bark.     He  observes,  that  the  bark  is  very  rich  in  red  cinchonine.     S 
the  pieces,  according  to  Bergen,  are  very  rich  in  resin. 

Arica  Bark;  Ecorce  d'Jlrica,  Pelletier;  Quinquina  d'Arica.     The  hark  which,  in  1829 
tier  and    Corriol    analyzed   under  this  name,  appears  to  be  essentially  Cusco  bark.     Ii 
however,  says  M.  Guibourt,  a   little  from  the  ordinary  Cusco  bark,  though  it  constitute! 
of  it.     According  to  Pelletier,  Arica  bark  becomes  deep  green  when  touched  by  nitric  acid  and 
yields,  on  analysis,  an  alkaloid  (aricina),  which  acquires  an  intensely  green  colour  when  dis- 
solved in  concentrated  nitric  acid,  and  which  forms,  with  sulphuric  acid,  a  sulphate,  not  crystal- 
lizable  from  its  aqueous  solution,  but  forming  a  white,  trembling,  gelatiniform  mass.     In  1830 
I  procured  from   M.  Pelletier  a  specimen  of  his  Arica  bark  (which  is  now  in  the  Museum  of 
the    Pharmaceutical   Society),  but  it  is   not   rendered   green   on   the   application  of  nitri 
"The  bark  analyzed  by  Pelletier,"  says  M.  Guibourt,4  "  does  not  become  coloured  hy  nitri 
and  I  am  now  at  liberty  to  state,  that   Pelletier,  having  requested  me  to  return  him  tin- 
part  of  the  Arica  bark  which  he  had  previously  given   ine,  in  order  that  he  might  verity  the 
characters  which  he  no  longer  found  in  that  which  remained  with  him,  obtained  only  negative 
results,  which  left  him  in  great  doubt  as  to  the  peculiar  nature  of  aricina." 

Cortex  Oinchox.?b  puhpuhkk;  Cascarilla  boba  de  hoja  morada.     (Spurious  bark  with  purple 
leaves). — This  is  the  bark  of  Cinchona  pubescens,  var.  ft  purpurea,  Weddell.     Reichel' 
dared   that  the  bark  of  this   tree,  which  Poeppig  brought  to  Europe,  is  identical  with  the  Hu-  ' 
amalies  bark  of  commerce.     But  I   am  satisfied  that  this  is  a   mistake.     For  in  the  fir 
Martiny,6  who  also  received  a  specimen  of  the  bark  from  Poeppig,  has  declared  that  it 
the  most  remote  resemblance  to  Huamalies  bark;  and  in  the  next  place,  the  barks  of  C. pur- 
purea, in   Pavon's  collection  in  the    British  Museum,  as  well  as  those   brought  by  Weddell,  are 
entirely  different  from  Huamalies  bark,  but  agree  with  the  description  given  of  them  by  Ruiz 
in  the  Quinologia. 

The  genuine  bark  of  Cinchona  purpurea  has  some  resemblance  to  that  of  C.  cordifolia.  The 
quills  have  a  rigid  fibre,  are  somewhat  warty,  and  have  a  smooth,  light  gray  epidermis,  some- 
what like  that  of  Cusparia  bark.  They  are  almost  entirely  devoid  of  transverse  cracks.  The 
colour  of  tlie  inner  surface  of  the  bark  (liber)  is  cinnamon-brown.  The  coarser  hark  of  the 
trunk  is  dark  brown,  with  patches  of  the  grayish  epidermis  adherent  to  it.  In  1849,  a  con- 
siderable quantity  of  this  bark,  mixed  with  others,  was  imported. 

The  thick  coarse  bark  yielded  Mr.  J.  E.  Howard  in  100  parts  only  0.85  of  impure  quinine, 
and  0.60  of  cinchonine. 

Considered  in  a  medicinal  point  of  view,  all  the  above  three  sorts  of  bark  are  of  inferior 
quality.  Poeppig  says  that  the  bark  of  C.  purpurea  may  probably  be  found  useful  for  making 
cheap  decoctions,  as  it  can  be  sold  at  a  very  low  price. 

IV.  CORTEX  CINCHONiE  DE  HTJANTJCO.— GRAY  OR  SILVER 
CINCHONA. 

Stn oif  ymes. — Quinquina  de  Lima,  Guibourt ;  China  Huanuco,  Graue  China,  Bergen ;  China 
Huanuco,  Yuanuco,  Guanuco,  Havane,  Goebel ;  Cascarilla  provinciana,  Poppig ;  Cinchona  cinerea, 
Ph.  Ed. 

The  appellations  of  gray  or  silver  applied  to  this  bark  refer  to  the  colour  given  to  the  bark  by 
the  thallus  of  various  crustaceous  lichens  (Graphidece) . 

Histort. — This  bark  was  first  known  in  Spain  in  1799.  One  hundred  and  eighty  chests  of 
it  were  brought  to  Santander,  in  that  year,  by  the  frigate  La  Veloz  ;  and  Ruiz  was  appointed 
to  examine  the  cargo.  He  found  in  the  chests  a  thick  bark,  till  then  unknown  to  the  botanic 
of  Peru,  mingled  with  the  barks  of  C.nitida  and  C.  lanceolata,  and  with  those  of  the  species 
Which  Tafalla  has  designated  by  the  phrase  "  similar  to  Calisaya.rl  Poppig  says  the  trade 
jn  the  barks  of  Huanuco  commenced  in  1785  ;  but  that  in  1815  it  almost  entirely  ceased.  The 
scarcity  of  yellow  bark  will  be  likely  again,  I  should  think,  to  give  a  fresh  impulse  to  it,  as,  the 
quality  of  good  Huanuco  bark  is  excellent. 

Botant. — It  is  unnecessary  to  detail  the  speculations  of  botanists  as  to  the  origin  of  this 
bark  previous  to  Poppig's  discovery.    This  celebrated  traveller  brought  to  Europe  a  bark  calle'i 

1  Buchner's  Repertor.  Bd.  xxxiii.  S.  353.  1830.  »  Ibid.  2te  Reihe,  Bd.  xxv.  S.  3.1.  1812. 

3  .lourn.  de  Cliim.  Mid.  t.  vi.  p.  353.  1630.  *  Hist,  des  Drosuts,  4me  edit.  t.  iii.  pp-  160—101- 

i  Hooker's  Companion  to  the  Botanical  Magazine,  vol.  i.  p.  '252,  1835. 

6  Enryclop.  d.  Med.  Pharm.  Naturalien  und  Rokrwaarenkande,  Bd.  1.  g.  381.  1843. 

1  Lanbert'8  Memoir,  in  Lambert's  Illustr.  of  the  Genus  Cinchona,  p.  78. 

8  Hooker's  Comp.  to  the  Bot.  Mag.  vol.  i.  p.  244,  1835. 
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Casrnrilla  provinciana,  and  which  was  the  produce  of  Cinchona  mkrantha.  Reichel,  an  apothe- 
cary at  Hohenstein  in  Saxony,  examined  and  carefully  compared  it  with  his  own  collection 
of  cinchona  barks,  as  well  as  with  that  of  Von  Bergen  at  Hamburg,  and  declared  it  to  be  identi- 
cal with  the  Huanuco  bark  of  commerce. 

But  under  the  name  of  Huanuco  or  gray  bark  two  distinct  barks  are  found  in  English  com- 
merce—one of  which  is  the  produce  of  C.  micrantha,  the  other  probably  of  C.  nitida. 

CiiMMKRCE. — Gray  bark  is  collected  in  Cuchero  and  Huanuco,  and  is  conveyed  to  Lima,  from 
whence  it  is  exported  to  Europe.     It  comes  over  in  chests,  and  also  in  serons. 

Description.— Gray  bark  always  occurs  in  the  form  of  quills,  which  are  usually  coated. 
Two  sorts  are  distinguished  in  English  commerce — one  as  fine  gray  bark;  the  other  as  coarse  or 
inferior  gray  bark.  These  sorts  usually  come  over  mixed,  but  sometimes  separately.  At  a  sale 
of  gray  bark,  in  April,  1852,  Mr.  J.  E.  Howard  found  the  proportions  to  be  as  follows:  30 
clients  of  unmixed  fine  gray,  30  to  40  chests  of  almost  all  inferior  gray,  and  100  chests  of  fine 
gray  mixed  with  inferior  gray. 

J.  Fine  Gray  Bark;  China  Huanuco,  Goebel,  Pharm.  Waarenk.  Taf.  vii.  Figs.  1  to  4  ;  Quin- 
quina rouge  de  Lima;  Guibourt;  La  [Cascaritla']  Peruviana  or  Quina  cana  legitima, Lanbert,  Bull. 
Pbarm.  t.  ii.— Mr.  J.  E.  Howard  regards  this   bark  as  the  produce  of  C.  nitida,  R  and  P.,  for  it 
agrees  with  the  bark  of  this  species  in  Pavon's  collection,  and  its  description  answers  to  that 
given  in  the  Quinologia,  and  by  Laubert,  of  the  bark  of  C.  nitida.     The  length  of  the  quills  is 
from  three  to  fifteen  inches  ;  their  diameter  from   two  lines  to  one  and  a  quarter,  or  even  two 
inches;  their  thickness  one-third  of  a  line  to  five  lines.     At  the  edge   of  most  of  the   perfect 
quills  we  distinctly  observe  a  sharp  oblique  cut,  made  probably  to  loosen  the  bark.     These  ob- 
lique cuts  are  rarely  found  on  other  barks.     The  quills  are  frequently  somewhat  spirally  rolled. 
We  observe  on  the  epidermis  numerous  short,  irregular,  transverse  cracks;  but  they  do   not 
form  rings, as  in  the  Loxa  or  crown  bark,  and  their  edges  are  flat,  scarcely  separated  or  everted. 
The  colour  of  the  outer  surface  is  clear  or  silvery  gray,  or  whitish;  in  the  smaller  quills  it  is  a 
Duiform  whitish  gray,  while  in  the  large  quills  we  observe  a  kind  of  cretaceous  covering,  owing 
to  the  thallus  of  some  crustaceous  lichens.     The  structure  of  the   inner  surface  of  this  kind  of 
in  the  small  quills,  smooth  ;  in  the   larger  ones  fibrous:  the  colour  is  rather  reddish,  or 
rutty  brown,  than  cinnamon   brown.     The  fracture  is  smooth  and  resinous;   the  odour  clayish 
or  sweet,  and  which  Bergen  says  is  peculiar  to  this  kind.     The  taste  is  astringent,  aromatic,  and 
bitter,  but  not  disagreeable  ;  the   powder   of  a  deep  cinnamon   brown.     Mr.  J.  E.  Howard,  in 
drawing  a  parallel  between  the  fine  gray  (or  nitida)  bark  and  the  inferior  gray  (or  micrantha) 
bark, describes  the  former  bark  as  having  been  when  fresh  "  very  fleshy,"  thicker,  and  not  wrin- 
kled longitudinally.     The  external  colour  of  its  derm  varies  from  maroon  to  rusty,  and  of  its 
ni  (where  not  covered  with  lichens)  of  a  more  or  less  deep  brown.     The  substance  of 
the  bark  is  red.     In  microscopic  structure  this  sort  approximates  to  Calisaya  bark.     The  decoc- 
tion of  fine  gray  bark  becomes  turbid  on   cooling  and   deposits  an  abundant  sediment.     The 
it  circle,  which  is  very  distinctly  seen  in  this  bark,  "  is  connected,"  observes  Mr.  Howard, 
"  with  the  constitution  of  the  bark,  as  indicated  by  various  chemical  reagents,  which,  so  far  as 
1  have  made  experiments,  concur  in  showing  that  it  is  rich  in  all  the  usual  constituents  of  the 
wpol  the  cinchonse,  whilst  the  predominant  feature  is  the  abundance  of  the  tannin."     On  ana- 
lysia  this  bark  yielded  him  2.113  per  cent,  of  alkaloids;  namely,  quinine  0.571,  quinidine  crystal- 
lized 0.142,  and  cinchonine  1.4. 
'I  Infkhior  on  CoAnse  Gray  Bark  :  Quinquina  de  Lima  gris  brim,  Guibourt ;   Cascarilla  pro- 
Poeppig.— Thia  is  the  bark  of  C.  Micrantha  (see  ante  p.  649).     It  has  been  well  de- 
by  M.  Guiljourt  as  follows:     "  Bark  in  the  form  of  long  tubes,  well  quilled,  of  the  size 
| ;i  writing-quill  to  that  of  the   little  finger,  very  frequently  wrinkled  longitudinally  by  drying. 
ternal  surface  is,  moreover,  moderately  rugous,  often  almost  devoid  of  transverse  fissures, 
B  general  deep-gray  tint,  but  with  black  or  white  spots,  and  bearing  here  and  there  the 
as  those  found  on  Loxa  barks.     The  liber  is  of  a  deep-brownish  yellow,  and  as  if 
ol  agglutinated  fibres.    The  taste  is  bitter,  astringent,  acidulous,  and  aromatic:  the  odour, 
luatofRood  gray  barks." 

E.  Howard,  in  comparing   this  bark  with  the  fine  gray  sort  (C.  nitida),  describes  it  as 

)g  woody  or  finely  fibrous,  thinner   than  the  nitida  bark,  wrinkled    longitudinally,  glaucous 

Nernally  (both  as  regards  the  derm  and  epiderm),  rusty  yellow  internally,  and  approximating 

biculata  bark  in  its  microscopic  structure  (see  ante,  p.  050).     Its  decoction  he  finds  to 

"e  pale,  and  to  give  a  small  flocculent  deposit  on  cooling.     In  reducing  this  bark  to  powder,  its 

«>dy  character  is  very  marked.     Mr.  Howard  analyzed  a  specimen   of  this  bark,  and  found 

"»i  it  yielded  1.773  per  cent,  of  alkaloids— namely,  quinine,  0.243;  quinidine,  0.28:  and  cin- 

1.25. 

MPT08AMIA  — Mosses  and  Jnngermannias  are  never  found  on  this  bark.    Foliaceous  lichens 

ore  scarce  than  on  Loxa  bark.     The  following  is  Fee's  list  of  the  Cryptogamia  :— 

Lichenei. — Opegrapha  Rutziana  ;  O.  Condaminea ;  O.  rugulosa  ;  O.  tumidula  ;   Graphis  Achurii ; 

■  urpentina:  Arthonia  conjiuens  ;  A.  divergent;  A.  oblrita  ;  Trypel helium  variolosum ;  Pyrenula 

P.  myriocarpu  ;    P.  mollis ;    Vcrrucoria  nitens  ;    V.  theioplaca  ;    Ascidium   Ciuchonarum  ■ 

-"'•"'fa  tuberadosa.  ' 
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Composition. — T   am  unacquainted   with  any  complete  analysis  of  gray  barks,  though  tlieir 
alkaloid  strength  has  been  determined  several  times.     But  until    the  analyses,  above  qi 
JMr  J.  E.  Howard,  no  one   had  determined    the   comparative  quantity  of  alkaloids  in  the  two 
kinds  of  gray  bark    above  described.    Soubeiran'  states,  that  one  pound  of  Gray  Luna  Cimhona 
yields  a  drachm  and  a  half  of  sulphate  of  cinchonia,  but  he  omits  all  mention  of  quinine. 

The  following  are  the  quantities  of  pure  cinchona  and  quinine  in  this  bark,  according  to  the 
undermentioned  authorities : — 

In  one  pound  of  Bark. 
Cinchonia.  Quina. 

Von  Santen from  74  to  210  grains n  grains. 

,r.   ,      ,.  (finest  sample     50      "  32      " 

Michaehs j  second  sample 74      »  28      « 

Goebel  and  Kirst IBS      "  0      " 

Winckler2  obtained  190  grs.  of  cinchonia  from  1G  ounces  of  strong,  middling-sized  quills, 

According  to  Puttfarcken,3  Huanuco  bark  yielded,  on  an  average,  only  1.6  per  cent  i 
the  colour  of  which  he  describes  as  being,  in  different  samples,  dark  green,  greenish,  green,  and 
gray. 

Medicinal  Properties. — It  must  be  obvious,  from  the  results  of  Mr.  J.  E.  Howard's  ana- 
lyses, that  the  fine  gray  bark  must  possess  more  medicinal  activity  than  the   infi 
gray  sort,  because  the  total  amount  of  alkaloids  (especially  of  quinine)  which  it  com 

Good  gray  bark  is,  medicinally  speaking,  a  valuable  sort  of  cinchona.     Ruiz  and  Pbtoi 
that  the  nitida  bark  (which  I  believe  to  be  the  fine  gray  sort)  is  less  nauseous  and  disagi 
to  sick  persons  than  other  kinds  of  bark.     The  micrantha,  or  inferior  gray  bark,  is  more  nau- 
seous, on  account  of  the  greater  preponderance  of  cinchonine  which  it  contains. 

V.  CINCHONA  HTJAMALIES.— HUAMALIES  BARK. 

Synovymes. — Quinquinas  de  Huamalies,  Guibourt;  Quinquina  Havane  of  French  commerce; 
China  Huamalies  ;  Braune  China,  Bergen  :  China  Huamalies,  Guamalus,  seu  Momalm,  Goebel ; 
Braune  China  :   China  Huamalies  ;   China  fusca,  Geiger. 

History. — It  is  not  known  precisely  when  this  kind  of  bark  first  came  into  Europe.  Von 
Bergen  thinks  that  it  probably  was  introduced  simultaneously  with  silver  bark,  at  the  end  of  the 
last  or  commencement  of  the  present  century.  In  1803,  it  was  frequently  carried  direct  from  Lima 
to  Hamburg  This  bark  is  not  used  as  a  distinct  kind  in  tins  country,  and  hence  most  di 
are  unacquainted  with  it;  but  it  is  bought  by  some  of  our  merchants  for  the  foreign  market!, 
especially  for  Germany. 

Botany. — According  to  Reichel,4  who  examined  Poeppig"s  samples,  the  Hnamalie9  bark  of 
commerce  is  identical  with  the  Cascarilla  boba  ;  and,  therefore,  is  the  produce  of  Cinchona  pube- 
ttens  var.  B purpurea,  Weddell.  But  several  reasons  lead  me  to  believe  that  this  inference  is 
not  correct,  lstly.  Huamalies  bark  is  not  identical  with  the  bark  of  this  species  contained  in 
Bavon's  collection  in  the  British  Museum,  nor  with  that  brought  over  by  Weddell.  2dly.  Dr. 
Julias  Martiny,5  who  obtained  specimens  of  Poeppigs  bark, declares  that  Cascarilla  boba,ffl*n 
to  him  by  Poeppig,  does  not  resemble  Huamalies  bark;  and  I  can  confirm  his  statement,  as  he 
kindly  sent  me  a  small  sample  of  the  Cascarilla  boba,  which  is  now  in  the  Museum  of  the 
Pharmaceutical  Society.  3dly.  The  bark  of  Cinchona  purpurea  is  very  poor  in  alkaloids,  while 
Huamalies  bark  is  comparatively  rich.  4thly.  The  microscopic  structure  of  the  two  : 
very  different.6  Mr.  J.  K.  Howard,  who  has  devoted  much  attention  to  the  subject,  is  of  opin- 
ion'that  Huamalies  bark  is  very  near  to,  if  it  be  not  identical  with,  Cinchona  Chahuargutra. 
Pavon  (C.  Condaminea  var.  Q  Chahuarguera,  De  Cand.),  which  Weddell  regards  as  identical 
with  his  C.  Condaminea  var.  a  vera. 

Description  and  Varieties. — This  kind  of  bark  presents  very  different  appearances  at 
different  ages,  so  as  almost  to  defy  arrangement.  Some  of  the  fine  quills  might  readily  he  mis- 
taken by  inexperienced  persons  for  Loxa  bark.  The  large  flat  pieces, on  the  other  hand,  I  have 
known  mistaken  by  an  experienced  dealer  for  what  he  termed  "flimsy"  red  bark. 

Some  of  the  finer  quills  (Huamalies  simulating  Loxa  Bark)  resemble  those  of  Loxa  Bark, 
but  are  dull  gray  externally,  have  fewer   transverse  cracks,  are  smoother,  or  finciy  siriated  r 
wrinkled   longitudinally,  and,  when   broken,  appear  nearly  white  in   the  interior.     1 
dull  gray  Huamalies  (quinquina  huamalies  gris  terne)  of  M.  Guibourt     Another  kind  frequently 
occurs   in  the  Loxa  Bark  of  commerce,  and  I  hare  heard  it  termed  rusty  crown  bark,    lui 
larger  quills,  with  a  whitish  or  grayish  epidermis,  which  is  striated  or  furrowed  longitudinally, 
but  is  devoid  of  transverse  cracks,  and  may  be  removed  by  the  nail.     This  is  the  thin  amine 


'  TraitS  de  Pharm.  i.  583.  a  Bucl.ner  s  Repert.  2te  Reihe,  Bd.  u 

a  Pharmaceutical  Journal,  vol.  xi.  p.  129,  1851. 

*  Hooker's  Companion  to  the  Botanical  Magazine,  vol.  i.  p.  252,  1835 


Pharmaceutical  Journal,  vol.  xi.  p.  ii»,  iooi. 
Hooker's  Companion  to  the  Botanical  Magazine,  vol.  i.  p 
Encyklopadie  d.  med.-pharm.  Natural,  u.  Rohwaarenk.  p 
at.     t    x?     Li..,,..,  r. I     Phnmi    Jnurnal .  vol.  xii.  IV  61.  1852 


Encyklopadie  d.  med.-pharm.  Natural,  u.  Rohwaarenk. 
Mr.  J.  E.  Howard.  Pharm.  Journal,  vol.  xii.  p.  6),  IB52 
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dith  Huamalies  {quinquina  huamalies  mince  et  rougeatre)  of  M.  Guibourt.     On  some  of  the  pieces 

-ty-coloured  warts,  which,  when  numerous,  are  disposed  in  irregular  longitudinal 

A  flat  or  arched  variety  (verrucous  white  Huamalies  bark)  has  a  whitish  epidermis,  with 

I  warts,  from  which  the  epidermis  has  been  removed.     Another  kind  (verrucous  rusty 

lia)  is  in  quills  or  flat  pieces,  distinguished  by  the  ochre-red  or  rusty  colour  of  its  outer 

he  presence  of  warts,  arranged  for  the  most  part  longitudinally,  and  the  almost  total 

of  transverse  cracks. 

m if; a. mia.— The  following  cryptogamic  plants  are  mentioned  by  Von  Bergen  as  existing 

ark: — 

Liclienes.— Opegrapha   enteroleuca ;  Graphis  duplicata  ;   Verrucaria  phcea  ;   Porina  papillata  ; 

Pyrtnula  discolor ;  P.  mastoidea  ;    and   P.  verrucario'ides  ;    Lecanora  punicea  ;    Parmeha  melano- 

neajlorida  J  Cinchona. 

Composition. — The  proportion  of  cinchona  alkaloids  in  this  bark  has  been  investigated  by 

iten,1  Michaelis,  Goebel  and  Kirst,2  and  Winckler.3    The  following  are  their  results: 

lib.  of  Bark.  Cinchonia.  Quina. 

(\.  Fine  and  middling  fine  quills,  and  flat  pieces  (from  Cadiz  in  1821)    60  0 

I  2.  Thick  warty  quills,  and  flat  pieces  (from  ditto) 75    .  .  0 

Von  Santen   \  3.  Sorts  (from  Lima  in  1803) !•"!."!     00     '.  0 

14.  As  No.  3  (another  chest),  rather  heavy '.'.'.'.'.'.    48  0 

'    As  No.  3  (a  third  chest),  rather  light -95  0 


■J 


1st  sort 


0     ....     12 


Michaelis  .   /2d  sort 48     '  '  '  '    og 


3d  sort 


60     ....    34 


Goebel  and  Kiist  (fine  and  thick  quills  of  commerce) 38 

M.  Thick  quills  and  flat  arched  pieces 66  23 

Winckler   .  /2.  Strong,  coated,  middling  thick,  fresh-looking  quills  .  ........  8  0 

(3.  Thin  quills,  which  were  mixed  with  Loxa  Bark \  \  8.5  .  .  .       0.6 

It  a  tolerably  obvious  from  the  above  analyses,  that  either  different  barks  have  heen  examined 
under  the  name  of  Huamalies,  or  that  this  bark  is  most  unequal  in  the  proportion  of  alkaloids 
which  it  yields.  Mr.  J.  E.  Howard4  says:  "I  have  experimented  on  a  sample  of  brown  warty 
Huamalies,  agreeing  in  general  appearance  with  Goebel's  Pi.  x.  Figs.  1 — 5,  and  found  the  bark 
alkaloids,  and  with  no  peculiarity5   such    as  always   marks   the   two  varieties  of  C. 

.  /IS." 

Mbdicihal  Properties. — These  must  vary  with  the  proportion  of  alkaloids  which  the  bark 
contains.    Some  specimens  are  undoubtedly  of  first-rate  medicinal  quality. 

VI.  CORTEX  CINCHONiE  DE  JAEN.— ASH  CINCHONA. 

Quinquina  de  Loxa  cendre  J,  Guibourt ;    China  Jaen;  Blasse.  Ten-China,  Bergen  ;   China  Jaen 

Tena,  Goebel ;   Blackish  Huanuco,  Batka  ;    Cascarillo  palido,  Ruiz. — It  is  uncertain 

at  what  period  it  was  introduced  into  commerce.    Bergen  states  he  found  it  in  an  old  collection 

made  in  1770.     It  agrees  with  the  bark  described  in  the  Quinologia  as  cascarillo  palido 

Fl.  Peruv.);  a  specimen  of  which,  in  Ruiz's   collection  of  barks,  was   examined   by 

and  found  to  be  identical  with  Ash  Cinchona.     It  is,  therefore,  the  produce  of  C.ovata 

Weddell.     It  differs,  however,  completely,  both  in  appearance  and  com posi- 

i  Carabaya  bark,  which,  according  to  Dr.  Weddell,  is  also  obtained  from   this  variety 

Ah.  J.  E.Howard7  admits  seven   sorts  of  bark  of  C.  ovaia,  and  refers  ash   bark   to  his  first 
wrt,  or  the  smooth-skinned  or  pale  variety  having  a  light  brown  substance. 

usually  imported  in  chests,  but  also  in  serous.     It  is  met  with  in  a  quilled  form 

ills   being  of  middling  size,  or  somewhat   thick;  being  from   4   to  10  inches  long, 

lj  line*  to  1  inch  in  diameter,  and  from  £  to  2  lines  thick.    A  very  remarkable  character 

rk  is  the  crookedness  of  the  quills,  which  are  more  or  less  arched  and  twisted  ;  from 

'nice  we   may  infer   the    probability  of  its   being   obtained    from    a   tree  which 

mp  situation.     On  the  outer  or  epidermoid   surface  we  observe  a  few  transverse 

«i  and  some  faint  longitudinal  cracks;  but  in  these  respects  there  is  a  manifest  difference 

•W  this  and  Loxa  bark.    The  colour  of  the  outer  surface  varies  between  ash  gray,  whitish 

and  pale  yellow,  with  blackish  or  brownish  spots.     The  inner  surface   is  either  even  or 

mj, and  of  a  cinnamon-brown  colour.     The  fracture  is  even  or  splintery;  the  odour  is 

!  the  taste  feebly  astringent  and  bitter;   the  colour  of  the  powder  is  cinnamon-brown. 

1  cinchona  must  not  be  confounded  with  the  ashy  crown  bark   to   be   hereafter  described 


2  Pharm.  Waarenkunde,  i.  74. 
>■  Iteil.e,  Bd.  xxv.  S.  291  and  326,  1S42 
mat,  vol    xii.  p.  61,  I 
'  alluded  to  is  the  presence  of  an  intensely  yellow  colouring  matter,  from  which  it 
urate  the  alkaloids. 

1  Pharmaceutical  Journal,  vol.  xii.  p.  120,  1sj2. 
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Under  the  name  of  "Cusco  Bark"  I  have  met  with  in  commerce  two  harks  which  are  pro. 
bably  the  produce  of  C.  ovala  var.  *  vulgaris  of  Weddell,  and,  therefore,  arc  allied  to  Avli  Cin- 
chona. One  of  these  is  a  thick  coarse  quilled  bark  ;  the  other  a  thin,  Hat,  leathery  sort  of  bark 
in  pieces  which  are  four  or  five  inches  broad. 

Few  cryptogamic  plants  are  found  on  ash  cinchona.    The  following  is  a  list  of"  them, accord- 
ing  to  Bergen:1 — Graphis  sculptwrata ;    Porina  granulata ;    Pyrenula  verrucariouks  ,    / 
punicea  :  Parmelia  melanohuc  i,  anil  Usnca  florida  J  Cinchona. 

Goebel  and  Kirsi2  obtained  only  12  grains  of  quinine  from  a  pound  of  the  hark;  hut  Winckler1 
procured  2S  grains  from  1G  ounces.  Subsequently,  Manzini4  declared  that  it  contained  neither 
quinine  nor  cinchonine,  but  a  new  alkaloid,  which  he  called  cinchovatine or  cinchovine.  Winckler,' 
however,  after  a  careful  comparison,  found  this  supposed  new  alkaloid  to  be  cusconin  or  aricine, 
Guibourt6  regards  it  as  cinchonine.  From  a  mean-looking  specimen.  .Mr.  J.  E.  Howard  ol 
crystallized  quinidine,0  6 1,  and  crystallized  cinchonine  8.86  per  cent.  Some  Hat  pieces  yielded 
him  1.2  of  quinidine  and  1.6  of  cinchonine. 

The  medicinal  powers  of  this  bark  must  be  inferior,  on  account  of  the  small  proportion  of 
alkaloid  which  it  yields. 

VII.  CORTEX  CINCHONiE  DE  LOXA.— LOXA  BARK. 

Synonymks. — Quinquina  de  Loxa,  Guibourt ;  China  Loxa,  Kron-China,  Bergen  ;  Cortex  China 
fusca,  seu  corona,  s.  de  Loxa,  s.  peruvianus,  Goebel ;   Loxa  or  Crown  Bark,  Engl,  com  mi 

History. — Loxa  bark,  if  not  the  first,  was  one  of  the  earliest  kinds  of  Cinchona  bark  intro- 
duced into  Europe.     It  was  probably  the  bark  which  Horbius."  in  1693,  denominated  Ca 
della  Oja,  but  which  Condamine   more  correctly  termed  Corteza,  or  Cascara  de  Loxa.    Of  late 
years,  however,  various  kinds  of  quilled  barks,  differing  in  botanical  origin,  in  appearan 
in  chemical  constitution,  have  been  imported — sometimes  mixed,  sometimes  unmixed — under 
the  name  of  Loxa  or  crown  bark. 

Botany. — According  to  Humboldt8  (who  speaks  very  positively  on  this  point),  the  plant 
fiaured  by  M.  de  la  Condamine  is  the  one  which  Weddell  terms  Cinchona  Condaminea  var.  a 
vera;  though,  as  I  have  before  stated  (see  ante,  p.  634,  footnote),  M.  Guibourt  entertain!  soma 
doubt  aoout  the  accuracy  of  this  statement.  It  is  probable,  therefore,  that  this  is  the  source  of 
the  original  or  old  Loxa  bark. 

C.  Condaminea  var.  8  Candollii,  furnishes  an  inferior  Loxa  bark.  From  M.  Guibourt'a  observa- 
tion on  the  barks  in  M.  Delessert's  collection,  it  would  appear  that  C.  Condaminea  var.  8  Can- 
dollii, yields  yellow  Loxa  bark  (amarilla  de  Loja). 

The  bark  of  C.  Condaminea  var.  y  lucumajolia,  has  also  been  sold  in  London  as  crown  bark; 
I  shall  distinguish  it  as  while  crown  bark. 

From  Humboldt's  observations  respecting  the  bark  of  C.  scrobiculata  var.  a.  genuina  (see  ante, 
p.  635),  it  would  appear  that  this  forms  part  of  the  Loxa  bark  of  commerce. 

Mr.  J.  E.  Howard9  thinks  that  C.  glandulifera  is  the  source  of  the  H.  0.  crown  hark. 

C.  cordifolia  var.  Q  rotundifolia,  may  perhaps  yield  the  Ashy  crown  bark  of  commerce. 

Commerce. — Crown  bark  is  imported  from  Loxa  and  Lima;  in  the  former  case  it  is  shipped 
atPayta,  in  the  latter  at  Callao.  It  is  itnported  in  serons  and  chests.  After  its  arrival,  it  it  fre- 
quently picked  and  sorted.  The  slender,  finest,  thinnest,  and  longest  quills,  with  a  short  trans- 
verse fracture,  form  the  finest  or  picked  crown  bark  (cortex  cinchona  coronal  electus).10  A  some- 
what larger  quill,  with  a  silvery  appearance  of  the  epidermis,  derived  from  the  adherent 
crustaceous  lichens,  constitutes  the  silvery  crown  bark.  A  similar  kind,  Ixtf  in  which  the  external 
coat  has  a  speckled  appearance  from  the  whitish  lichens,  with  the  intermediate  dark-brown 
colour  of  the  epidermis,  constitutes  the  leopard  crown  bark. 

Varieties  and  Description. — The  chief  and  most  important  barks  to  which  the  name  of 
Crown  or  Loxa  bark  has  been  applied,  are  the  following:  — 

i  Monogr.  S.  318.  a  Pharmaceutische  WaarenJcunde,  Bd.  i.  S.  67,  lvJ7— -9 

1  Buchner's  Repert.  Bd.  xxv.  S.  323,  2te  Reihe,  1842;  also,  Chemical  Gaz-Ale,  vol.  i.  p.  '■>'■'■  '"I- 
«  Journ.  de  Pharm.  et  de  Chim.  t.  ii.  p.  95,  184-2;  also,  Chemical  Gazette,  vol.  i.  p.  4J.  1842. 
s  Buchner's  Repert.  Bd.  xxx.  S.  249,  2te  Reihe,  1843;  also,  Chemical  Gazette,  vol.  ii.  p.  189,  !«*• 
«  Hist.  Nat.  des.  Drog.  4eme  edit.  t.  iti.  p.  161,  1850.  7  Bergen.  Monogr.  S.  313.  „ 

s  Plant.  JEquin.  vol.  i.  p.  33.  tah.  10.  "  Pharmaceutical  Journal,  vol.  XII.  p.  |«- 

10  Condamine  observes  :    "  They  told  me  at  Loxa,  that  anciently  they  preferred  the  largest  barks  \"'V 
grosses  ecorces),  which  were  put  aside  with  care  as  the  most  precious;   now,  the  smallest  are  pre  e       ■ 
One  may  suppose  that  ihe  dealers  find  their  advantage  in  this,  because  the  fine  quills  go  in  a  smaller ■ 
pass.     But  a  director  of  the  English  South  Sea  Company  at  Panama,  by  which  place  all  the  '_iar    ™||iii 
goes  to  Europe  necessarily  passes,  assured  me  that  the  preference  now  shown  for  the  small*" '  <1 
founded  on  analyses  of  English  chemists  of  both  barks,  and  it  is  probable  that  the  difficulty  of  dryin,  i^ 
fectly  the  large  quills,  and   their  consequently  becoming  damaged,  has  contributed  to  l)rln?.t.     "' '.  ne,|,a 
credit.     The  common  prejudice  is,  that,  in  order  to  lose'  none  of  their  virtue,  the  tree  should  be 
the  waning  of  the  moon,  and  on  the  east  side  of  the  tree  ;  and  they  did  not  forget  to  make  affirm v  I 
a  notary  of  these  circumstances  in  17:3-3.  as  well  as  of  Us  having  been  gathered  on  the  mountain  >      ^ 
no  ma.  when   the  last  Viceroy  of  Peru   made  a  provision  ol"  bark  to  carry  to  Spain  on  his  re         .^^ 
interest  of  the  collection,  which  forbids   them  to  remain  inactive  three-quarters  I  ,,  assured 

most  of  those  who  gather  the  bark  to  give  up  their  prejudice,  such  as  my  host  at  Cayanuma,  w  ' 
me  that  all  the  seasons  of  the  year  were  equally  proper,  so  lon='  as  the  weather  was  dry.- 
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1.  Original  or  Old  Loxa  Bark. — This  is  the  original  or  true  crown  bark,  and  is  probably 
the  produce  of  C.  Condaminea  var.  a  vera,  Weddell.  It  is  said  to  have  received  its  name  from 
the  following  circumstance : — 

In  October,  1804,  a  Spanish  galley,  returning  from  Peru,  was  taken  by  our  countrymen  oft' 
Cadiz.  Among  the  treasures  found  therein  were  many  parcels  of  cinchona  bark,  two  sorts  of 
which  were  distinguished  from  the  others  by  their  external  appearance  and  mode  of  packing. 
Two  of  these  chests  were  marked  "  Para  la  real  familia,"  i.  e.  "For  the  royal  family"  and  were 
lined  with  sheet  iron;  they  contained  fine  quills,  of  thirteen  inches  long,  tied  up  by  means  of 
bau  into  bundles  of  about  three  inches  in  diameter.  Von  Bergen  states  he  received  from 
England,  in  1824, similar  bundles,  under  the  name  of  second  crown.  The  other  sort  was  marked 
"Para  la  real  corte,"  i.  e.  "  For  the  royal  court.' >  Occasionally,  but  less  frequently  than  formerly, 
bundles  thus  packed  occur  in  the  serons  of  crown  bark  of  commerce.  Hayne2  pointed  out 
tome  differences  between  the  Loxa  bark  of  commerce  and  a  bark  found  in  Humboldt's  col- 
lection, marked  Quina  de  Loxa,  and  which  had  been  collected  from  C.  Condaminea;  the  pe- 
culiar characteristics  of  the  latter  are  the  warty  prominences,  the  transverse  cracks,  which  do 
not  form  rings,  the  browner  tint  of  the  outer  surface,  and  a  more  astringent  taste.  In  a  chest 
of  120  lbs.  of  commercial  Loxa  bark,  Goebel  found  only  three  ounces  of  bark  corresponding 
to  the  description  here  given  of  the  true  Loxa  bark. 

I  have  received  from  Mr.  Berthold  Seemann  a  specimen  of  quina  fina  which  he  himself 
gathered  from  C.  Condaminea  var.  a  vera,  Weddell,  at  Loxa.  It  is  in  slender  quills,  with  nu- 
merous transverse  cracks,  and  has  a  silvery  appearance  externally,  from  the  presence  of 
adherent  crustaceous  lichens.     It  is  the  kind  which  I  have  designated  silvery  crown  bark. 

Mr.  J.  E.  Howard  analyzed  some  "fine  old  Loxa"  quills  which  were  sold  in  1850.  They 
had  traditionally  remained  in  the  London  Docks  twenty  five  or  thirty  years,  and  the  packages 
were  decaying  witb  age.  Some  of  them  were  tied  up  in  bundles;  some  resembled  quinquina 
gris  fibreux  royal  d'Espagne  of  M.  Guibonrt  ;  others  were  thick  heavy  quills.  The  first  sort  in 
bundles  yielded  him,  in  100  parts  of  bark,  quinine  0.714,  quinidine  0.514,  and  cinchonine  0.04. 
The  larger  and  stouter  quills  were  richer  in  alkaloids,  especially  in  cinchonine.  "I  conclude, 
therefore,"  says  Mr.  Howard,3  "that  the  old  original  'crown  bark,'  the  fine  Loxa  of  Uritusinga, 
was  one  which  well  merited  its  character,  on  account  of  the  quantity  of  alkaloids  contained, 
which  (taking  the  whole  together,  for  the  bark  is  rich  in  cinchonine,  and  Calisaya  is  not)  equals 
the  sum  total  of  alkaloids  in  some  specimens  of  Calisaya  bark." 

2.  White  Crown  Bark. — By  this  designation  I  propose  to  distinguish  the  lucuma-leaved  cin- 
duma  bark.  In  1818,  a  chest  of  it  was  sold  in  London  as  "crown  bark,"  yet  it  differs  in 
appearance  considerably  from  the  ordinary  crown  bark  of  commerce.  The  small  or  fine  quills 
are  scarcely  distinguishable  from  some  quills  of  silvery  crown  bark  given  me  by  Mr.  Seemann, 
who  gathered  them  from  C.  Condaminea.  The  large  quills,  however,  present  an  entirely 
ditferent  appearance  from  every  other  sort  of  cinchona  bark  with  which  I  am  acquainted. 
The  coated  large  quills  are  devoid  of  transverse  tracks,  but  are  rugged  externally  from  the 
longitudinal  rents  or  fissures  produced  by  the  expansion  of  the  growing  stem;  and  the  subja- 
cent suberous  coat  which  is  thus  exposed  is  remarkable  for  its  white  satiny  or  silvery  lustre. 
This  bark  is  the  produce  of  C.  Condaminea  var.  y  lucumcp.folia,  Weddell ;  and  its  produce  in 
alkaloids  resembles  that  of  other  varieties  of  C.  Conckuriinea. 

3.  H.O.  Cuown4  Bakk. — This  is  the  crown  bark  usually  found  in  commerce.  It  is  imported 
from  Payta,  and  occurs  in  the  form  of  single  and  double,  fine  and  middling,  coated  quills, 
which  vary  in  length  from  6  to  15  inches;  in  diameter,  from  2  lines  to  an  inch;  in  thickness, 
from  one  third  of  a  line  to  2  lines. 

«.  Some  of  the  quills  are  remarkably  devoid  of  lichens  ;  are  composed  of  a  thin  bark,  which 

externally  has  a  brown    shrivelled  appearance,  being    covered  with    numerous  longitudinal 

wrinkles,  and  having  very  few  transverse  cracks.    The  transverse  fracture  is  short.    The  inter- 

of  a  cinnamon  colour,  but  the  fractured  surface  is  pale  yellow. 

p.  Other  quills  approximate  in  appearance  to  those  of  gray  bark.      They  are  larger  and 

nan  the  preceding,  are  more  or  less  grayish  externally  from  adherent  lichens,  and  are 

d  with  numerous  transverse  cracks,  some  of  which  extend  completely  around  the  quill 

'"  tin1  form  of  a  ring. 

"  "I    the   quills  greatly   resemble  those  of   ashy  crown  bark,  consisting  of   twisted 

qiullj,  which  have  the  same  patchy  (black  and  white)  appearance,  from  the  adherent  lichens. 

figin  of  "H.  O.  crown"  bark  is  not  accurately  known.      Mr.  Howard  and  myself  found 

resembling   it  in   Pavon's  collection.      As  Humboldt  states  that  the   bark  of  C. 

old  as  "quina  rina,"  it  might  be  presumed   that  this  is  in  part  the  source  of  the 

rown    bark,  winch  appears  to  have  replaced,  in  commerce,  the  original  old  Loxa  bark 

')•     But  Mr.  J.  E.  Howard   has  assigned  several  reasons  for  believing  that  ashy 

:rn,/A.S.3lO.  ». Goebel  und  Kunze,  Pharm.  Waarenk.i.36. 

til  Journal,  vol.  >i.  p.  491. 
„,r,  crown  were  brands  adopted,  in  the  timeof  the  Spanish  dominion,  for  two  different 

f>kM~.  '  w,l,cn  nr<'  both  now  included  under  the  general  title,  •  crown  bark.'  ''—(J.  E.  Howard, 

""'■  vol.  .\i.  j).  mi.,  b  v  ' 
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crown  bark  is  identical  with  the  cascarilla  negrilla  of  Poeppig,  and,  therefore,  is  produced  h\ 
Cinchona  glandulifera. 

Mr.  J.  E.  Howard  has  analyzed  two   samples   of   this   bark,  and    the   following  are  hi- 
results: — 

Quinidine  (finely  crystallized 
1000  parts.  from  ether).  Cinehonitu. 

Fine  sample  (in  the  market  in  1850) 5.7  o.6 

A  beautiful  sample  (in  the  market  in  1851)  ....  10.5  .   .   .   .   .  s 

The  sample  last  mentioned  "  was  in  larger  quills,  and  the  large  quills  must  always  be  ex 
pected  to  contain  more  alkaloid  than  those  which  consist  almost  entirely  of  outer  coat, 
we  have  not  only  the  substitution  of  barks  poorer  in  alkaloids  for  the  old  Loxa  richer  in  alka- 
loids, but  we  have  quinidine  substituted  for  quinine,  if  this  be  of  any  importance." 

4.  Ashy  Crown  Bark  of  English  commerce;  China  Pseudo-Loxa  oi  Dunkcle- Ten- ( 'hum,  Bergen' 
Dunkle  Jam  China,  Goebel ;   Quinquina  de  Loxa  cendrd  £,  Guibourt — This   bark  must  not  be 
confounded  with  the  ash  or  pale  Jaen  bark  (p.  657),  from  which  it  is  quite  distinct.1    It  is  in 
from  Lima  in  serons  and  bags.     It  occurs  in  quills  of  about  the  size  of  the  ringers,  and 
abound  in  foliaceous  and  filiform  lichens,  (Parmelia  melanokuca,  Sticta  aurata,  I  snot,  iVr.)    The 
powdery  and  crustaceous  lichens  give  this  bark  a  very  speckled  or  patchy  appearan 
white,  gray,  and  black  patches  being  predominant.     Some  of  the  black  pa  oot-like,  > 
Many  of  the  quills  are  covered  with  rusty  warts  or  fungoid  tubercles,  which  perhaps  have  been 
produced  by  the  puncture  of  an  insect.     Quills  covered  with  these  warts  (which  arc  sometimes 
as  large  as  a  coffee-seed)  have  a  scabious  appearance.    The  epidermis  is  marked  by  longitudinal 
wrinkles  and  transverse  cracks,  by  which,  as  well  as  by  its  blacker  colour,  it   is  readily  distin- 
guished from  ash  bark.     The  internal  surface  is  of  an  orange  or  cinnamon  colour.    Ti 

of  this  bark  is  bitter.  This  bark  agrees  with  the  specimen  in  Pavon's  collection  marked  "Cai- 
carilla  con  hojas  redondas  de  Quiebro  de  Loxa,"  (i.  e.  "  the  bark  of  the  round-leaved  cinchona  of 
the  Quiebro  of  Loxa.")  From  this  it  would  appear  to  be  the  produce  of  C.  mnlifolia  tar.  8 
rotund i folia  of  Weddell.  Bergen  says  that  it  agrees  with  a  bark  contained  in  Ruiz's  collection, 
which  was  said  to  be  obtained  from  C.  lancifolia  of  Mutis.  But  it  differs  from  the  lancifolia 
barks  with  which  I  am  acquainted. 

This  bark  has  been  analyzed  by  Mr.  J.  E.  Howard  ;  and  the  following  are  his  results:—     j[ 

Quinidine  Total 

1000  Parts  of  and  Quinine.  Cinchonine.    Alkaloids 

Ashy  crown,  from  Lima 5.00       9.14  14.14 

Ashy  crown  mixed  with  corky  crown,  from  Lima     :   4.00  (quinidine  chiefly)       2.85       =      6.85 

Ashy  crown  (corresponding   with   the  Dunkele- 

Ten-China),  from  Lima 4.57       3.00 

5.  Wirt  Loxa  Bark;  Twiggy  Loxa  Bark. — Imported  from  Payta  in  serons.    In  Apti 
I   saw  three   serons  of  this   bark  put  up  for  sale.     It  occurs  in  very  slender,  v. 
which  are  tolerably  smooth  externally,  with  scarcely  any  transverse   cracks.      I 
brown,  in  some  places  slightly  gray,  without  any  adherent  foliaceous  or  filiform  lichens, 
of  the  quills  are  lined  by  a  thin  shaving  of  pale  yellow  wood  with  the  bark  froi 

Its  taste  is  very  astringent,  and  but  slightly  bitter.     To  the  fracture  it  is  short  and  resinous.    It 
yields  scarcely  any  alkaloid,  and  its  quality,  therefore,  is  very  inferior.     Notl 
known  of  its  origin.2 

Crtptogamia. — The  following  is  Fee's  list  of  the  Cryptogamia  found  on  Loxa  hark — 
Lichenes. — Opegrapha  globosa  ±  O.  Condaminea ;   Graphis  fulgurata ;  Jlrlh  jrapma; 

A.  murginata  ■  Glyphis  favulosa  (rare)  ;  Chiodecton  ejfusum ;  Pyrenula  veirucarioides ;  Jimamm 
Cinchonarum  •  Lepra  ftava  ;  Lecidea  peruviana  ;  Lecanora  russula ;  L.  subfusca  ,  id.  var.  B  p* 
verulenta  ;  Parmelia  crenulata;  P.  glandulifera ;  Sticta  aurata;  Collema  azureum  :  and  C.dia- 
phanum. 

Composition. — Loxa  bark  (quinquina  gris)  was  analyzed   by  Pelletier  and  Caventou,  an 
by  Bucholz.4 

1  M.  Guibourt  (Hist.  Nat.  des.  Drog.  simpl.  4me  ed.  torn.  iii.  p.  15-2,  I  ,  th  asAorj 

Jaen  bark  and  asliy  crown  bark  under  one  name  ;  viz.  that  of  quinquina  de  Loxa  l,,lXa 

The  former  constitutes  his  variety  "A,"  the  latter,  his  variety  '•  B."  .  ■  .j, 

a  On  account  of  its  remarkably  slender  quills,  this  bark  might  be  presumed  to  be  the  cascarilla  «'*   . 
or  delgadilla  (slender  bark),  or  cascarilla  fina  delgada  (fine  Blender  bark),  which  1' 
obtained  from  Cinchona  liirsuta  ;  but  it  is  devoid  of  the  small  transversal  cracks  '     Imtik 

the  surface  of  the  delgada  bark  rough.    In  its  smoothness  and  colour,  wiry  Loxa  bark  somewhat  reie 
voung  negrilla  bark. 

3  J  own.  de  Pharm.  vii.  70.  *  Gmelin,  Handi  '-  ■■'■ 
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Pelletier  and  Caventou's  Analysis. 
Kinntr  of  cinchonia. 
Kinate  of  lime. 
Green  fatty  matter. 
Red  einchonic. 
Soluble  red  colouring  matter  (tannin). 

colouring  matter. 
Gum. 
Starch. 
Lignin. 

Gray  cinchona. 


Bucholz's  Analysis. 

Cinchonia 0.36 

Kinic  acid 1.17 

Kinate  of  lime  .    .    .' 1.30 

Hard  resin  (red  einchonic) 9.97 

Bitter  soft  resin 1.56 

Fatty  matter,  with  chlorophylle 0.78 

Tannin,  with  some  chloride  of  calcium  (?)  5.80 

Gum 443 

Starch .'.'.'.'.'.'  a  little 

Ligmn 7443 


Commercial  Loxa  bark  . 


99.60 


Soubeiran'  states,  that  one  lb.  of  Loxa  bark  yields  from  one  and  a  half  to  two  drachms  of 
wlphate  of  cinchonia.  It  is  somewhat  remarkable  that  Von  Santen2  obtained  quina,  and  but 
little  cinchonia,  from  Loxa  bark,  as  the  following  table  shows: — 


1  lb.  of  Loxa  Bark. 


Sulphate  0/ Quina.    Pure  Cinchonia. 


grains.  grains. 

Fine  selected  quills 5      ...  

Moderately  thick  quills  and  pieces 12       ......      42/ 

Fine  and  middling  quills 2      ......      %y 

Moderately  thick  pieces 2ll<J  ...'..'.    — 

Selected  thick,  heavy  pieces,  with  grater-like  bark    53^ 

Winckler3  procured  from  16  ounces  of  selected  Loxa  bark  50  grains  of  alkaloids;  namely, 
33 grains  of  pure  quinine  and  23  grains  of  cinchonine. 

Mr.  Howard's  analyses  before  quoted  have  shown  that  the  different  barks,  known  in  com- 
merce as  Loxa  or  Crown  bark,  vary  considerably  in  the  proportion  of  alkaloids  which  they 
contain. 

Medicinal  Pkopeiities.— Fine  old  Loxa  bark  is  probably  almost  equal  in  therapeutical 
powers  to  Calisaya  bark;  and  the  same  may  be  said  of  the  lucuma  leaved  cinchona  bark.  The 
ordinary  Loxa  barks  of  commerce  are,  however,  very  inferior  in  medicinal  activity. 


Vm.  CORTEX  CINCHONiE  RUBRiE.— RED  CINCHONA. 

Cinchona  rubra,  L.  E.  D. 

Sykoictmks.— Quinquina  rouge  verruqueux,  and  non-verruqueux,  Guibourt;  China  rubra  Rothe 
China,  Bergen;  China  rubra,  Cortex  China:  ruber,  Goebel ;  Cascarilla  roxa  verdadera,  Laub. 
[genuine  red  cinchona.] 

History.— The  earliest  travellers  in   South  America,  who  have  noticed  cinchona  bark,  dis- 
tinguish the  different  sorts  by  their  colour:  and  both  Mr.  Arrot  and  Mons.  Condamine  speak  of 
a  red  bark  (cascarilla  coloradu),  and   describe   it  as  being  of  superior  quality.     Dr.  Saunders4 
itostlmt,  in  the  year  1702,  a  parcel  of  bark  (which  he  says  was  the  red  kind)  was  taken  on 
li  vessel,  and  a  portion  of  it  fell   into  the  hands  of  a  celebrated   London  apoth- 
ary.Mr.  D.  Pearson.     In  1779,  another  Spanish  ship,  bound  from  Lima  to  Cadiz,  was  taken 
by  an  English  frigate,  and  carried   into  Lisbon.     Her  cargo  consisted  principally  of  red  bark, 
ind  was,  for  the  most  part,  sent  to  Ostend,  where  it  was  purchased  at  a  very  low  price  by  some 
London  druggists,  who,  after  some  difficulty,  contrived  to  get  it  introduced  into  practice. 
Botast.— Although  the  term  red  bark  is  now  usually  employed  to  designate  a  particular  sort 
bark,  yet  a  red  colour  is   in   reality  not  characteristic  of  any  one  bark  in  particular,  but  is 
mon  to  many;  and,  moreover,  it  appears  to  be  a  non  essential  quality,  and   to   depend  on 
idental  circumstances,  such  as  locality,  soil,  age   of  the  tree,  mode  of  drying  the  bark,  &c. 
C  kmtifolia  yields  both  a  red  as  well  as  an  orange  bark ;  and  some  of  the  pieces  of  the 
bark  ol  commerce  are  scarcely  distinguishable  in  colour  from  those  of  yellow  bark.     Wed- 
1  with  the  red  tint  in  the  barks  of  C.ovata,  C.  scrobiculata,  C.  pubescens,  and 
en  m  C.  Calisaya  ;  and  at  one  time  he  fancied   that  the  first-mentioned  of  these  species  (C. 
™j»)  was  the  source  of  the  genuine  red  bark  of  commerce. 

<«>ainll<,  magmfolia  var.  a  vulgaris  of  Weddell  (Cinchona  oblongifolia  of  Mutis)  yields  a 

W  bark  called  Quina  roxa,  or  Quina  Azahar  0  roja  de  Santa  Fe  ;  and  which  was  sup- 

B  be  the  red  hark  of  commerce.     But  Bergen  has  examined  the  bark  bearing  this  name 

'lection  of  Ruiz,  and  finds  that  it  is  not  commercial  red  bark  but  the  Quinquina  nova 

■*™«b   pharmacologists.     Moreover,  Schra.ler  (who  received  a  piece  of  the  hark  from 

"I'")  declared   it  to  he  a  new  kind  ;  and   Guibourt5   states   that  the  red  bark  of  Mutis, 

posited  by  Humboldt  in  the  Museum  of  Natural  History  of  Paris,  is  not   com- 

'tiZZfr'J'r'ln''['m         „   .,  a  Bergen,  Monogr.  Tab.  zur  5ten  Platte. 

mm,  2te  Reihe,  Bd.  i.  S.  213,  1835;  and  Bd.  xxv.  S.  325,  1842. 
ior  Efficacy  of  the  Red  Peruvian  Bark,  p.  vi.  17b2. 
r.  line  edit.  t.  di.  p.  123,  1860. 
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mercial  red  bark,  but  Quinquina  nova.     To   these  statements  may  be  added   tli(«  testimony  of 
Ruiz  and  Pavon,  and  of  Humboldt;  the  first  two  of  which  writers  state  that  the  Qutna 
obtained  from  Cinchona  oblongifolia,1  but  they  do  not  know  the  origin  of  Quina  colorada  (the  red 
bark  of  commerce)  ;  and  Schrader  states  that  Humboldt  declared  he  did  not  k nnw  the  tree  that 

yielded  red  bark.2 

Commerce. — Imported  from  Guayaquil  and  Lima  in  chests.  Good  samples  ;>re  scares  I 
am  informed  by  an  experienced  dealer  that  this  bark  was  formerly  imported  in  much  larger. 
sized  pieces  than  are  now  met  with. 

Description. — Red  bark  occurs  in  quills  and  flat  pieces.     The  quills  vary  in  diameter  from 
two  lines  to  an  inch  and  a  quarter;   in  thickness,  from  one-third  to  two  lines;   in  length  from 
two  to  twelve   or  more  Inches.     The  so-called  flat  pieces  are  frequently  slightly  curled-  their 
breadth  is  from  one  to  five  inches;   their  thickness  from  one-third  to  three  quarters  of  an  inch 
their  length  from   two  inches  to  two  feet. 

Red  bark  is  generally  coated,  and  consists  of  liber,  the  cellular  and  suberous  coats,  and  usually 
more  or  less  of  the  epidermis  ;  its  outer  surface  is  usually  rough,  wrinkled,  furrowed  and  fre- 
quently warty.     The  colour  of  the  epidermis  varies;  in  the  thinner  quills  it  is  grayish-brown 
or  faint  red-brown:  in  thick  quills  and  flat  pieces  it  varies  from  a  reddish-brown  to  a  chestnot- 
brown,  frequently  with  a  purplish  tinge.     As  a  general  rule,  it  may  be  said  that  the  larger  and 
coarser  the  quills  and  pieces,  the  deeper  the   colour.     Cryptogamic  plants  are  nol  so  I 
on   this  as  on   some  other  kinds  of  bark.     The   cellular   coat  is  frequently  thick  and  spongy, 
especially  in  large  flat  pieces  ;  much  more  so  than  in  yellow  bark.  It  forms  the  round  in 
or  warts.     The  inner  surface  of  the  bark  is,  in  fine   quills,  finely  fibrous;  in  large  quill 
flat  pieces,  coarsely  fibrous,  or  even  splintery.     Its  colour  increases  with  the  thickness  and  size 
of  the  pieces;  thus,  in  fine  quills,  it  is  light  rusty  brown;  in  thick  quills  and  flat  pieces  it  is  a 
deep    reddish  or  purplish  brown.     Some  of  the  specimens  of  red  bark  which  1    have  i 
from  Von  Bergen,  as  well  as  of  those  which  I  have  found  in  English  commerce,  approach  yel- 
low bark  in  their  colour.     The  transverse  fracture  of  fine  quills  is  smooth;  of  middling  quills, 
somewhat  fibrous;  of  thick  quills  and  flat   pieces,  fibrous  and  splintery.     The  taste  is  strongly 
bitter,  somewhat  aromatic,  but  not  so  intense  and  persistent  as  that  of  yellow  hark  ;  the  odour 
is  feeble  and  tan-like;  the  colour  of  the  powder  is  faint  reddish-brown. 

Varieties — The  obvious  and  common  distinction  is  into  quilled  red  bark  and  flat  red  bark. 
The  warty  pieces  constitute  the  quinquina  verruqueux  of  Guibourt  ;  the  pieces  without  warts 
are  the  quinquina  non-verruqueux  of  \)\e  same  pharmacologist.  In  the  red  bark  of  commerce,  we 
frequently  find  pieces  with  a  white  micaceous  suberous  coat;  these,  which  are  probably  the 
produce  of  a  distinct  species  of  Cinchona,  constitute  the  quinquina  rouge  de  Carthagene  of 
Guibourt.3 

The  consumption  of  red  cinchona  being  very  very  small,  but  little  attention  has  been  paid  to 
it,  and  no  distinctions  are  made  of  it,  except  into  the  quilled  and  the  flat ;  the  latter  being  sub- 
divided into  coated  and  uncoaled. 

Composition. — According  to  Pelletierand  Caventou,4  red  bark  contains  superkinate  of  cinchonia, 
superkinate  of  quina,  kinate  of  lime,  red  cinchonic,  soluble  red  colouring  mailer  (tannin),  fatty  matter, 
yellow  colouring  matter,  lignin,  and  starch.  Soubeiran5  states  that  one  lb.  of  deep  red  cinchona 
yields  two  drachms  of  sulphate  of  quina  and  one  drachm  of  sulphate  of  cinchonia;  while  one 
lb.  of  pale  red  cinchona  yields  a  drachm  and  a  half  of  the  sulphate  of  quina  and  one  drachm 
of  sulphate  of  cinchonia. 

The  following  are  the  quantities  of  cinchona  alkaloids  obtained  from  this  bark  by  Von  Santen,8 
by  Michaelis,  by  Goebel  and  Kunze,"  and  by  Winckler.8 

1  The  Cinchona  oblongifolia.,  Mutis  (C .  magnifolia,  Fl.  Peruv.),  is  the  Cascarilla  magnifolia  rar.tt 
vulgaris,  Weddell.  It  is,  therefore,  a  false  cinchona,  and  its  bark  might  he  distinguished  as  false  red  bark. 
It  is  the  Savanilla  baric  of  Batka  (Pharmaceutical  Journal,  vol.  xi.  p.  321,  1852). 

9  Bergen,  Monngr.  S.  268. 

3  Hist.  Nat.  des  Drog.  4eme  edit.  t.  i  i.  p.  120. —In  the  3d  edit,  of  Guibourt's  work,  this  hark  is  called 
quinquina  rouge  a  tpiderme  blanc  et  micace,  and  in  the  2d  edit,  quinquina  Carthagint  muge.  The  author 
thinks  that  it  differs  from  spongy  Colombia  bark  (quinquina  de  Colombie  spon  in  colour.    He 

pays  that  "  the  evident  resemhlance  which  exists  hetwec.n  the  genuine  red  nnn-verrucous  bark  and  the  rid 
Lima  bark,  between  the  red  woody  Carthagena  bark  and  vjoody  Colombia  bark,  and  lasl! 
and  spongy  Carthagena  bark  and  spongy  Colombia  bark,  has  for  some  time  past  led  me  to  think,  what  I 
have  not  hitherto  stated  verbally,  that  these  red  cinchonas  do  not  constitute  distinct  species,  hut 
particular  states  of  other  speeies,  caused  probably  by  the  great  age  of  the  trees.'' 

♦  Jovrn.  de  Pharm.  vii.  92.  »   Traitt  d>  Pharm.  1.603. 

«  Bergen,  Monogr.  Plate  1.  '  Pharm.  Waartnk.  1.  73. 

8  Buehner's  Repert.  2te  Reihe,  lid.  xxv.  S.  325,  1812. 
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1  lb.  of  Bark. 


(  1.  Fine  quills  of  fresh  appearance  (from  Cadiz  in  1803)  .  .  . 
2.  Large,  broad,  flat  pieces,  of  fresh  brownish-red  appear- 
ance (same  chest) 

I  3.  Middling    quills,   from   their  pale  appearance  probably 
twenty  years  older  than  the   previous  (from   Cadiz  in 

1819) 

VonSanten  \  4.  Broad  flat  pieces,  not  so  thick  as  No.  2  (same  chest  as 
No.  3) 

5.  Middling  quills,  heavy,  old  (from  London  to  Hamburg 
in  1815;  not  met  witli  now) 

6.  Thicker,  heavier  quills  (same  chest) 

7.  Thick  flat  pieces,  quills,  and  fragments  (above  80  years 
(         in  Hamburg;  a  pale  kind) 

Hiebaelia 

Goebcl  and  Kunze  (flat  pieces) 

1.  Dark  heavy  flat-coated  pieces 

"2.  Pale  thin  flat  pieces 


Winckler  . 


Cin- 
chonia. 


grs. 
70 


150 

1S4 

20 
3-2 

0.5 
180 
80 


Sulphate     ~ 

Oninn.         Qu 


Quina 


grs. 
77 

15 

31 

30 

11 
9 


grs. 


Cryptogamia. — The   following  are   tlie  cryptogamic  plants  on   red  cinchona,  according  to 


Fee:-1 


Uchenes.—OpegraphaBonplandi;  O.  farinarea  :  Graphis  Jcharii .-  G.  exilis  ,-  G  frumentaria  ; 
Pyrmula  verruearoides  ;  Verrucaria  sinnpisperma  ;  Thelolrema  urrcolare ;  T.  terebratum  ;  T.myrio- 
carpiim ;  and  Leridea  ronspersa. 

.Medicinal  Propkrtiks.— Red  bark,  when  of  good  quality,  approximates  in  its  therapeutical 
powers  to  the  best  Calisaya  bark. 


IX.  CORTEX  CINCHONiE  CONDAMINEiE   PITA YENSIS— PITAYA 
CONDAMINEA  BARK. 

Quinquina  Pitaya, on  de  la  Colombie,  on  de  Antioquia;  Guibonrt,  Hist,  des  Drog.  t.  iii.  p.  140, 
4me  ed.  1850 ;  Quinquina  Pitaya,  Peretti.Jonrn.de  Pharm.  t  xxi.  p.  513,  1835?;  Muratori, 
Pliarm.  Centra l-Blatt  fur  1839,  p.  662  '<2  According  to  the  observations  of  Mr.  J.  E.  Howard 
ami  myself,  made  on  M.  Guibourt's  specimens,  the  quinquina  brun  de  Carthagene  of  the  last- 
mentioned  author  is  identical  with  the  Pitaya  Condaminea  bark. 

The  hark  of  Cinchona  Condaminea  var.  i  Pitayensis,  Weddell.3  Imported  into  England 
from  Buenaventura  in  New  Granada. 

Bark  consisting  of  single  or  double  quills,  or  half-rolled  pieces.  I  have  specimens  which  are 
more  than  a  foot  in  length.  Some  samples,  however,  which  I  have  received,  consist  of  pieces 
not  exceeding  two  or  three  inches  in  length,  sometimes  entirely,  at  others  only  partially,  coated  ; 
the  partially  coated  pieces  consist  of  the  suberous  and  cellular  coats  and  liber.  Epidermis, 
when  present,  dark  brown,  frequently  coated  by  crnstaceous  lichens,  marked  by  numerous 
closely  set,  transverse  cracks,  with  prominent  or  slightly  everted  borders,  which  give  the  bark 
a  grater  like  feel ;  and  here  and  there  presenting  round  or  oval  warts  or  fungoid  rusty  tuber- 
cles, varying  in  size  from  a  grain  of  wheat  to  a  seed  of  coffee,  and  usually  marked  like  the 
latter  with  a  longitudinal,  sometimes  also  with  a  transverse,  fissure.  The  suberous  coat  in 
«ome  pieces  much  developed,  spongy  or  fungous,  fawn  yellow,  sometimes  brown  in  the  interior 
""I  fawn-yellow  externally  and  internally.  Resinous  tissue,  on  the  inside  of  the  suberous  coat 
from  which  it  is  definitely  separated,  shining,  of  a  dark-reddish  colour.  Liber  gradually  passing 
into  tl„.  resinous  coat,  hard,  dense,  dark  reddish-brown  ;  cortical  fibres  fine  and  short. 

Pitaya-Condaminea  is  a  firm  heavy  bark,  having  a  very  bitter,  rather  disasreeable  flavour, 
Which  is  slowly  developed. 

this  bark  is  rich  in  alkaloids,  and  serves  for  the  manufacture  of  disulphate  of  quinine.  It 
•Mains  cinchonine,  quinidine,  and   quinine.     From  one    kilogramme  (or    1000  grammes)  of 

■  bark,  M.  Guibonrt  obtained  23  grammes  of  crystallized  cinchonine,  and  11  grammes  52 
Wltigrammes  of  sulphate  of  quinine;  showing  that  it  is  one  of  the  richest  cinchona  barks. 
""■tori  has  published   an  analysis  of  "Pitaya  bark,"  but  I  am  doubtful  whether  his  bark  is 


J  Cnirt  d'Hist.  Nat.  ii.  263. 

iti..!w(l''T"'''!"r1  'i,Pita?a  o'Pitoya  bark"  having  been  loosely  applied  to  several  different  sorts  of  bark. 

mew  ii,t  difficult  to  determine  with  certainty  the  Bynonymes  of  the  bark  described  in  the  text.   From 

u'tl  received  samples inf  it  in  1630.    Mr.  J.  E.Howard  informs  me  that  the  bark  which  M.  Gui- 

ntlj  showed  him  as  ligneous  Pitaya  bark,  and  as  the  bark  which  Peretti  analyzed,  iaalancifolia 

efore,  probable  that  Peretti'spttayns  is  identical  with  quinidine.—  The  Pitaya-Condaminea 

enhed  must  not  be  confounded  with  th*  bieolourcd  bark  (quinquina  bicolore  of  M.  Guibonrt), 

'  <  i  n  called  "  Fitava  hark."  " 

\Vr',',h  ''?  V '"'"/'"'»"•-•.  1848.— More  recenth-  (Ann.  des  Sciences  Naturelles,  May,  18491 

"■made  this  plant  a  distinct  speeies  under  the  name  of  C,  Pitayensis ;  but,  to  avoid  the  confusion 

i  Us  e  preferred  the  designation  of «'  Pitaya-Condaminea  bark"  to  that  of  '•  Pitaya  bark  " 
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identical  with  that  which  I  have  described.    From  12  ounces  of  bark  he  obtained  17  grains  of 
quinine,  80  "rains  of  cinchonine,  and  18  grains  of  a  peculiar  alkaloid  [quinidine ?1. 

If  the  observations  of  Mr.  Howard  and  myself,  as  to  the  identity  of  Guibourt'i  broirii  Cartha- 
gena bark  and   the  Pitaya  Condaminea  bark,  be  correct,  it   follows  tint  this   is  thi 
Pellelier  and   Caventou1  analyzed   under  the  name  of  quinquina  Carthagint,  and   which  they 
found  to  contain  both  quinine  and  cinchonine,  and  to  be  perfectly  analogous  in  composition  to 
red  bark.     The  resinoid  matter  in  it  was  very  abundant. 

Chemical  analysis  proves  that,  in  a  medicinal  point  of  view,  the  Pitaya-CondamineB 
one  of  the  most  valuable  cinchona  barks.  In  New  Granada  it  is  in  great  repute;1  and 
ments  made  with  it  in  Italy3  show  that  its  reputation  is  well  deserved. 

X.  CORTEX  CINCHONiE  LANCIFOLIiE.— LANCE-LEAVED  CINCHONA 

BARK. 

Synonymes. — Quina  naranjada  vel  Q  primitiva,  Mutis ;  Quinquina  orange.  Humb.:  Casca- 
rilla  naranjada  de  Santa  JV,  Laubert ;  Quinquina  Car lhagene  spongieux,  Gu'ibonn,  1826;  Q. 

de  Mutis,  Guibourt,  1850 ;  Quinquina  rouge  dc  Carthagene,  Guibourt;   China  flava  fibrosa,  < 
1827 — 29  ;  New  Spurious  Yellow  Hark,  Pereira,  1830  ;  Cinchona  aurantiaceu  de  Santa  Ft.  P 
1842;   Orange-coloured  Cinchona  Bark;  Coquetta  \Caqueta?~\   Bark,  English   commi 
Bark,  Chinarinde  von  Bogota  (China  Bogotensis),  Mettenheimer,'  1852. 

In    English  commerce,  the   name  of  Carthagena  bark  is   applied  to  this,  as  well  as  to  the 
bark  of  C.  cordifolia,  even  when  it  is  shipped  from  a  port  on  the  Pacific.    By  way 
the  former  may  be  called  spongy  or  fibrous  Carthagena  bark,  and    the  latter  Imnl  Cat 
bark. 

History. — This   bark  was  distinctly  noticed   in    1793   by  Mutis,6  who  claims  to  be  tl 
coverer  of  the  tree  yielding   it;   but  the  claim  is  contested    by  Lopez  Ruiz,  who  asserts  that  ho 
discovered  it  at  Santa  FG  in  1772.7     By  Mutis  and  his  followers  the  febrifuge  qualities  of  tins 
bark  have  been  greatly  lauded;  by  others,  much  depreciated.     "The  effect  of  mercantile  oun- 
ning,':  says  M.  Humboldt,  "went  so  far,  that,  at  the  royal  command,  a  quantity  of  the  besi 
coloured  cinchona  bark,  from  New  Granada,  which  M.  Mutis   had  caused   to   be   peeled  at  t lie 
expense  of  the  king,  was   burned,  as  a  decidedly  inefficacious   remedy,  at  a  time  when  all  the 
Spanish  field-hospitals  were  in   the  greatest  want  of  this  valuable  product  of  South  Air. 
In  1830,  1  met  with  it  in  English  commerce  under  the  name  of  New  Spurious  Yellow  Bark.    It 
was  unsalable,  and  lying  in  a  warehouse  at  the  London  Docks.     I  sent  a  specimen  of  it  to  M. 
Guibourt,  who  identified   it  as  the   bark  which  he   had  described  as  spongy  Carthagena  bark 
(Quinquina  Carthagene  spongieux),  and  which  M.  Humboldt  had  deposited  in   the  Museum 
d'Histoire  Naturelleof  Paris,  as  Mutis's  Quina  naranjada. 

Within  the  last  few  years   it  has   been   again    introduced  into  commerce  by  M.  Lopez,  of 
Bogota,  as  a  source  of  quinine,  under  the  name  of  Coquetta9  (or  Caqueta?)  bark;  and  il 
price  of  Calisaya  bark  has  induced  manufacturers  to  employ  Coquetta  bark  in  the  manufacture 
of  disulphate  of  quinine;  and  in  this  way  it  has  obtained, as  is  observed  by  Mr.  J.  E.Howard,' 
"a  certain  reputation  in  commerce,  and  proves  neither  so  good  as  was  boasted  on  the  on- 
nor  so  bad  as  was  represented  on  the  other,  in  the  celebrated  controversy  between  the  bi 
of  Peru  and  of  New  Granada." 

Botany. — This  bark  is  the  produce  of  C.  lanci/olia  of  Mutis  (the  C.  condaminea  var.  I  lanci- 
folia o(  Weddell.) 

Commerce. — The  lancifolia  bark  is  chiefly  brought  to  England  from  New  Granada,  usually 
by  way  of  Bogota  and  Carthagena  on  the  Atlantic  side.  Occasionally,  a  similar  species  of  bark 
is  brought  from  Lima  in  Peru. 

Description. — The  lancifolia  barks  of  commerce  vary  considerably  in  appearance.    Those 

1  Journ.  de  Pharm.  t.  vii.  p.  101,  1821.  ,    . 

a  In  the  Times  newspaper  for  September  29,  1S24.  it  is  stated  that  a  mule's  load  of  "  Pitoya  bnrk     had 
been  sent  to  the  British  Consul  at  Bogota,  for  transmission  to  England;   the  Colombian!  considering;  it  t» 
be  equal,  if  not  superior,  to  Peruvian  bark.     But  as  no  description  of  the  bark  is  given,  il 
determine  what  sort  of  bark  is  here  referred  to.     More  recently,  the  government  of  i '  "' .,L"""!> 

as  a  present  to  Pope  Gregory  XVI..  some  "  Pitaya  bark,"  which  fetched  a  high  price,  and  was  said  to  W 
oreferred  in  Colombia  to  other  species  of  cinchona  barks  for  the  treatment  of  fevers  (Journ.  de  I  ""'"}■  )■ 


3  Vallenzesca,  quoted  by  Muratori. 

5  Jahrbuchfur  vrakt.  Pharmacie,  Bd.  xxi  v  .  p.  229,  Aprd  1852.  u„n,in 

6  Papel  Periodico  de  Santa  Fe .  Nam.  iii.  Oct.  11,  1793,  p.  465;   also,  Mercurio  Peruana  de  fi 
Literatura,  y  Noticias  Publicas  que  da  a  luz  la  Sociedad  Academica  de  Amantes  de  Lima,  tomo  in. 
211.  Lima.  1793.  ,         ,    ,        ,  ,,„>rljnr 

1  Lambert's  Illustr.  pp.  28  and  83;  also,  Lopez  Ruiz,  Defensa  y  Demostraciondel  verdadero  atscuonau 
de  las  Quina  del  Reyno  de  Santa  Fi,  en  Madrid,  1802. 

8  Humboldt,  in  Lambert's  Illustr.  p.  33.  .   ,      ,        ,  .a  .v,n,ild  be 

8  The  commercial  name  for  it  is  Coquetta  or  Coqueta.    It  is  probable,  I  think,  that  the  wota  soon 
Caqueta,  one  of  the  names  of  the  Yapura  or  Japura  River,  which  rises  in  the  Andes  of  New  urana  . 

10  Pharmaceutical  Journal,  vol.  xi.  p.  562,  lt?52. 
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obtained  from  the  younger  stems   and  branches  would   scarcely  be  identified,  by  a  superficial 
with  those  procured  from  older  stems.     But  their  leading  and  common  characteristic 
is  an  extremely  fibrous  quality.1     They  may  be  arranged  in  two  divisions: — 

1.  Barks  of  young  stems  and  of  branches,  mostly  quilled,  coated  usually  with  a  brownish  or 

h  epidermis, often  covered  with  whitish  crustaceous  lichens,  which  give  it  a  grayish  or 
silvery  appearance,  as  well  as  with  foliaceous  and  fibrous  lichens.  The  quills  vary  in  size, 
from  that  of  the  little  finger  to  an  inch  and  a  half  in  diameter.  Some  of  them  are  smoothish, 
others  rather  rough  from  numerous  short  slight  cracks  (longitudinal  and  transverse),  with 
llightly  everted  edges.  They  are  extremely  fibrous,  and  moderately  bitter.  Altogether,  they 
would  pass  with  many  observers  for  gray  barks2  It  is  the  very  fibrous  character  of  this  bark 
that  must  have  given  origin  to  the  name  of  towy  bark  (C.  shtpea ;  Quina  estoposa).  Mr.  J.  E. 
Howard  considers  this  bark  to  be  identical  with  Guibourt"s  King  of  Spain's  fibrous  red  Loxa 
cinchona  (quinquina  de  Loxa  rouge  fibreux  du  Roi  d'Espagne),  and  with  Lamberrs  lizard- 
coloured  ( lagartijada)  bark,  which  is  described  as  being  entirely  ligneous. 

According  to  Mr.  J.  E.  Howard,  the  bark  which  was  analyzed  by  Peretti,3  under  the  name 
of  Pitaya  bark,  was  a  coated  lancifolia  bark  in  coarse  quills.  His  opinion  is  founded  on  the 
examination  of  specimens  shown  to  him  by  M.  Guibourt,4  who  has  described  it  as  being  identi- 
cal with  Pitaya-Condaminea  bark  (see  p.  663.) 

ated  lancifolia  quills  are  sometimes  met  with.  In  form  and  size  they  resemble  coarse 
cassia  lignea. 

2.  Barks  of  the  trunk  or  of- old  stems  composed  of  the  liber,  the  cellular  coat,  and  usually  a 
whitish  or  yellowish-white  thin  micaceous  suberous  coat.  The  larger  pieces  are  semi-cylindrical, 
or  more  or  less  channel  led,  4  or  5  inches  in  diameter,  £  of  an  inch  thick,  and  vary  in  length  from 
1  or  2  to  21  inches.  The  liber  is  extremely  fibrous,  very  slightly  bitter,  in  some  pieces  almost 
insipid,  and  of  an  orange  or  red  colour.  The  fracture  of  the  cellular  coal  is  short,  of  the  liber 
long-fibrous  or  stringy.  Many  of  the  pieces  are  marked  by  one  or  more  oblique  grooves  or  de- 
pressions apparently  produced  by  a  twining  plant,  and  which  are  almost  peculiar  to  this 
bark. 

In  general,  this  bark,  as  found  in  commerce,  is  trimmed ;  that  is,  part  of  the  outer  coat  has 
been  removed  by  rasping.5  These  trimmed  pieces  are  somewhat  smooth  externally,  covered 
with  bark  dust,  as  if  abraded  from  mutual  friction,  and  present  here  and  there  flat  and  angular 
marks,  the  result  of  the  trimming  process,  and  resembling  those  seen  on  trimmed  Russian 
rhubarb. 

In  regard  to  colour,  there  are  two  sorts  of  lancifolia  bark,  one  orange  or  yellow,  the  other  red. 
Orange  lancifolia  bark  is  the  standard  sort,  and  to  which  the  name  of  Coquetta  bark  is  exclu- 
sively ap[)lit'il.  It  is  Gnibourt's  quinquina  orange  de  Mutis.  The  red  lancifolia  bark  is  known  in 
commerce  as  red  Carthageua  bark.  It  is  Guibourt's  quinquina  rouge  de  Carthagene.  It  is  a  New 
la  bark,  gathered  from  a  tree  growing  side  by  side  with  that  which  yields  the  orange 
lancifolia  bark,  and  is  employed  by  chemical  manufacturers  in  the  preparation  of  quinidine. 
3  which  respectively  yield  the§e  two  barks  are  probably  varieties  of  the  same  species. 
A  red  lancifolia  bark  is  imported  from  Peru,  and  is  of  better  quality,  for,  though  not  rich  in 
alkaloid,  it  yields  quinine. 

Composition. — This  bark  yields  quinine,  quinidine,  and  cinchonine,  but  in  very  variable 
proportions.  In  some  sorts  (e.  g.  the  red  Carthagena  sort)  the  quinidine  greatly  predominates  ; 
and  hence  they  are  sometimes  called  "  quinidine  barks.'' 

Mr.  J.  E.  Howard  suspects  that  Peretti's  pilayne  is  identical  with  quinidine. 
follow  ing  arc  the  results  of  some  experiments  on  Coquetta  bark: — 

Expt.  1 — 7000  grains  of  bark  yielded  158  grains  of  alkaloid,  soluble  in  pure  washed  ether, 
and  4-1  grains  of  alkaloid,  insoluble  in  ether  but  soluble  in  alcohol.  The  158  grains  of  alkaloid, 
when  converted  into  disulphate  of  quinine,  yield  112  grains  of  the  crystallized  salt. 

Expt.  2.— 7000  -rains  of  bark  furnished  158  grains  of  alkaloid,  which  yielded  126  grains  of 
crystallized  disulphate  of  quinine. 

'!. — 70DD  grains  of  bark  gave  56  grains  of  alkaloid,  which,  converted   into  disulphate 
Of  quinine,  yielded  36  grains  of  the  crystallized  salt. 

Mr,  Hindsley  has  kindly  furnished  me  with  his  results  obtained  by  operating  on  1  lb.  avoird. 
irk  ;  they  are  embodied  with  the  preceding  in  the  following  table:  — 


l>ark  contained  in  Pa  von' 8  collection  in  the  British  Museum,  and  marked  "  Quina  estoposa  de 
IWy  [or  Fil>n>ns]  Cinchona  of  Loxa,)is  probably  a  lancifolia  hark  (see  .Mr.  J.  E  Howard's  paper 
nthe  Pharmaceutical  Journal,  vol.  xi    p,  558,  1852). 

•  '.  some  scions  of  a  quilled  lancifolia  bark  were  exposed  for  sale  at  the  London  Docks, 
ith  serous  of  gray  harks,  from  which  they  did  not  appear  to  be  distinguished. 
n   d,   Pharmacie,  t.  x.\i.  p.  513,  1835. 
tin  di  VAcadtmit  Royalt  it  M/decine,  t.  iv.  p.  245,  1839;  and  Hist.  Nat.  des  Drag.  4me  edit.  t. 
Ul.  p.  141,  1850. 

in  Ins  Quinologia  (Germ,  trans.  p. 36),  expresses  his  opinion  that  the  steins  and  thick  branches  of 
racoons  trees  ifiould  be  rasped,  before  peeling  them,  in  order  to  get  rid  of  the  epiderm. 
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Disulphate  of 
7000  grs.  of  Bark.  Quinine.  Quinidine.  Cinchonmr. 

Expt.  1.  Coquetta  bark 112        ....     Undetermined.  .  .  .  Indrtermincd. 

"       3!  "  '.'.'.'.'.'.'.'.'.'.'.'.'.'.  36  '.'.'.'.'.'.  "  '.'.'.'..'.       11 

(  Coquetta  bark 72.1  10  5  nn  9 

Mr.  Hindsley  1  Lancifolia  trimmed 32.2  17.5  94  g 

(Uncoated  quill  lancifolia.  .  .  .  57.4  16.1  - 

Medicinal  Properties. — Chemical  analysis  shows  that  this  l>;irk  varies  considerably  in  its 
strength  ;  but  in  general  it  may  be  regarded  as  a  moderately  good  bark. 

XI.   CORTEX  CINCHONiE  DUR.3E3   DE  CARTHAGENA— CARTHAGENA 
HARD  CINCHONA  BARK. 

Syxoxtmes. — Quinquina  de  Carthagene  jaune  pale,  Guibourt;  China  flnva  dura  ;  Hurte  ntlk 
China,  Bergen;  Quina  amarilla  [Bogotensium],  Minis  ;  Quina  jaune,  Humboldt;  Catcarilla-Mula 
vel  Mula-Cascarilla,  Peruv.  and  Boliv. ;    Yellow  Bark  of  Santa  Fe  ;   Carthagena  bark. 

History. — This  bark  was  first  noticed  by  Mutis,1  under  the  name  of  quina  amarilla,  or  yellow 
bark  of  Bogota. 

In  English  commerce,  the  name  of  Carthagena  bark  is  applied  generally  to  the  barks  of  C. 
cordifolia  and  C.  lancifolia. 

Botany. — Hard  Carthagena  bark  is  the  produce  of  C.  rordifolia  var.  a.  vera,  Weddell.  This 
is  proved  by  the  evidence  of  both  Guibourt  and  Bergen,  the  former  of  whom  examined  Hum- 
boldt's authentic  specimens  of  Mutis's  yellow  bark  ;  and  the  latter,  the  specimens  in  Ruiz's 
collection. 

Commerce. — This  bark  is  imported  chiefly  from  New  Granada,  but  sometimes  from  Peru 
and  Bolivia.  It  usually  comes  over  in  drum-like  serons  of  about  80  lbs.  net,  or  in  half-chesti 
of  about  70  lbs. 

Description. — It  occurs  in  fine,  middling,  and  thick  quills,  and  in  flat  pieces.  The  quills 
vary  in  diameter  from  three  to  eight  lines,  in  thickness  from  half  to  one  and  a  half  I 
length  from  five  to  nine,  rarely  to  fifteen  inches.  The  flat  pieces  are  more  or  less  twisted, 
arched,  or  warped  (sometimes  like  pieces  of  dried  horn)  in  drying,  and  are  from  a  half  to  two 
inches  broad,  two  to  seven  lines  thick,  and  four  to  eight,  rarely  to  twelve  inches,  long,  ftnh 
quilled  and  flat  pieces  are  met  with  either  coated  or  uncoated.  The  coated  pieces  often  l><-nr 
considerable  resemblance  to  Cusparia  bark.  Weddell  compares  the  appearance  of  the  derm  of 
the  quilled  pieces  to  that  of  the  bark  of  the  same  age  of  C.  pubescens.  The  periderm 
which  is  usually  more  or  less  rubbed  off.  is  thin,  soft,  somewhat  corky,  laminated,  with  irregu- 
lar longitudinal  furrows;  transverse  cracks  are  very  rare.  The  epidermis  is  whitish,  yellowish- 
white,  or  ash-gray.  In  the  flat  pieces,  the  periderm  is  sometimes  rendered  tuberculous  by  the 
development  of  small  cellular  masses  between  the  periderm  and  the  cellular  coat.  The  uncoated 
pieces  consist  of  the  liber  and  cellular  coat.  On  their  external  surface  we  frequently  observe 
irregular,  flexuous,  longitudinal,  but  not  very  deep  furrows.  Here  and  there  we  perceive 
whitish  or  grayish  spots  arising  from  the  persistence  of  shreds  or  fragments  of  the  periderm. 
The  internal  surface  varies  from  smootbish  to  fibrous;  often  the  fibres  project  obliquely,  eiving 
the  bark  a  scaly  fibrous  appearance.  The  prevailing  tint  of  the  cortical  layers  is  usually  dull 
ochre-yellow.  Externally,  the  uncoated  pieces  are  reddish  or  brownish-yellow.  Internally,  the 
tint  is  brighter  and  more  or  less  orange-coloured  in  the  younger  and  fresh  pieces;  in  older 
pieces  it  is  more  brownish.  The  transverse  fracture  short,  externally  suberous,  internally  more 
or  less  fibrous.  The  longitudinal  fracture  (which  is  with  difficulty  effected)  is  uneven,  short, 
and  in  some  pieces  coarse-splintery.  The  taste  is  moderately  bitter  and  astringent.  The 
powder  is  cinnamon-coloured. 

Some  of  the  coarse  uncoated  quills  are  very  smooth  to  the  touch,  and  might  well  bear  the 
name  of  velvet  bark,  which  Humboldt  says  is  applied  to  this  bark  by  the  common  people  in 
New  Granada. 

I  have  received  from  Sir  William  Hooker  two  sorts  of  bard  Carthagena  bark,  differing  but 
slightly  from  each  other,  accompanied  with  a  note  signed  by  Jose  Manuel  Restrepo,  and  dated 
Bogota,  ]3th  of  December,  1800.  They  are  described  as  being  the  produce  of  two  varieties  of 
C.  rordifolia  : — 

"  O.  cordifolia,  No.  1.— The  fruit  of  this  species  is  long,  yellow,  and  abundant.  It  is  found  intheforeiti 
under  a  h'gher  temperature  than  C.  lancifolia,  and  is  more  luxuriant  and  thicker  than  the  latf-r. 

"  C.  cordifolia.  No.  2.— The  fruit  is  smaller  than  that  of  No.  1 ,  and  is  black.  'I  he  fibres  of  the  leaves 
have  but  little  red.  and  rather  incline  to  green.     Is  this  the  C.  ovata  of  Weddell^  .  .     , 

"  In  some,  forests  these  two  kinds  of  bark  produce  no  sulphate  of  quinine.  To  what  can  this  be  owing  . 
Probably  to  the  nature  of  the  soil  or  the  age  of  the  tree  ?" 

Chyptogajiia  — Very  few  cryptogamia  are  found  on  this  bark.  The  following  are  those  men- 
tioned by  Bergen : — 

1  Papel  Periodico  de  Santa  Fi  de  Bogota  [edited  by  Rodrigo  Socorro].  No.  89—  128,  ITflW*. 
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Lichenes. — Trypethelium  variolosum;  Thelotrema  bahianum  ;  Pyrenula  poronoides  ;  P.  discolor; 
Parmelia  melanokura  :  Usnea  florida  &  Cinchona. 

Composition. — This  bark  yields  quinidine  and  cinchonine.  Weddell  says  that  in  France  it 
has  been  found  to  yield  a  very  small  proportion  only  of  cinchonine,  and  scarcely  any  quinine. 
Bat  the  reports  of  the  German  chemists  are  very  different. 

The  following  are  the  quantities  of  the  cinchona  alkaloids  which  Von  Santen  and  Goebel 
ami  Kirst  obtained: — 

1  lb.  of  Bark.  Cinchonia.  Sulphate  of  Quina. 

a  H-  Quills  and  flat  pieces  (from  Cadiz  in  1814)    .  .    30  grs 32  grs. 

Von  Santen  j.,    Fiat  pieces  (from  Cura.ao  in  1806) 36  grs 5  grs. 

Goebel  and  Kirst  found  56  grs.  of  Quina,  and  43  grs.  of  pure  Cinchonia. 

The  bark  analyzed  under  the  name  of  Carthagena  cinchona,  by  Pelletier  and  Caventou,1  was 
Carlhngena  brown  cinchona2  (see  Pitaya  Condaminea  bark,  p.  6G3.) 

Gelatine  occasions  no  precipitate  in  the  infusion  ;  tincture  of  galls  produces  turbidness;  ses- 
iloride  of  iron  a  green  colour. 

Medicihil  Properties. — These  are  greatly  inferior  to  those  of  Calisaya  bark,  though,  accord- 
ing to  Weddell,  Mutis  declares  that  "Ea  est  species,  quae  China?  auctoritatem  perditam  restituet, 
et  quae  a  tempore  ejus  introductions,  a.  1742,  in  medicina  singulare  pretium  obtinuit." 

Xn.  CORTEX  CINCHONJE    DE  MARACAIBO.— MARACAIBO  BARK. 

In  1831,  Mr.  Carpenter,3  of  Philadelphia,  published  some  observations  on  a  new  variety  of 
cinchona  bark,  called  Maracaibo  bark.  In  1841,  M.  Guibourt  met  with,  in  commerce,  large 
quantities  of  Maracaibo  cinchona  (quinquina  de  Maracaibo). 

1  have  found  in  English  commerce  three  barks  under  the  name  of  "Maracaibo  bark:"  — 

1.  A  root-bark  which  was  given  to  me  by  Mr.  J.  E.  Howard  as  ,;  curly  Maracaibo  bark,"  and 
to  which  I  have  already  referred  (see  New  Granada  Cinchona  Root-bark,  p.  649).  It  contains 
cinchonine. 

2.  A  stem-bark  consisting  of  short  broken  twisted  quills  and  flat  pieces,  rarely  more  and 
usually  less  than  three  inches  long.  Some  of  the  quills  are  entirely  uncoated,  and  consist  ex- 
WiMvcly  of  liber.  Other  quills  and  flat  pieces  are  partially  covered  externally  by  a  grayish- 
white  coat.  This  variety  contains  very  little  alkaloid,  and  is  closely  allied  in  appearance  to  the 
bark  of  Cinchona  cordifolia.     This  probably  is  the  sort  referred  to  by  Mr.  Carpenter. 

3.  A  very  coarse  powder  or  small  fragments  of  the  liber  of  a  very  bitter  friable  bark. 


TABLE  OF  COMMERCIAL  CINCHONA  BARKS, 

WITH   THE   BOTANICAL    SPECIES    FKOM   WHICH    THEY    ARE   PEESTJMED    TO    BE    OBTAINED. 


Name . 
1.  Genuine  Calisava  or  Yellow  Bark   (Cin- 
chona flava  [regia],  Ph.  Lond.)     


2.  Jnsephian  Calisaya   Bark  (Ichu-Cascaril- 

Catearilla  del  Pajonal,  Boliv 

S.  Bolivian    .Mulberry   Calisaya    (Cascarilla 
moratla,  Uoliv.)     

4.  Cascarilla-Carabaya  ;  Zambamorada,  Pe- 

ruv 

la  provinciana,  Huanuc  > ;  C .  mo- 

Carabava;      Quepo-Cascarilla, 

Boliv 

<i.  Cnsrarilln   Colorada   del   Cuzco;    Casca- 
rilla de  Santa- Ana,  Peruv 

"■  Peruvian  Calisaya 


Hlla-Echeniqut,  Peruv.;  Cascarilla- 
Qmj>0,  Boliv 

9.  Ciirabaya  Bark 


10.  Ciurn  Bark  ICarua-carua.  Peruv.;  Casca- 
rilla- or  Quitm-amarilla,  Carab.)   .... 


Remarks. 
Monopoly     bark     may   be 
taken  as  the  type   .... 

Sold  as  Calisaya  barks. 
Strictly  speaking,  they 
are  false  Calisaya  barks 

Except  No.  7,  these  baTks  ( 
are  not  distinguished  by 
any  special  names  in 
English  commerce;  but 
are  usually  known  as 
spurious  or  false  Cali- 
saya barks.  In  France, 
the  designation  of  Cali- 
saya le-ger  (light  or 
flimsy  Calisaya)  is  given 
to  some  of  them  (e.  g.  to 
Nos.  3.  5,  and  6)     .   .   .   .   { 

This   is    not    to    be    con-   ) 
founded  with  No.  4  .  .  .   j 

Tins  is  not  to  be  con 
founded  with  the  red 
Cusco  bark,  No.  6 


in-   > 
ed  5 


Botanical  Species. 

1.  Cinchona  Calisayavar. 

<*■  vera,  Weddell. 

2.  C .  Calisaya  var.  2  Jo- 

sephiana,  Wedd. 

3.  C.  Boliviana,  Wedd. 

4.  C.  ovata  var.  &   rufi- 

nervis,  Wedd. 

5.  C.  micrantha,  Wedd. 


6.  C .  scrobiculata  var.  & 

genuina,  Wedd. 

7.  C .  scrobiculata  var.  ,<? 

Delondriana,  Wedd. 

8.  C.    art  ygdalifolia, 

Wedd. 

9.  C.  ovata   var.    a.  vul- 

garis, Wedd. 

10.    C.    pubesrens    var.    a. 
Pelletieriana,  Wedd. 


J  Journ.  dt  Phnrm.  vii.  101.  i  Guibourt,  Hist,  des  Drog.  ii.  06. 

■  Ulinu'l  American  Journal  of  Science  and  Arts,  vol.  x.x.  p.    2,  1831. 
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Table  of  Commercial  Cinchona  Barks — continued. 
Name.  Remarks. 

(  Occasionally       imported    ) 

11.  Cascarilla  morada,  Ruiz ;  Cascarilla  bobo   !  with    No.    10,   and    not  [  11. 

de  hojas  moradas,  Huanuco 1  distinguished    by    na;ue   | 

(  from  it. 

12.  Gray  Bark;  Huanuco  or  Lima  Bark  (Cin-    I  T'iese  t"r°  sorts  of   pray    f  jo 

chona  cinerea.  1'h    Ed.)  :-  h:!r     *re  "JOtdirtinguwh. 

„.  '      „     ,    '        .         .  ed  in  English  commerce: 

i.  Fine  Gray  Bark  (Quinquina  rouge   )       theyare  usually  import- 

de  Lima.  Guib.)     ed  -mjxed    together,  hut    . 

«•  Inferior  or  Coarse  Gray  Bark  (Quin-           ;lre   sometimes    brought   | 
quina  de  Lima  gris  brun,  Guib.)   .  J        over  ^separately [ 

.  13. 

13.  Huumalies  Bark  j  Rusty  Bark 


14.  Ash  Bark  (Quinquina  de  Loxa  cendri  A, 

Guib.;  Blasse  Ten-China,  Bergen)     .   .   . 

15.  Original  or  True  Crown  Bark  (Cinchona 

pallida  [de  Loxa],  Ph.  L.j   Cinchona  co- 
rona:, Ph.  Ed 

16.  White  Crown  Bark 


)    Not  to  be  confounded  with 
J       ashy  crown  bark  (No.  18;  } 

1  f  1 


11. 


17.  H.  O.  Crown  Bark 


18.  Ashy   Crown   Bark   (Quinquina  de   Loxa 

cendri   B,    Guib.;     Dunkele    Ten-China, 
Bergen) 

19.  Wiry  Loxa  Bark    


In  commerce,  these  barks 
are  cal led  Loxa  or  Crown  \    *■'• 
Barks 


J 


20.  Red  Bark  (Cinchona  rubra,  Ph.  Lond.)   .  . 

21.  Pitaya  Condaminea  Bark  {Quinquina  Pi- 

taya, Guib.)     

22.  Fibrous    Carthagena      Bark    (Quinquina 

orange  de  Minis,  Guib  ) 

23.  Hard  Carthagena   Bark  (Quina  awarilla, 

Mutts)     


)   Not  distinguished  byname 
>       in  English  commerce  .  . 

!The   Coquetta  or   Bogota 
Bark  is  a  variety  of  this 
f  This    and     the    preceding 
bark  are  called  Cartha- 
I       gena  Bark    in    English 
(       commerce 


21.  Maracaibo  Bark,  No.  2 


25.  Bolivian  Cinchona  Root  Bark 

2G.  New  Granada  Cinchona  Root  Bark;  Curly 
Maracaibo  Bark 


22. 


23. 


Both  these  root  barks  are 
in  short,  contorted, 
twisted  pieces (.26 


Botanical  Spttin. 

C.    pit] 
purpurea.  \\ 


t.   C.   nitiila.   Ruir 
and  I' 

C.  Condnmin. 
Chahuargui 
Cand.  ' 

C.  ovatn   var.  a.  vul- 
garis, Wedd. 

C.  Condaminea  vat.  n 
vera,  Wedd. 

C.  Condaminea  vat.  y 

lucumc 
C.  glandulifera,  Ruiz 

and  Pavon  '  ' 
ft   cordifolia 

rolundi/oltii. 

('.   hirsuta,  Ruiz  and 

Pavon? 

C. ? 

idamin  a  ear.  I 

Pitayensis,  \\ 

ft  i  ondaminta  var.  i 
lancifolix.  Wedd 

ft    cordifolia   var.   a 
vera,  Wedd. 

C.  cordifolia? 

C.  Calisaya  var  &  Jo- 
sephiana,  Wedd. 


The  barks  enumerated  in  the  above  table,  and  which  have  been  previously  de- 
scribed, yield  very  unequal  quantities  of  the  cinchona  alkaloids,  and,  therefore,  in 
a  medicinal  point  of  view,  are  of  very  different  qualities.  The  following  are, 
according  to  M.  Guibourt,  the  most  active  barks : — 

1.  Calisaya  bark. 

2.  Orange-yellow  [includes  C.  micrantha,  see  ante,  p.  619]. 

3.  Pitaya  [Pitaya  Condaminea,  see  ante,  p.  662]. 

4.  Red  genuine,  verrucous  [see  ante,  p.  662]. 

5.  Red  genuine,  non- verrucous  [see  ante,  p.  662]. 

6.  Red  Lima  [Fine  Gray,  see  ante,  p.  655]. 

7.  Gray  Lima  [Inferior  Gray,  see  ante,  p.  655]. 

8.  Huamalies,  white  verrucous  [see  ante,  p.  656]. 

Composition. — In  February,  1791,  Fourcroy1  published  an  analysis  of  St.  Lucia 
or  St.  Domingo  hark  (a  false  cinchona  bark,  yielded  by  Exostemma  jloribun 
which  was  long  regarded  as  a  model  of  vegetable  analysis.  In  1802,  Seguin2  con- 
cluded that,  as  the  active  principle  of  cinchona  was  precipitated  by  an  infusion  of 
nutgalls,  it  must  be  gelatine ;  and  therefore  proposed  and  employed  the  use  ot 
clarified  glue  as  a  febrifuge  in  intermittents  !  In  1803,  Dr.  Duncan,  jun.*  Bhowed 
that  the  active  principle  could  not  be  gelatine,  but  must  be  a  substance  mm  g 
which  he  therefore  termed  cinchonia.  In  1806,  Vauquelin4  published  some  experi- 
ments on  seventeen  kinds  of  cinchona.     In  1810,  Gomes5  succeeded  in  isolating 

1  Ann.  de  Chim.  viii.  113,  and  ix.  13.  a  Ann.  de  rhim.  xcii.  121;  and  xci.  273  and  304. 

1  Nicholson's  Journal,  vi.  225.  *  Ann.  de  Chim.  lix.  113.  .. 

*  Mem.  da  Acad.  Real  das  Sciencias  de  Lisboa,  iii.  201 ;  and  Ed.  Med.  and  Surg.  Journ.  vn.  M'- 
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rata,  and  obtaining  it  in  a  crystalline  form.  In  1820,  Pelletier  and  Caventou1 
announced  the  existence  of  two  cinchona  alkaloids — dnckonia  and  quinia — in  cin- 
chona bark.  In  1829,  Pelletier  and  Coriol8  discovered  a  third  cinchona  alkaloid — 
^ — in  a  new  sort  of  cinchona  bark,  which  they  termed  Arica  hark  (the  bark 
of  Cinchona  pubescent  var.  a.  Pelletier iana,  Weddell).  In  the  same  year  (1829), 
Serturner3  gave  the  name  of  quinoidine  (chino'idine)  to  another  supposed  peculiar 
alkaloid  contained  in  yellow  and  red  barks ;  the  existence  of  which,  however,  was 
denied  by  Henry  fils  and  Delondre.4  In  1833,5  the  last-mentioned  chemists  an- 
nounced a  new  cinchona  alkaloid,  called  quinidine,  which  they  obtained  from  yellow 
bark,  and  which  was  doubtless  contained  in  Serturner's  quinoidine;  but,  finding  its 
composition  to  be  identical  with  quinia,  they  subsequently6  stated  that  their  sup- 
posed new  alkaloid,  quinidine,  was  nothing  else  than  hydrate  of  quinine.  In  1846, 
Liebig7  declared  that  a  considerable  portion  of  the  resinous-looking  body  called  qui- 
noidine,  which  the  makers  of  sulphate  of  quinine  obtain  from  their  mother  waters, 
was  amorphous  quinine,  and  bore  the  same  relation  to  ordinary  quinine  that  barley- 
sugar  does  to  sugar-candy.  In  1849,  a  Dutch  chemist,  Van  Heijningen,8  submitted 
quinoidine  to  a  careful  examination,  and  found  in  it  quinidine,  or,  as  he  termed  it, 
^  quinine;  and  the  year  following  (1850)  he  obtained  from  it  another  alkaloid, 
which  he  called  y  quinine.'3 

The  organic  constituents  of  the  cinchona  barks,  as  determined  by  Pelletier  and 
Caventou,  and  subsequently  by  other  chemists,  are  quina,  cinchonia,  aricina,  qui- 
1-inir,  tannic,  and  kinovic  acids,  cinchona  red,  yellow  colouring  matter, 
I'll]  mutter,  starch,  yum,  and  liijnin. 

Puttfarcken10  found  that,  by  incineration,  the  cinchona  barks  yielded  from  0.58 
(yellow  or  Calisaya  bark)  to  3.4  (ash  cinchona)  per  cent,  of  ashes,  the  chief  con- 
stituent of  which  was  carbonate  of  lime.  Some  barks  (e.g.  Calisaya  and  Huanuco) 
yielded  ashes  of  a  green  colour,  owing  to  the  presence  of  manganate  of  potash, 
ruttfai'cken's  results  favour  the  opinion  that  with  the  increase  of  the  alkaloids  in 
the  barks,  the  proportion  of  lime  diminishes. 

1.  Volatile  Oil  of  Cinchona  Bahk  (Odorous,  Aromatic,  or  Balsamic  Principle.) — This  was 
procured  first  by  Fabbroni,"  afterwards  by  Trommsdorff.18  It  was  obtained  by  submitting  bark 
with  water  to  distillation.  The  distilled  water  had  the  peculiar  odour  of  the  bark,  and  a  bit- 
terish acrid  taste.  The  oil  which  floated  on  the  water  was  thick  and  butyraceous,  and  had  the 
peculiar  odour  of  the  bark,  and  an  acrid  taste.     From  20  lbs.  of  bark,  Trommsdorff  obtained 

ins  of  oil.  Zenneck13  says  the  cinchona  odour  is  imitated  by  a  solution  of  turmeric  in 
potash,  as  well  as  by  chloride  of  iron. 

2.  Cincho tannic  Acid  (Tannic  Acid ;  Astringent  Principle ;  Soluble  Red  Colouring  matter). — 
CJDcho-tannic  acid  diilers  from  the  tannic  acid  of  nutgalls  in  being  less  astringent,  in  yielding  a 

<>lour  or  precipitate  with   the  salts  of  the  sesquioxide  of  iron,  and   in   the  remarkable 

hicility  with  which  its  solution  absorbs  the  oxygen  of  the  air,  especially  under  the  influence  of 

Furthermore,  the  compounds  which  it  forms  with  acids  are  more  soluble  than  those  of 

ill  tannic  acid.     According   to  Schwarz,14  the  formula  of  the  hydrate  of  cincho-tannic 

•  "ir'O'-f  2HO=C14H809.  The  products  of  the  oxidation  of  this  acid  are,  according  to 
the  same  authority,  1  eq.  of  cinchona  red,  C12H707,  2  eq.  of  carbonic  acid,  2CO,2  and  1  eq.  of 
water,  HO.    So  that  it  must  absorb  3  eq.  of  oxygen. 

-mow  Red  (RedCinchonic  ;  Insoluble  Red  Colouring  Matter). — Berzelius15  and  Schwartz 
Wgard  this  substance  as  a  product  of  the  oxidation  of  cincho  tannic  acid.     It   is  an  inodorous, 

reddish-brown  substance,  insoluble  or  nearly  so  in  cold  water,  somewhat  more  soluble 
in  l<"t  water,  but  readily  soluble  in  alcohol  and  alkalies.  As  obtained  by  Schwartz,  it  also  dis- 
solved easily  in  ether.  Acids  favour  its  solution  in  water.  Its  alkaline  solution  is  intensely 
fed.     Dried  at  212°,  Schwartz  found  it  to  consist  of  C12  H707. 

In  the  previous  edition  of  this  work,  I  expressed  an  opinion  that  red  cinchonic  resembled  in 
most  of  its  properties  catechuic  acid  (catechine)  which  is  found  in  abundance  in  another  genus 

J  fown.dt  I'harm.  t.  vii.  p.  49,  1821.  3  Ibid.  t.  xv.  p.  565,  1829. 

Ou  ■  t.xvi.  p.  II,  1830.  *  Ibid,  t.xvi.  p.  144,1830. 

xix.  p.  623,  1833.  «  Ibidt  t   xx   p   i57'1&34. 
i,  Ma}  23,  1846:  Ann.  d.  Chim.  u.  Pharm.  Bd.  lviii.  S.  348, 1846. 

leal  Journal,  vol.  ix.  p.  322,  1850.  »  Ibid,  vol.xi.  p.  521,  1852. 

rol.xi.p.  129,  1851.  »  Berl.Jahrb.lS07. 

Bd.  xviii.  S.  223,  [624.  «>  Pharm.  Central- Blattf&r  1832,  8.  236. 

J  tormaceuttcal  Journal,  vol.  sit.  p.  17,  1852.  ">  Traili  de  Chimie,  t.  v.  p.  585,  1831, 
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of  cinchonaceous  plants  (see  Uncaria  Gambir).     Pelouze  and   Fr^my1  assert  that  "the  tannin 
contained  in  cinchona  is  nothing  else  than  catechuic  acid,  and  red  cinchonic  is  a  produi 
oxidation  which  precedes  the  formation  of  ruhinio  acid." 

4.  Kinic  Acid  (Cinchonic  or  Quinic  Acid).     C7H401.2HO. — Exists  in  cinchona  barb 
bination  probably  with  the  cinchona  alkaloids  and  with  lime.     It  crystallizes  from  it>  a 
solution  in  prisms  with  rhombic  bases.     Its  presence  may  be  most  readily  detected  by 

ing  it  into  kinone  (C,2H404).  This  is  done  by  submitting  the  substance  supposed  to  contain 
kinic  acid  to  distillation  with  peroxide  of  manganese  and  sulphuric  acid;  the  kinone  distill 
over.  It  is  a  yellow  crystallizable  substance,  soluble  in  water,  and  having  a  pungent  odour. 
If  its  watery  solution  be  treated  with  ammonia,  it  absorbs  oxygen  from  the  air,  and  I 
first  brown,  and  finally  black,  owing  probably  to  the  formation  of  inelanic  acid  (C,JH*0*4« 
20=C12H406).  If  chlorine  water  be  added  to  another  portion  of  the  solution  of  kinone,  the 
liquid  assumes  a  bright  green  colour.  Dr.  Stenhouse2  has  proposed  to  detect  the  pre 
kinic  acid  in  cinchona  bark  by  converting  it  into  kinone. 

5.  Kinovic  Acid  (Kinova  Bitter ;  Cliiococeic  Acid).  Cl2H809. — Has  been  found  in  Calisaya 
bark,  as  well  as  in  the  false  cinchona  bark  called  quinquina  nova.  It  exi>ts  in  the  latter  bark 
most  probably  in  combination  with  lime.3  It  is  a  white  amorphous  substance,  almost  insoluble 
in  water,  but  readily  soluble  in  alcohol  and  ether.  A  solution  of  the  Innovate  of  magnesia 
yields  precipitates  (kinovates)  with  solutions  of  acetate  of  lead,  bichloride  of  mercury,  ami  the 
salts  of  cinchonia.     Kinovic  acid  is  devoid  of  febrifuge  power.4 

6.  Cinchona  Alkaloids. — Three  alkaloids  obtained  from  genuine  cinchona  barks  have  been 
used  in  medicine;  viz.  Quina,  Cinchonia,  ami  Quinidina.  Aricina,  another  but  imperfectly 
known  cinchona  alkaloid,  has  not  hitherto  been  applied  to  medicinal  purposes. 

The  cinchona  alkaloids  exist  in  cinchona  bark  in  combination  with  one  or  more  acids;  pro- 
bably with  kinic  and  tannic  acids;  according  to  Henry  lils  anil  Plisson,5  with  kinic  acid  and 
cinchona  red.     They  reside  chiefly  in  the  liber. 

Cinchonia,  quina,  and  aricina,  were  regarded  by  Pelletier  as  being  respectively  the  monoxide, 
binoxode,  and  teroxide  of  an  hypothetical  nitrogenous  base,  which  he  called  quinogen,  and 
whose  formula  is  C20H12N. 

The  following  are  the  formula?  and  equivalents  for  those  cinchona  alkaloids  which  have 
been  best  studied  : — 


Cinchona  Alkaloids.  Formula.  Equivalents.  Authority. 

Quinidina C36[I«N90* 'JIG    Leers. 

,,  <C88HraNsO« 300    Laurent. 

<-iuina ,  Ci0[I'2,\O'  102    Liebig. 

;C38HOTN*Oa 2o4     Laurent. 


Cinchonia 


C  °II'2NO 


154     Liebig. 


TABLE,    SHOWING   THE     PERCENTAGE    AMOUNT    OF    ALKALOIDS    OBTAINED    FROM    THE   OFFICINAL   BaBISS 

of  the  British  Pharmacopoeias. 


100  Parts  of  Bark. 

Calisaya  : — 
Average  produce  (see  p.  648) 

Uneoated  thick  flat  pieces 

Best  sort 

Var.  Q  Josephiana 

Red  Bark : — 

Best  sort 

Large  broad  flat  pieces 

Dark  heavy  flat-coated  pieces 

Pale  thin  flat  pieces     

Loxa  or  Crown  : — 

Fine  old  Ijoxa  quills,  in  bundles    .... 

Finest  Crown 

H.  O.  Crown,  fine  sample,  1850 

Ditto  ditto  1851 

Ashy  Crown,  from  Lima 

Ashy  Crown,  mixed  with  Ashy  Crown 
from  Lima 

Gray  or  Huanuco  :  — 

t  ine  gray 

Inferior  or  coarse  gray 

Strong  middling-sized  quills 


2.2  to  2.6 

2.14 
3.8 
3  29 


0.104 
0.078 


0.714 
0.52 


Quinidina. 


0.514 


0.57 
1.05 


0..371 
0.243 


05 

0.4  (chiefly 
quinidina) 


0.142 
0.23 


1.51 

2.34* 
1.04 

0.04 
0.42 

0.0(5 
0.08 

0.914 
!  0.285 


1.4 
1  2.3 
2.5 


Ml,  a!', ill. 


4.1G 
3.85 


1.2G8 
0.94 
0.63 
1.13 

1.411 
0.685 


2.113 
1.773 


1  (ours  de  Chimie  Ginerale.  t.  iii.  p.  171,  1660. 

0  Memoirs  of  the  Chemical  Society  of  London,  vol.  ii.  p.  226,  1£45. 

3  Hlasiwetz,  Chemical  Gazette,  vol.  ix.  p.  441,  Dec.  1.  1851. 

4  Weil,  Bu.  liner's  Jiepertor.  2te  Reihe.  Bd.  iii.  S.  396,  IE 
s  Journal  de  Pharmacie,  t.  xiii.  pp.  269  and  369,  1827. 


1>, -lli-tier  and 
Soubl  i  ran. 
Winckler, 
Riegel. 
Riegel. 

Riegel. 
Riegel 
Winckler. 
Winckler. 

J.  E.  Howard. 
Riegel. 

.1    i;    Howard. 
.1.  B.  Howard. 

J  B.  Howard. 
J   E.  Howard. 


Cinchona  : — its  Composition.  671 


1.  Quina. 

Qitina ;    Quinininum ;    Chininum ;    Quinine.      Formula    C3SH22N204    (Laurent).1      Eq.    370. 

Symb  Qn. — Discovered  in  1820,  by  Pelletier  and  Caventou.  It  is  a  probable  constituent  of  all 
genuine  cinchona  barks,  but  especially  of  the  genuine  yellow  bark  (Cinchona  Calisaya),  from 
which  it  is  chiefly  obtained.  It  is  also  procured  by  chemical  manufacturers  from  the  cheaper 
but  inferior  cinchona  barks  of  Carabaya,  Bolivia,  and  New  Granada. 

The  simplest,  readiest,  and  cheapest  mode  of  procuring  quina  is  by  adding  ammonia  to  a 
solution  of  the  sulphate  of  quina  and  collecting  and  drying  the  precipitated  quina. 

As  usually  procured,  quina  is  in  the  form  of  a  whitish,  porous  mass.  Pelletier  crystallized 
it  by  dissolving  it  in  alcohol  of  sp.  gr.  0.815,  and  setting  the  solution  aside  to  evaporate  sponta- 
neously in  a  dry  place.  Liebig  obtained  it  from  a  somewhat  ammoniacal  watery  solution,  in 
the  form  of  fine  silky  needles.     Quina  crystallized  from  its  aqueous  solution  is  a  hydrate,  and 

has  for  its  formula  Qn,  6HO=C38H22N204,6HO. 

Quina  is  inodorous,  very  bitter,  and  fusible  at  about  300°  F.  The  fused  mass,  when  cold,  is 
yellow,  translucent,  friable,  and  somewhat  like  resin  in  appearance.  One  part  of  quina  requires 
about  400  parts  of  cold  water,  or  250  parts  of  boiling  water,  or  2  parts  of  boiling  alcohol  and 
60  parts  of  cold  ether,  to  dissolve  it.  The  aqueous  and  alcoholic  solutions  react  as  an  alkali. 
Dissolved  in  either  alcohol  or  acidulated  water,  quina  possesses  the  property  of  left  handed 
rotatory  polarization.     At  a  temperature  above  72°  F.  this  rotatory  power  decreases. 

When  quina  is  distilled  with  excess  of  potash,  an  oily  liquid  base,  called  quinoline  or  cincho- 
lint,  C,8H7N,  is  obtained.  Some  other  organic  bases,  as  cinchonia,  and  strychnia,  also  yield, 
when  distilled  with  potash,  the  same  product.  Dr.  Stenhouse2  has  proposed  to  detect  the  pres- 
ence of  an  alkaloid  in  bark  by  this  test. 

Quina  and  its  salts  may  be  readily  detected  by  the  following  test:  if  the  alkaloid  or  its  salt 
be  diluted  with  water,and  chlorine  water  be  then  added,  the  alkaloid  is  dissolved  without  pro- 
ducing any  remarkable  effect.  But  if  ammonia  be  now  added,  the  liquid  acquires  a  grass-green 
colour.3  By  this  colour  quina  may  be  distinguished  from  cinchona  and  quinidina.  If  a  sub- 
stance suspected  to  contain  quina  be  powdered,  then  shaken  with  ether,  and  afterwards  succes- 
sively treated  with  chlorine  and  ammonia,  the  liquid  will  assume  a  green  colour  if  the  slightest 
trace  of  quina  be  present. 

The  nulls  of  quina  are  of  two  classes,  one  termed  neutral,  the  other  acid ;  the  former  contain 
one,  the  latter,  two,  equivalents  of  acid  to  each  equivalent  of  base.4  They  are  for  the  most  part 
readily  crysiallizable,  very  bitter,  and  of  a  pearly  aspect.  The  less  soluble  salts  are  the  oxalate, 
the  tartrate,  the  (annate,  and  fcrrocyanate.  The  soluble  salts  are  more  bitter  than  the  corre- 
sponding salts  of  cinchonia.  They  yield  precipitates  on  the  addition  of  tannic  acid  (or  tincture  of 
nutgalls),  ammonia,  bichloride  of  mercury,  and  bichloride  of  platinum.  Hyposulphite  of  soda 
causes  a  white  crystalline  precipitate  (hyposulphite  of  quina)  when  added  to  a  solution  of  hy- 
drochlorate  of  quina.  According  to  Wiuckler,5  neither  amorphous  quina  nor  amorphous  cin- 
chonia, when  saturated  with  hydrochloric  acid,  yield  any  precipitate  with  the  hyposulphite  of 
soda. 

The  following  is  the  composition  of  quina:  — 

Pelletier 
Atoms.  Eq.Wt.  Per  Cent.  Laurent.  Liebig.  and  Dumas. 

Carbon 38     ....    228     ....     73.54     ....     73.54     ....     74.40     ....    75.02 

Hydrogen 22    ...  .      22    ...  .      7.09    ....      7.07    ....      7.61     ....      6.66 

i 2     .  .  .  .      23     .  .  .  .      9.03     ....       —      ....      8.11     ....      8.45 

Oiygen 4     ....      32     ....     10.33     ....       —      ....      9.88     ....     10.43 

Anhydrous  Quina.      1     ....    310     ....    99.99     ....  100.00    ....  100.00     ....  100.50 

Amorphous  Quina. — A  supposed  uncrystallizable  form  of  quina  contained   in   the  mother- 

from  which  sulphate  of  quina  has  crystallized,  and  which  is  usually  found    in  the  sub- 

■  illed  quinoidine.     Liebig6  considers  that  it  bears  the  same  relation  to  crystallizable  quina 

that  IxirU-y-siigar  does  to  sugar-candy;  and  Wiuckler7  states   that   ordinary  quina    may  be  ren- 

MTed  amorphous  by  the  action  of  acids.     He  farther  informs  us  that  the  amorphous  cinchona 


59—377,  1847.   Llebig's  formula  is  C^WNO* :  equiv.  162. 


.. .  Gaz.  vol.  xi .  pp.  320  and  362  ;  also  in  the  Phil. 

Andre,  Journ.  de  Pkarm.  xxii.   127,  1836.     The  green  product  of  the  actum  of  chlorine 

"i.i  on  quina  hag  been  called  by  Braades  and  Leber  'Pharm.  Central- Blattfur  1838,  p. 875),  dal- 

C'«H'°NO'  (more  properly  thalleiochin,  from  Sxkkm).    They  also  mention  two  other  products 

Of  decomposition  ;  one  termed  nu lanoehin,  and  the  other  rusiochin. 

'  It  Liebig'a  formula  for  quina  be  adopted,  the  above  two  classes  of  salts  would  be  called  respectively 

neutral,  nlthough  the  hitter  possess  an  acrid  reaction.     The  duplication  of  the  equivalent  for 

.   Regnault,  necessarily  alters  the  nomenclature  of  the  sal  is. 

i.  p.  '-'-'•  1648.  '  •  Lancet. 

'  Chtiiiical  Gazette,  vol.  vi.  p.  121,  1848. 
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alkaloids  (quina  and  cinchonia)  may  be  distinguished  and  separated  from  the  crystalline  alk-i- 
loids  by  hyposulphite  of  soda,  which  precipitates  the  latter,  from  their  muriatic  solution,  in  the 
form  of  crystalline  hyposulphites,  but  occasions    no  precipitate  with  corres] 
the  amorphous  alkaloids. 

Some 'doubts,  however,  still  exist  as  to  the  real   nature  of  the  so-called  amorphous  quina 
Roder1  declares  that  it   is  merely  ordinary  quina  combined  with  a  resin;  while  Van  Hnjnin- 
gen2  resolved  the  so-called  quinoidine  into  ordinary  quina,  cinchonia,  quinidina,  and  a 
substance. 

Dilute  solutions  of  quina  (especially  an   acidulated   aqueous  solution  of  the  commercial  sul- 
phate) exhibit  in  certain  aspects  a  peculiar  celestial  blue  colour.     This  property  lias  been  de- 
nominated, by  Professor  Stokes,3  fluorescenry.     Sir  John  Herschel4  considered  it   to  be  a 
superficial,  or,  as  he  termed    it,  epipolic  (from  ltmro\fi,  a  surface')  dispersion.     Sir  D.  Bre water' 
however,  showed  that  the  effect  was  not  confined  to  the  surface,  but  extended  to  a  con 
ble  depth  into  the  body  of  the  liquid,  and  he,  therefore,  regarded  it  as  a  particular  casei 
mil  dispersion.     More  recently,  Professor  Stokes   has  shown   reason  for  concluding   that  in  this 
process  of  true  internal  dispersion  the  chemical   or  invisible  rays  of  the   spectrum,  which  art- 
more   refrangible   than   the  violet  rays,  change  their  refrangibility,  thereby  becoming 
and  produce  the  blue  superficial  light  in  question.6 

1.  Quin.e  Sulphas  (Quince  Disulpkas,  Ph.  Lond.).     See  post. 

2.  Quix;e  Bisclphas.     Formerly  called    Neutral  Sulphate  of  Quina.     Formula7  (Qn,  HO) 
.  2S03,+  LGHO=(C38H22N204,HO),2S03=16HO.     Eq.  weight  543.— This  salt  is  readily 

by  adding  sulphuric  acid  to  the  sulphate.  It  is  sometimes  produced  in  the  manufacture  of  the 
latter  salt,  and  remains,  on  account  of  its  greater  solubility,  in  the  mother  liquor,  with  the  sul- 
phate of  cinchonia.  it  crystallizes  in  rectangular  prisms  or  silky  needles,  reddens  litmus,  ami 
dissolves  in  about  11  parts  of  water  at  ordinary  temperatures,  and  also  in  spirits  of  wine. 
When  heated,  it  melts  in  its  water  of  crystallization,  and  at  '212°  loses,  according  to  both  Baup 
and  Liebig,  24. G  per  cent,  of  water.  It  is  distinguished  from  the  ordinary  sulphate  by  its  acid 
reaction  and  its  greater  solubility  in  water.  Its  solution  is  fluorescent, and  possesses  the  property 
of  left-handed  rotatory  polarization.  With  sulphate  of  the  sesquioxide  of  iron  it  forms  a  double 
salt,  which  crystallizes  in  octohedra  resembling  those  of  alum. 

2.  Cinchonia. 

Cinchonine;  Cinchonina  ;   Cinchoninum.     Formula  C38H22N202,  Laurent.8    Equiv.  294.    Sym. 

bol  Ci. — Its  presence  was  inferred  in   1803  by  Dr.  Duncan,  Jun. ;  but  Gomes  first  succei 
obtaining  it  in    1810.     It  is  a  probable  constituent  of  all  genuine  Cinchona  barks,  but  is  met 

with  most  abundantly  in  Cusco  and  Gray  barks.  It  is  obtained  from  the  sulphate  of  cinchonia 
in  the  same  way  that  quina  is  procured  from  its  sulphate. 

Cinchonia  readily  crystallizes  from  us  alcoholic  solution.    The  crystals  are  anhydrous,  colour- 
less, inodorous,  and    bitter,   though    less    so    than    quina.      Their   shape  is   that  of  a   fot 
prism,  with   oblique   terminal    facets.     It    fuses,  but  with   more  difficulty  than  quina,  and,  by 
the  cautious  application  of  heat,  it  is  volatilized,  and  yields  a  crystalline  sublimate.     During  its 
sublimation,  it  evolves   an   aromatic  odour  (by  which,  according    to  Liebig,  it  is  disttn 
from  quina).     Heated  with  potash,  it  yields  cinchonine. 

It  is  less  soluble  in  water,  alcohol,  and  ether,  than  quina.  Thus,  cold  water  scarcely  dissolves 
any  of  it,  and  boiling  water  takes  up  only  j^fftb  part  of  its  weight.  It  is  somewhat  soluble 
in  spirit  of  wine,  and  the  more  so  in  proportion  as  the  spirit  is  stronger  and  its  temperature 
higher.  According  to  Duflos,  strong  spirit  of  wine  dissolves  only  3  per  cent,  of  its  v,  ■ 
cinchonia.  In  ether  it  is  insoluble,  and  by  this  property  it  is  both  distinguished  and  separated 
from  quina.  Cinchonia,  dissolved  either  in  alcohol  or  in  acidulated  water,  possesses  the  pro- 
perty of  right  handed  rotatory  polarization,  and  is  thereby  distinguished  from  quina,  whose 
rotation  is  left-handed. 

Cinchonia  or  its  salts  dissolves  in  chlorine  water  without  undergoing  any  obvious  change.  la 
this  respect  it  agrees  with  quina  or  quinidina.  But  if  ammonia  be  added  to  the  solution,  a 
white  precipitate  is  produced.  By  this  latter  character  cinchonia  is  distinguished  from  both 
quina  and  quinidina. 

1  Pharmaceutical  Journal,  vol.  viii.  p.  295,  1848.  v.l  ix.  p.  *S,  IMO- 

3  Philosophical  Transactions  for  1852.  4  Ibid,  for  1845. 

5  Edinburgh  Transactions,  vol.  xvi.  part  ii.  1846;  also  Lond.  Edinb.  and  Duhl.  Phitosoph.  Mag.iot 
June,  1*1-.  . 

6  For  an  abstract  on  the  views  of  Herschel.  Brewster,  and  Stokes,  see  the  Pharmaceutical  Journal, vo\- 
xii.  p.  215.  1  .        ,,„ 

1  Regnault  tCours  El  km  tie,  2ine  edit,  line  part.  p.  720.  16.30),  gives  the  following  lormuia 

for  this  salt:  lC-IP'X-OUIO),  2S03-4-8HO).  This  would  give  onlyI5  percent,  for  the  water  ol  crystalli- 
zation.   It  is  probable,  therefore,  that  the  "8HO"  is  a  misprint  for  "  16HO." 

it   Pkarm.  B&.  lxii.  p.  90,  1847.— Liebig's  formula  for  it  is  C"HlW>,  and  Us  corre- 
sponding equivalent  154. 
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Of  the  salts  of  cinchonia  those  which  are  interesting  in  a  medicinal  point  of  view  are  the 
ihates.  + 

I  Cinchonix    Sulphas;   Sulphate  of  Cinchonia ;    Cinchonia  Disulphas.      Formula  (Ci  HO) 
S03;2HO=(C3'H^N2O2HO),S()3+JHO.     Eq.  weight  3G1.     The  sulphate  of  cinchonia  of'com- 

usually  obtained    from  the  mother  waters  from  which  sulphate  of  quina  has  crystal- 

llie  crystals  of  this  salt  are  short,  oblique  prisms,  terminated  by  dihedral  summits.    Its 

taste  is  bitter.     When  healed  it  becomes  phosphorescent;  at,  212°  it  fuses;  at  248°  F.  it   loses 

t  of  crystallization.     At  ordinary  temperatures  it  is  soluble  in  6£  parts  of  alcohol  of  sp. 

p.  0.85,  and  in  11$  parts  of  absolute  alcohol.     It  requires  54  parts  of  cold  water  to  dissolve  it. 

ition  possesses  the  property  of  right-handed  rotatory  polarization  ;  and  is  not  fluorescent. 

By  these  properties  it  is  distinguished  from  the  sulphates  of  quina  and  quinidine.     In  ether  it 

luble. 

MHONiiE  Bisvlphas  ;  Bisulphate  of  Cinchonia.     Formerly  called  the  Neutral  Sulphate  of 

ua  Formula  (Ci,HO),2S03,+  8HO=(C38H22N202,HO),2S03,+  8HO.  Eq.  Weight  455. 
—Obtained  by  dissolving  the  sulphate  in  water  acididated  with  sulphuric  acid,  and  evaporat- 
ing the  solution  so  that  crystals  may  form.  These  are  rhomboidal  octohedra,  which,  in  dry  air, 
becnme  opaque  and  efflorescent.  When  heated,  they  lose  their  water  of  crystallization.  At 
ordinary  temperatures  100  parts  of  this  salt  dissolve  in  46  parts  of  water,  in  90  parts  of  spirit- 
p,  gr.  0.85,  or  in  100  parts  of  absolute  alcohol.  It  is  insoluble  in  ether.  The  optical 
ies  of  a  solution  of  this  salt  resemble  those  of  a  solution  of  the  neutral  sulphate  of 
cinchonia. 

3.    QUINIDINA. 

tyrinidin  or  Quinidine  ;  Chinidin  ;  0  Quinine  :   Cinchotin.    Formula  C^H^N^2.     (Leers)  Eq. 

Weight  282;  C2<>H12i\T02  Van  Heijningen,  Hlasiwetz.  Symbol  Qdn.— In  1833,  Henry  and 
Delondre1  discovered  this  alkaloid,  to  which  they  gave  the  name  of  quinidine  ;  but,  in  the  fol- 
lowing year,2  they  declared  it  to  be  identical  with  quina.  It  is  probable,  however,  that  Bucholz3 
and  Thiel4  in  1823,  had  actually  obtained  it,  though  in  an  impure  form.  In  1848,  Van 
Heijningen6  recognized  it  as  a  peculiar  base  which  possessed  the  same  composition  as  quinine. 
He,  therefore,  called  it  &  quinine  to  distinguish  it  from  ordinary  quinine,  which  he  termed* 
His  statement  as  to  its  composition  was  confirmed  in  1850  by  Hlasiwetz,6  who  called 
it  the  alkaloid  cinchotin.  Winckler,7  in  1848,  gave  a  description  of  it  and  of  some  of  its  salts; 
and,  in  1852,  Leers8  published  a  very  elaborate  account  of  its  salts. 

It  is  found  in  many,  perhaps  in  most, of  the  genuine  Cinchona  barks;  especially  in  lanrifolia, 

omta,  cordifolia,  and   amygdalifolia  barks.9     It  is  obtained   from   them  by  the  same  process  as 

that  by  which  quina   is    procured  from  the  quina-yielding  barks;  but  its  sulphate  being  more 

soluble  than  sulphate  of  quina,  is  left   in    the  mother  waters.     In  order   to  obtain  the  alkaloid 

pure  it  is  to  be  repeatedly  crystallized  from   its  alcoholic  solution  to  deprive  it  of  a  greenish 

yellow  resinous  substance,  and   then    shaken  with  ether,  to   remove  any  adherent  quina,  until 

real  liquor  no  longer  indicates  the  presence  of  quina  by  yielding  a  green  colour  on  the 

first  of  chlorine  water,  and  afterwards  of  ammonia. 

Quinidina  readily  crystallizes  by  the  spontaneous  evaporation  of  its  solution  in  alcohol.    The 

ri  anhydrous,  colourless,  hard  prisms,  with  a  vitreous  lustre.     Their  taste  is  bitter,  but 

than  that  of  quina.      When  heated    in  a  platinum  crucible   over  the  flame  of  the  spirit- 

y  at  first  retain  their  shape  and  lustre,  and    then  fuse,  without  either  decomposing  or 

out  water,  at  347°  F,  and  form  a  clear  wine  yellow  liquid,  which,  by  cooling,  congeals 

into  a  whitish  gray  crystalline  mass.     If  the   heat   be  raised  above  347°,  the  liquor  takes  fire 

ns  with  a  very  sooty  flame,  and  evolves  an  odour  of  quinole  and  of  oil  of  bitter  almonds. 

One  part  of  quinidina  is  soluble  in  2580  parts  of  water  at  G2$°  F.,  or  in  1858  parts  of  boiling 

in  12  parts  of  alcohol,  sp.  gr.  0.835  at  62J°  F.  (in  boiling  spirit  it  is  freely  soluble)  or 

in  about  142  parts  of  ether  at  G2$°  F.     From  both  its  alcoholic  and  ethereal  solutions  it  readily 

crysiai;i 

'ion  of  quinidina  in  acidulated  water  agrees  with  one  of  quina,  both  in  possessing  the 
of  left  handed  polarization,  and  in  being  fluorescent.     These  properties  distinguish  it 
lrf|ui  R  solution  of  cinchonia. 

II  the  solution  of  quinidina  be  treated  first  with  chlorine  water  and  then  with  ammonia,  it 

|  hum.  it  Pharm.  t.  xix.  p.  623,  1833.  ■  Ibid.  t.  xx.  p.  157,  1S34. 

'lorfTs  Journ.  dor  Pha'm.  lid.  vi.  p.  94,  1822. 
Mm;nzin  der  Pharm.  I.  Jubr^.  Ud.  ii.  p.  ?9,  1S'J3. 

til  Journal,  vol.  ix.  p.  3-J2,  1850.  »  Chemical  Gazette,  vol.  ix.  p.  90,  1851. 

ieal  Journal,  vol.  vii.  p.  527.  1846.    Some  other  notices  of  quinitline  by  Winckler  will  be 
■'JM  in  the  same  j<  urnal,  vol.  iv.  |».  IQ8,  1>15,  and  the  Chemical  Gazette,  vol.  vi.  p.  Kit.  1818. 
n  •  utiral  Journal,  vol.  xil 

Ii  r  obtained  it  from  a  bark  which  he  says  somewhat  resembled  Huamalies  bark.   Thisprobablv 
*UCttrabayabark.  ' 
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does  not  become  green  like  a  solution  of  quina.     It  either  yields  a  white  precipitate  like 

tion  of  cinchonia,  or,  when  a  considerable  excess  of  chlorine  has  been  used,  remains  apparently 

unchanged. 

The  salts  of  quinidina  are,  for  the  most  part,  more  soluble  in  water  than  those  of  quina. 
They  readily  dissolve  in  spirit  of  wine,  but  scarcely  at  all  in  ether.  Like  those  of  quina  and 
cinchona  the  salts  of  quinidina  are  of  two  kinds,  the  one  neutral,  the  other  acid  - 

1.  QuiNiniNJE  Sulphas  ;  Sulphate  of  Quinidim.     Formula  Qdn,SO4H,-|-6aq.ss(CMHtlNl0l)| 
S04H.+  6aq.1     Eq.  Weight  403. — This  salt  crystallizes  in  long,  silky,  shining,  acicular  c 
which  dissolve  in  130  parts  of  water  at  62$°  F.,  or  in  16  parts  of  boiling  water,     ft  i 
soluble  in  two  parts  of  rectified  spirit;  but  it  is  almost  insoluble  in  ether.    Zimmer2  stai 

in  dry  warm  air  it  parts  with  its  water  of  crystallization  without  delinquency  or  losing 
talline  aspect.    Its  aqueous  solution  agrees  with  a  solution  of  sulphatp  of  quina,  in  being  fluore- 
scent, and  in  possessing  the  property  of  left-handed  rotatory  polarization. 

In  appearance,  this  salt  closely  resembles  sulphate  of  quina.     Winckler,8  indeed,  saj 
undistinguishable  from  the  latter  salt;  but  Zimmer  states  that  it  differs  from  the  latter  in  having 
a  greater  sp.  gravity  and  less  flocculent  crystallization.     It  appears  to  me  also  to  nave  a  more 
vitreous   lustre.     It  differs  also  in   its  much   greater   solubility  both  in  water  and  in  i 
spirit.     Moreover,  if  its  solution   be  successively  treated  with  chlorine-water  and  ammonia,  it 
does  not  yield  a  green  colour  as  a  solution  of  sulphate  of  quina.4     Farthermore,  if  ;i  a 
of  sulphate  of  quinidina  be  decomposed   by  ammonia,  the  precipitated  alkaloid  (quinidina) 
may  be  readily  distinguished  from   quina   by  its   more  difficult  solubility  in   ether  (see  Quina 
Sulphas'). 

From  sulphate  of  cinchonia,  the  sulphate  of  quinidina  is  readily  distinguished  by  the  appear- 
ance of  its   crystals,  by  the   difference  of  its  solubility  in  water,  in  alcohol,  and  in  etbi 
by  its  solution  being  fluorescent  and  possessing  the  property  of  left  handed  rotator) 
zation.  + 

2.  QciNiniN-.n  Bi  sulphas;  Bisulphate  of  Quinidim  ;  Jlcid  Sulphate  of  Quinidim.    Formula  Qdn, 
2(S04H),12aq.     Eq.  Weight  488.     Obtained  by  adding   sulphuric  acid  to  the  neutral 
consists  of  an  asbestus-like  mass  of  fine  acicular  crystals.  By  drying  at  212°  they  lose 
cent,  of  water  (Winckler). 


Comparative  Table  of  some  distinguishing  Properties  of  Quina.  Quinidina,  and  Cinchonia. 


Tlie  anhydrous  alkaloid  is    . 
Taste 


Optica!  properties  (  Fluorescency 
of  a  solution  of  \  Rotatory  po- 
the  alkaloid  .   .  .         larization  . 


f  Cold  water 

_   ,   ,  ....     I  Boiling  water    .  .  . 

Solubility                b 
of  1  part  !  Cold  rectified  spirit 
of  alka-  j  Boiling       rectified 
loid  in    .         spirit 


(  Cold  ether 


A  solution  of  the  alkaloid  (e.  g.  "| 
of  the  sulphate  in  water) treat-  I 
ed  first  with  chlorine-water,  f 
then  with  ammonia J 


Solubility 
of  1  part 
of  the 
sulphate 
of  the 
alkaloid 


Cold  water 

Boil  rig  water    .  .   . 
Cold  rectified  spirit. 

Boiling     rectified    } 

spirit     J 

Cold  ether 


Quina. 


Amorphous  (the  hy- 
drate, crystallizes 
with  difficulty). 

Very  bitter 


Fluorescent 
Left-handed 


In  4(10  parts 

In  250  parts 

In  2  parts  of  boiling 
spirit ;  the  solution 
does  not  deposit  any 
thing  when  cold. 

In  60  parts. 


Becomes    emerald- 
green. 


Quinidina. 


Crystalline  (crystal- 
lizes from  the  alco- 
holic solution). 

Bitter  (less  intensely 
go  than  quina). 


Fluorescent? 


Left-handed  , 


In  2530  parts 

In  1858  parts     .   .   .   . 

In  12  parts  of  cold 
spirit;  the  alkaloid 
is  mucli  more  solu- 
ble in  boiling  spirit 


Remains  unchanged, 
or  yields  a  white 
precipitate. 


In  750  parts In  130  parts 


In  30  parts 
In  00  parts 


[.Much  more  soluble 

than  in  cold  spirit.] 

Slightly  soluble    .  . 


In  10  parts. 

Easily  soluble    .  .  . 

Very  easily  soluble. 

Almost  insoluble  .  . 


Crystalline 
crystallizi 

gous  to  sulphate  of 
Not  fluorescent. 
Right-handed. 
Almost  insoluble. 
In  33  parts. 


Insoluble. 


Becomespinkish.nnd 
white  pre- 
cipitate. 

In  .31  parts. 

In  G'    p.rtfl  [in  Hi 
parts  of  anhydrous 

i'jI.] 

Insoluble. 


'  Van  Heiinin^en's  formula,  as  corrected  by  the  editors  of  the  Ann.  der  Chemie  (Bd   Ixxn-p 
2(C70Hl*S(y')  SO'Ii.-f-Oaq.     This  would  indicate  12.6  per  cent,  of  water;  the  quantity  obloinea  oy 
Heijningen  being  12.84  per  cent.   But  Winckler  (Pharm.Journ.  vol.  vii  p.  531),  found  17.51 
water  in  the  crystallized  salt,  and  5.7777  per  cent,  in  the  efflorescent  salt.     The  formula  in  t he  u 
sentB  17.86  per  cent,  of  water.    The  formula  for  the  salt  dried  at  212-  is,  according  to  Leers  (c  n  -■< 

^Pharmaceutical  Journal,  vol.  xi.  p.  394,  1852.  'Ibid.  vol.  vii.  p.  <j31 

«  Commercial  sulphate  of  quinidina  usually  contains  sulphate  of  quina,  and  in  consequence  i  « 
becomes  green  when  suecessi  vely  treated  with  chlorine- water  and  ammonia. 
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4.  Aricina. 

In  1829,'  Pellelier  and  Coriol  obtained  from  Arica  bark  (see  ante,  p.  652),  an  alkaloid  to 
which  they  yave  the  name  of  Aricine.  They  describe  it  as  being  crystalline,  and  resembling 
in  appearance  cinclionia,  from  which  it  was  distinguished  by  not  being  volatilizable  ;  by  its 
polubility  in  ether;  by  its  sulphate  not  crystallizing  from  its  aqueous  solution, but  forming  a  tremu- 
|0M  j"Hv,2  which  by  desiccation  acquired  a  horny  appearance  ;  by  the  alkaloid  acquiring  a  green 
colour  by  the  action  of  nitric  acid  ;  and  lastly,  by  its  weaker  saturating  power.  In  1S33,  Pelletier3 
jtated  that  the  gelatinizing  property  of  the  sulphate  only  belonged  to  the  neutral  solution,  for  lie 
fomi'l  that  when  there  was  an  excess  of  acid  the  sulphate  crystallized  in  flattened  needles;  and 
he  farther  observed  that  aricine  contained  one  atom  more  oxygen  than  quina,  its  formula 
being  C^H'WO3. 

These  statements  have  not  been  confirmed  by  subsequent  observers.  Guibourt4  declares 
that  the  hark  yielded  him  cinclionia  and  not  aricine;  and  from  bis  statement  (already  quoted  at 
p.  054),  it  would  appear  that  Pelletier  himself  subsequently  doubted  the  peculiar  nature  of 
aricine.  Winckler5  asserts  that  the  green  colouration  by  nitric  acid  depends  on  the  presence 
of  a  minute  portion  of  resin;  but  lie  admits  the  existence  of  a  cinchona  alkaloid,  distinct  from 
both  quina  and  cinclionia,  and  which  he  calls  cusconin  ■  and  declares  it  to  be  identical  with 
Manzini's  dnchovatin  or  cinchovine.6  Since  the  discovery  of  quinidine,  however,  the  whole 
subject  requires  re-examination. 

Pabicine. — This  name  (derived  from  Para  and  aricine)  has  been  given,  by  Winckler,7  to  a 
supposed  distinct  cinchona  alkaloid  obtained  from  Para  bark.  It  closely  resembles  aricine  but 
differ!  from  it  by  its  greater  solubility  in  ether,  its  uncrystallizability,  and  its  greater  equivalent 
weight  Nitric  acid  causes  a  precipitate  in  a  solution  of  the  sulphate  of  paricine.  In  this  and 
some  other  properties  paracine  resembles  bibirina  (see  ante,  p.  409).  Winckler8  at  first  con- 
sidered it  to  be  identical  with  Minzini's  cinchovatine  or  cinchovine,3  but  he  subsequently  dis- 
covered his  error. 

Chemical  Characteristics. — The  chief  constituents  of  the  cinchona  barks 
for  which  tests  or  reagents  are  applied,  are  the  cinchona  alkaloids,  and  principally 
quina.  But  as  the  therapeutical  value  of  the  barks  depends,  in  part,  on  their 
astringency,  tests  are  also  employed  to  detect  the  cincho-tannic  acid.  "  There 
a  law  in  Sweden,"  says  Berzelius,10  "  in  virtue  of  which  every  cinchona  bark 
imported  into  the  country  is  tested  by  the  infusion  of  galls,  the  persulphate  of 
iron,  a  solution  of  gelatine,  and  emetic  tartar;  and  it  is  proved,  by  an  experience 
of  more  than  sixteen  years,  that  the  most  efficacious  bark  is  that  which  precipitates 
the  most  strongly  a  solution  of  gelatine  and  emetic  tartar;  in  other  words,  that 
which  contains  the  most  tannin."  Moreover,  as  the  bitterness  of  cinchona  barks 
is  not  in  all,  if  indeed  it  is  in  any  cases  exclusively  dependent  on  the  alkaloids 
but  usually  depends  in  part  (in  some  of  the  false  cinchona  barks  it  depends  exclu- 
sively) on  the  presence  of  kinovic  acid,  Winckler11  recommends  the  testino-  of  barks 
to  determine  the  amount  of  this  acid  which  they  contain.  Lastly,  the  detection  of 
Kinic  acid  has  been  proposed  by  Dr.  Stenhouse13  as  a  means  of  discriminating  the 
true  cinchona  barks  from  the  false  ones. 

1.  Tests  for  the  Cinchona  Alkaloids.— The  tests  for  the  cinchona  alkaloids  which 
especial  notice  are  the  following  : — 

id  is  a  very  delicate   test  of  the  cinchona  alkaloids,  which  it  precipitates  from 

utions  in   the  form  of  tannates.     On   this  depends  the  value  of  infusion  or  tincture  of 

employed  as  a  test  of  the  goodness  of  bark  by  Vauquelin,13  by  Berzelius,"  and  by  O. 

Winckler  regards  this  as   the  only  test   applicable  for  the  discovery  of  the  cinchona 

'■  Chloride  of  platinum. — Duflos's   quinometrical    method16  is  founded  on  the  property  of  the 

Pharmacie,  t.  xv.  p.  505,  18-20. 

(Buchner's  Reptrtorium,  Bd.  xrxii.  S.  478,1829;  and  Bd.  xxxiii.  S.  353,  1830),  also  ob- 
cn  bark  a  substance  whose  sulphate  possessed  a  gelatinizing  property  ;   but  he  declares  it 
inline  nor  crystallizable. 
ir    ,".'''.  Pnarmacie,  t.  xix.  p.  L01,  18  3.        *  Hist.  Nat.  des  Drogues,  4rne  edit.  t.  iii.  p.  160,  1850 
iTi   ater  Reihe.  Bd.xxv.  p.  298,  1884. 
erReihe,  lid.  xsxi.  p.  249.  1843.  '  Ibid.  2ter  Reihe,  Bd   xlii.  p.  20,  1840 

die,  Bd.  xli.  p.  It:,.  1846.  9  Chemical  Gazette,  vol.  [.  p.  45, 1812  ' 

u  Una,  it  I  htm.  V.  587,  l':iris.  I  ' 

praktische  Pharmacie,  Bd.  xxv.  S.  120,  1852. 

•   mica!  SorUty,  vol.  ii.  p.  220,  1845.  '•  Ann.  de  Ghimie,  lix.  113. 

«,'"  '    v.  p.  587,  Paris,  1831.  "  Joum.  de  Pharm.  xx.  429, 1834. 

Central- Blatt  fur  1831,8.537.  ' 
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cinchona  alkaloids  to  form  with  [neutral]  chloride  of  platinum  double  salts  ()il«tiitum-chloridu 
of  the  alkaloids),  which  are  insoluble  in  alcohol,  and  very  difficultly  soluble  in  cold  water 
One  grain  of  these  salts  dried  in  the  air  contains  about  half  a  grain  of  the  alkaloids. 

3.  Production  of  Cincholine. — Dr.  Sten house1  has  proposed  to  detect  the  cinchona  alkaloids  in 
a  bark  by  the  following  process:  ".Macerate  the  bark  with  dilute  sulphuric  arid,  ami  precipitate 
with  a  slight  excess  of  carbonate  of  soda  or  potash.  Collect  the  dark  coloured,  very  impure 
precipitate,  and  distil  it  with  a  great  excess  of  caustic  soda  or  potash  ;  cincholin  will  di 
in  oily  drops  if  the  bark  has  contained  either  of  these  vegetable  alkaloids.  Cin 
recognizable  by  its  peculiar  taste  and  smell,  and  its  strongly  marked  alkaline  properties.  It  is 
nearly  insoluble  in  water,unless  first  neutralized  by  an  acid,  when  it  readily  dissolves ;  bat  it  is 
immediately  precipitated  in  oily  drops  on  the  addition  of  an  alkali."  This  test  only  indicates 
that  the  bark  contains  at  least  one  alkaloid,  the  nature  of  which  must  be  determined  by  other 
means;  for  other  alkaloids  (as  strychnia)  yield  cincholin  when  distilled  with  potash. 

Oxalate  of  Ammonia  and  Sulphate  of  Soda  (see  ante,  p.  046),  have  been  used  as  ti  -is  of  the 
alkaloid  value  of  bark.     They  detect   not  the   alkaloids,  but   lime;  and    it    has  been  assumed 
(erroneously,  as  I  believe)  that  in   proportion  to  the  quantity  of  lime  in  bark  so  is  that  of  the 
alkaloids.     But  Puttfarcken's  results,  before  referred  to  (see  ante,  p.  GO'J),  lead  to  an 
conclusion. 

2.  Tests  for  Tannic  Acid.— These  are  three  in  number: — 

1.  A  solution  of  gelatine,  which  occasions  in  infusion  of  cinchona  a  whitish  precipitate  (cincho 
tannate  of  gelatine). 

2.  A  solution  of  a  scsquiferruginous  salt  (as  persulphate  of  iron  or  sesquichloride  of  iron),  which 
produces  a  green  colour  or  precipitate  (c.inchotannate  of  the  sesquioxide  of  iron). 

Winckler2  says  that  the  precipitates  caused  by  sesquichloride  of  iron  and  isinglass  solution 
are  those  formed  by  the  oxidized  tannin ;  and  he  adds  that  the  quantity  of  n  I  tannin, 

contained  in  the  fluid,  obtained  by  filtration  from  the  separated  magma,  may  be  determined 
by  iodic  acid,  which  oxidizes  the  tannin,  and  causes  the  separation  of  a  yellowish-brown  pulve- 
rulent precipitate,  with  the  evolution  of  the  odour  of  iodine.  The  amount  of  the  two  precipi- 
tates enables  us  to  determine  the  proportion  of  the  oxidized  and  pure  cincho  tannic  acid, 

3.  A  solution  of  emetic  tartar,  which  causes  a  dirty  white  precipitate  (tannate  of  leroxide  of 
antimony). 

3.  Tests  for  Kinovic  Acid. — The  best  test  for  this  acid  is  sulphate  of  copper. 
In  an    infusion  of  a  cinchona  bark  devoid  of  kinovic  acid  sulphate  of  copper  produces  no 

appreciable  effect;  but  when  this  acid  is  present,  a  dark  green  colour  is  immediately  produced, 
and  very  shortly  a  precipitate  of  kinovate  of  copper  falls  down,  which,  when  collected  and 
washed  in  a  filter,  has  a  bitter  metallic  taste.  The  amount  of  the  precipitate  is  in  proportion  to 
the  quantity  of  kinovic  acid  present. 

4.  Tests  for  Kinic  Acid. — The  readiest  method  of  detecting  this  acid  is  that 
described  by  Dr.  Stenhouse,  and  which  consists  in  converting  it  into  kinoue  (see 
Kinic  Acid). 

Winckler3  detects  kinic  acid  by  digesting  the  bark  (previously  exhausted  by  rectified  spirit)  in 
cold  distilled  water.  Filter  the  infusion,  and  concentrate  by  evaporation.  Then  mix  it  with 
binoxide  of  manganese  and  moderately  strong  sulphuric  acid,  and  submit  the  mixture  to  distil- 
lation. The  slightest  quantity  of  kinic  acid  may  be  detected  by  the  production  of  kinine.  The 
presence  of  this  may  be  recognized  by  its  odour;  or,  if  this  be  doubtful,  by  the  dark  colour 
which  the  distilled  liquor  assumes  on  the  addition  of  a  few  drops  of  a  solution  of  ammonia. 

Differential  Diagnosis. — The  differential  diagnosis  of  the  cinchona  barks  is 
effected  by  a  consideration  of  the  external  or  physical  characters  of  the  bark,  by 
microscopical  examinations,  and  by  chemical  means. 

The  external  or  physical  characters  of  the  more  important  of  the  genuine  cin- 
chona barks  of  commerce  have  been  already  described.  Their  examination  may 
be  greatly  aided  by  coloured  plates,4  but  chiefly  by  comparison  with  well-authenti- 
cated specimens.5 

The  microscopical  examination  of  the  barks  is  calculated  to  be  more  useful  in 

1  Memoirs  of  the  Chemical  Society  of  London,  vol.  ii.  p.  227,  1845. 

*  .lahrbuchfur  praktische  Pharmacie,  Bd.  xxv.  S.  129,  1852.  •  Ibid.  Bd.  xxv.  S.  1%A*®. 

4  Coloured  plates  of  the  cinchona  barks  have  been  published  by  Bergen  (Versuch  eintr  Monograph*  > 
China,  1626;,  by  Goebel  (Pharm.  Waartnkunde,  1827— 29),  and  by  Weddell  (Hist.  Naturelte.  des  Quinqtm' 
1849). 

5  An  excellent  collection,  partly  formed  by  myself,  and  including  the  specimens  exhibited  by  M*| 
Howards  and  Kent  at  the  Great  Exhibition  in  1851.  is  contained  in  the  museum  of  the  Pharmaceutical ■» 
ciety,  in  Blooinsbury  Square,  London. — Pavon's  collection  of  Peruv  an  barks,  in  the  British  .Museum 
the  largest  original  collection  in   England.     It  has  been  ably  described  by  Mr.  J.  K.  Howard  (Pharm- 
ceuiical  Journal,  vols.  xi.  and  xii.  1852). 
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comparing  and  distinguishing  cinchona  barks  than  is  usually  supposed  (see  ante,  pp 
540,  641,  046,  651,  and  654;  Figs.  327—348). 

The  chemical  diagnosis  of  the  genuine  and  false  cinchona  barks  has  been 
attempted  by  E.  F.  Anthon.1  His  most  important  results  are  embodied  in  the 
following  table : — 

Differential  Chemical  Diagnosis  of  true  and  false  Cinchona  Bark,  according  to 
E.  F. Anthon. 


KI,  within |  of 

an  hour  tur 
bidness. 


MP,  tnrbid- 

ind  pre-  ■{ 
cipitate. 


Fe^A8,  within  five 
or  six  minutes 
turbidness  and 
precipitate. 


Fe2U3,  green  co- 
lour without  tur- 
bidness. 


T  FeO,S03after5hours 
turbidness  and  pre- 
cipitate. 
FeO.SO3  green  colour, 
without  turbidness. 

(  FeO,SO»  after  a  few 
minutes'   turbidness 
■I       and  precipitate. 

FeO,S03green  colour, 
I      without  turbidness. 


1.  Loxa. 


2.  Huanuco. 


3.  Rubiginosa. 


4.  Rubra. 


(  FeO,SOs,  after   4   f  BaO.NO* immediately      5.  Cusco. 


KI,  after  i  of 
an   hour  no  i 
change. 


hours  green  co 
lour  without  tur- 
bidness. 

FeO.SO',   after  4 

hours  turbid- 
ness and  pre- 
cipitate. 


Nil3,  brown- 
nen  wil  hout 
turbidness; 
or  no  change. 


f  SO3,   immedi- 
ately turbid-  J 
nesa  and  pre-   i 
cipitate. 

I 


S03,no  change  - 


f  KI,  immediately 
turbidness  and 
precipitate. 


turbidness  and   pre- 
cipitate. 
BaO,NOs  no  change. 

NaO.SO3  after  a  few 
minutes'  turbidness. 

NaO,S03  no  change. 

r  NaO,S03  after  $  of  an 
J       hour  turbidness  and 


KI,    for    the    first 
hour  no  change. 

Cut). SO3,  imme-  r 
diately  turbid-  J 
ness  and  pre-  ] 
cipitate.  I, 

CuO,S()3,    no 

change. 


precipitate. 
NaO,S03no  change. 

Gelatine,  turbidness. 
Gelatine,  no  change. 

StCl, yellow  flocculent 
precipitate. 

StCl.  pale  red  floccu- 
lent precipitate. 

BaO.N.O5     turbidness 

and  precipitate. 
BaO,N06  no  change. 


G.  Regia. 

7.  Huamalies. 

8.  Flava  fibrosa. 

9.  Brasiliensis. 

10.  California. 

11.  Nova. 

12.  St.  Lucia. 

13.  Bicolorata. 

14.  Cariboea. 

15.  Flava  dura. 

16.  Pseudo  Loxa. 


The  infusion  of  bark  used  in  these  experiments  was  prepared  by  pouring  4  parts  of  boiling 
distilled  water  over  one  part  of  bark  cut   in  very  small  pieces.     After    12  hours  digestion  the 
liquid  was  filtered  and    the  tests  immediately  applied.     If  the  infusion  be  kept  for  some  time 
before  it  is  toted  discordant  results  may  be  obtained. 
The  following  were  the  tests  employed  : — 
NH3.  Purr'  liquor  ammonia;,  sp.  gr.  0.990. 

ftl    Our  part  of  iodide  of  potassium  dissolved  in  6  parts  of  water. 
SO3.  Pure  diluted  sulphuric  acid,  sp.  gr.  1.090. 
L  .  One  part  of  [Hire  sublimed  chloride  of  iron  dissolved  in  8  parts  of  water. 

'  >3.  One  part  of  newly  made  sulphate  of  the  protoxide  of  iron  dissolved  in  6  parts  of 
Water. 

(uO.St,    One  part  of  pure  sulphate  of  copper  dissolved  in  12  parts  of  water, 
ted  arjueous  solution  of  nitrate  of  baryta. 
part  of  pure  sulphate  of  soda  dissolved  in  G  parts  of  water. 
jtluliitc  One  part  of  gelatine  (iceisscr  Leim)  dissolved  in  12  parts  of  water. 
»tU  One  part  of  newly  made  muriate  of  the  protoxide  of  tin  dissolved  in  8  parts  of  water. 

ntitative  Determination  of  the  Cinchona  Alkaloids.   Quinometry. 
—Various  alkaloimetrical  processes,  applicable  to  the  cinchona  barks,  have  been 
^commended.     They  are  essentially  of  two  kinds;  some  consist  in  the  use  of  cer- 
tain iva-t  nts  or  tests  already  described,  others  are  processes  for  the  extraction  of 
.«•  alkaloids,  which  are  obtained  either  in  the  free  state  or  as  salts  (usually  as  sul- 

Ine  Edinburgh  Pharmacopoeia  gives   the  following  directions  for  ascertaining 

'1  quality  of  yellow  bark  :— 
A  filtered  decoction  of  100  grains  in  two  fluidounces  of  distilled  water  gives,  with  a  fluid- 


1  lJuchner's  Repertorium,  2te  Reihe,  Bd.  iv.  p.  43,  1835;  and  Bd.  vi.  p.  20,  1836. 
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ounce  of  concentrate d   solution  of  carbonate  of  soda,  a  precipitate,  which,  when  heated  in  the 
fluid,  becomes  a  fused  mass,  weighing  when  cold  2  grains  or  more,  and  easily  soluble 
tion  of  oxalic  acid."     In  this  process,  the  native  salts  of  the  alkaloids  extracted  by  the  boiling 
water  are  decomposed  by  carbonate  of  soda.      By  heat  the  alkaloids  fuse. 

This  process,  however,  is  quite  insufficient  for  the  purposes  of  commerce. 

In  commerce,  the  value  of  a  cinchona  bark  mainly  depends  on  the  quantity  of 
crystallizable  sulphate  of  quina  which  it  is  capable  of  yielding;  and  it  is  not  there- 
fore, sufficient  to  determine  the  amount  of  quina  which  it  yields,  because  the  whole 
of  this  may  not  be  convertible  into  crystallizable  sulphate. 

Some  manufacturers  subject  their  barks  to  the  operation,  hereafter  to  be  de- 
scribed, for  the  manufacture  of  the  crystallized  sulphate  of  quina.  The  quantity 
operated  on  should  never  be  less  than  a  pound  of  bark ;  and  even  then  the  product 
is  always  smaller  (to  the  extent  of  at  least  from  -i  to  $■)  than  can  be  obtained  in 
operations  on  a  large  scale,  where  the  loss  is  proportionately  smaller. 

Wdhkr's  cinchona  bark  lest1  is  thus  applied:  Take  half  an  ounce  of  the  powdered  bark,  B 
sufficient  quantity  of  water,  and  a  scruple  of  hydrochloric  acid.  Boil,  Biter  the  decoction, and 
wash  the  residue  with  water.  Evaporate  the  decoction  to  dryness,  redissolve  the  extract  in 
water  acidulated  with  a  few  drops  of  hydrochloric  acid ;  the  cinchona  red  remains  undissolved. 
Precipitate  the  alkaloids  from  the  solution  by  ammonia,  and  collect,  dry,  and  weigh  the  preci- 
pitate. The  alkaloids  are  separated  from  each  other  by  ether,  which  dissolves  quina  and  qui- 
nidina,  but  leaves  the  cinchona. 

Buchner's  cinchona  bark  test2  is  thus  employed:  Take  one  ounce  of  cinchona  bark  in  powder, 
twelve  ounces  of  water,  and  dilute  sulphuric  acid  half  a  scruple.  Boil  for  half  an  hour.  Wash 
the  residual  powder  with  four  ounces  of  hot  water.  Filter  the  decoction  and  immediately  add 
to  it  ammonia  or  carbonate  of  soda.  Wash  the  precipitate  with  a  little  cold  water, 
between  folds  of  blotting-paper,  dry  it  in  a  water-bath,  and  then  weigh  it.  The  whole  open* 
tion  may  be  performed  within  one  and  a  half  or  two  hours.  (The  alkaloids  comprising  the 
precipitate  may  be  separated  from  each  other  by  ether.) 

The  following  is  Rabourdiri s  cinchona  bark  test3 as  app]  ied  for  yellow  bark :  Take  live  drachms 
of  bark  powdered  and  passed  through  a  line  horse  hair  sieve;  exhaust  it  with  water  acidulated 
with  hydrochloric  acid  (2  parts  by  weight  of  acid  to  100  parts  of  water)  in  a  displacement 
apparatus.  The  percolation  of  the  liquid  is  to  be  stopped  when  it  passes  through  colourless 
and  insipid.  We  thus  obtain  about  five  or  six  ounces  of  liquid,  to  which  about  a  drachm  and  a 
half  of  caustic  potash  and  two  and  a  half  drachms  of  chloroform  are  to  be  added.  Agitate 
them  for  a  short  lime,  and  then  set  them  aside.  A  whitish,  very  dense  deposit,  composed  of 
quina,  cinchonia,  arid  chloroform,  is  formed.  Sometimes  the  separation  is  completely  effected 
in  an  instant,  leaving  a  red  transparent  supernatant  liquid  which  may  be  immediately  decanted, 
and  the  chloroformic  solution  washed,  collected  in  a  small  capsule,  and  allowed  to  evaporate 
spontaneously,  leaving  the  alkaloids  in  a  pure  state. 

Winckler's  cinchona  bark  test  is  as  follows:  Exhaust  the  powdered  bark  by  rectified  spirit,  pp. 
gr.  0.840.  Decolorize  the  tincture  by  a  mixture  of  equal  parts  of  slacked  lime  and  animal 
charcoal,  and  then  distil  off  the  greater  part  of  the  spirit  in  a  water-bath.  The  residue  con- 
tains the  alkaloids  in  combination  with  kinovic  acid  (when  this  acid  is  a  constituent  of  the 
bark),  and  a  peculiar  fatty  matter.  Frequently,  there  is  also  present  a  small  quantity  of  oxi- 
dized tannin,  which  is  mechanically  mixed  with  tin1  other  ingredients.  To  purify  the  alkaloids 
dissolve  them  in  water  acidulated  with  sulphuric  acid,  and  filter  the  solution;  by  this  means 
we  get  rid  of  the  kinovic  acid  and  fatty  matter.  Add  to  the  filtered  liquor  a  slight  excess  of 
ammonia,  and  evaporate  the  mixture  to  dryness;  and  then  extract  the  sulphate  of  ammonia  by 
means  of  a  little  cold  water.  The  residual  alkaloids  are  afterwards  to  be  dried  and  wi 
as  any  farther  purification  of  them  is  attended  with  too  great  a  lo.-s  to  be  practised.  The  quina 
and  cinchonia  are  to  be  separated  from  each  other  by  means  of  ether. 

The  separation  of  the  cinchona-alkaloids  from  each  other  is  usually  effected  by 
means  of  ether,  which  dissolves  quina  and  quinidina,  but  leaves  cinchona.  Quuu- 
dina  is  separated  from  quina  by  its  crystallization  from  its  ethereal  solution ;  quina 
not  being  crystallizable. 

Pelletier  and  Caventou4  separated  quina  and  cinchonia  by  means  of  boiling  alcohol ;  as  the 
solution  cools  the  cinchonia  crystallizes,  leaving  the  quina  in  solution.  Winckler5  employed 
rectified-  spirit  to  separate  quinidina  from  quina  ;  the  former  alkaloid  crystallizes  from  the  alco- 
holic solution. 

1  Pharmaceutical  Journal,  vol.  xi.  p.  ]64,  1851.  5  Ibid.  . 

3  .Ji'um.  de  1  harmacie  et  de  Chemie,3u\e  ser.  t.  xix.  p.  11,  1851 ;  and  Pharmaceutical  Journal,  vol.  x. 
p- 470,  1851.  ,  ,„,   1RJH 

4  Journ.  de  Pharmacie,  t.  vii.  p.  305.  »  Chemical  Gazette,  vol.  Vi.  p-  10*,  two. 


Cinchona  : — Quantitative  Determination  op  its  Alkaloids.        679 

The  different  solubilities  of  the  sulphates  of  the  three  alkaloids  in  water  may  also  be  em- 
ployed to  separate  them  ;  the  sulphate  of  quina  is  the  first  to  deposit  as  the  solution  cools, 
leavin"  the  sulphate  of  cinchona  in  solution.   Sulphate  of  quinidina  has  an  intermediate  solubility. 


TABLE  showing  tiie  Quantity  of  Alkaloids  obtained  from  Cinchona  Barks,  according 

TO  RECENT    AUTHORITIES. 


100  parts  of  Bark. 


Calisaya  or  Yellow  Bark. 

Best  sort 

Medium  sort 

Vur.  8  Josephina 


Carabaya  Bark. 
Commercial  (see  ante,  p.  652). 


Red  Bark. 

Best  sort 

Broud  fiat  pieces  .  . 


Loxa  Bark. 
Original  old  sort  in  bundles    . 

iwn,  1850 

own,  1^.31    

wn 

Alky  Crown  mixed  with  corky 

crown     

The  so-called  finest  crown   .  • 

Gray  or  Huanuco  Bark. 
y  (Cinchona  nil  ill  a  .') 
Inferior  or  coarse  uray  (Cin- 
chona microntha?)    

'limn  quills 

Thick  quills 


Ash-Bark. 

Flnt  pieces 

Mean-looking  specimen  .... 

HtTAHALiEs  or  Rusty  Bark. 

oated  sort  

Thick  quills  and  arched   flat 

Pine  and  medium  quills  and 
Hal  pieces 

Thick  warty  quills  and  flat 
pieces 


PlTAYA-CONDAMlNKA  Bark. 

f|i  English  '  'ommerce 

Quinquina  Pitaya 


Carthagena  Barks. 
Hard  sort  (C.  cordifolia). 

iva  dura 

C.  land  folia). 

China  fiava  fibrosa 

bark 

Trimmed  lanei/olia  bark  .  .  . 
d  i|iuli 


38.0 
•25.0 
32.9 


+ 

26  5 

[+] 


5.71 
2.43 


10.4 

+ 

i 


[+] 
[+] 
[+] 


+ 


[+] 


5.14 
5.7 
10.5 


1.42 
2 


12 

01 


1.5 
2.5 

2  .a 


C3 
C 
O 

c 

o 

< 

[+] 
[+] 
[+] 

+ 

30  to  40 

15.1 

41.6 

[+J 

33 .5 

0.1(1 

12.68 

0.6 

6.3 

08 

11  3 

y  14 

14.14 

2.85 

6.85 

4.2 

9.4 

14.0 

21 .13 

12.5 

17.73 

24.0 

18.7 

16 

28 

8.6 

14.7 

7.4 

9.97 

8.6 

11.16 

14.6 

9.3 

+ 
23 

13.5 

239 

10.4 

20.8 

4.4 

35 

12.6 

Riegel. 
Riegel. 

Riegel. 


J.  E.  Howard. 


Riegel. 
Riegel. 


J.  E.  Howard. 
J.  E.  Howard. 
.1 .  K.  Howard. 
J.  E.  Howard. 

J.  E.  Howard. 
Riegel. 

J.  E.  Howard. 

J.  E.  Howard. 

Riegel. 

Riegel. 


J.  E.  Howard 
J.  E    Howard. 


J.  E.  Howard. 
Winckler. 
Riegel. 
Riegel. 

.I.E.  Howard, 
(iuibourt. 


Riegel. 

Riegel. 
Hindsley. 
Hindsley. 
Hindsley. 


Observations. 


According  to  Pelouze,  1000 
parts  of  Calisaya  bark  yield 
from  30  to  40  parts  of  sul- 
phate of  quina. 
An  ounce  of  commercial  sul- 
phate of  quina  is  obtained 
from  U  lbs.  to  2£  lbs. 
avoird.  of  bark. 

Used  in  the  fabrication  of 
sulphate  of  quina. 

According  to  Pelouze,  1000 
parts  of  bright  red  bark 
yield  from  15  to  16  parts 
of  sulphate  of  quina,  and 
from  8  to  9  parts  of  sul- 
phate of  cinchonia.  The 
produce  of  the  paler  sort 
is  less. 

According  to  Pelouze,  1000 
parts  of  gray  Loxa  bark 
yield  from  10  to  12  parts 
of  sulphate  of  cinchonia. 


Fine  gray  and  inferior  gray 
are  frequently  imported  in- 
termixed. Pelouze  states 
that  1000  parts  of  gray 
Lima  bark  yield  11  to  12 
parts  of  sulphate  of  cin- 
chonia. 


It  is  tolerably  obvious  that 
very  different  barks  have 
been  included  under  the 
designation  of  Huamalies 
bark. 


Used  in  the  fabrication  of 
sulphate  of  quina.  1000 
parts,  according  to  Gui- 
bourt,  yield  11.52  of  sul- 
phate of  quina. 

The  fibrous  Carthagena  or 
Coquetta  bark  is  used  by 
sulphate  of  quina  manu- 
facturers, but  the  produce 
is  exceedingly  variable. 
From  the  three  samples 
analyzed  by  Mr.  Hindsley, 
he  obtained  respectively 
10.3,4.6,  and  8.2  parts  of 
sulphite  of  quina  from  1000 
parts  of  bark.  An  ounce 
of  sulphate  of  quina  is  ob- 
tained from  4  to  6  lbs.  of 
bark. 
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Physiological  Effects. — Before  I  proceed  to  describe  the  effects  of  cinchona 
barks  it  appears  to  me  desirable  to  notice  the  separate  effects  of  those  princii 
■whose  combined  operation  the  activity  of  the  bark  depends. 

I.   Effects  of  the  Active  Principles  of  Cinchona  Bark. 

The  essential  or  tonic  and  antiperiodic   or  specific  effects  of  the  bark  reside  in 
the  cinchona  alkaloids;  but  these   are   aided   by  some  of  the  other  const i' 
The  astringent  and  aromatic  qualities  of  the  bark  reside  in  other  principles, 

1.  Effects  of  Cincho-tannic  Acid. — Like  other  varieties  of  tannic  acid,  this  acid 
possesses  astringent  qualities,  and  promotes  the  tonic  operation  of  the  alkaloids.  It 
is  remarkable,  in  a  chemical  point  of  view,  for  the  facility  with  which  it  suffers 
oxidation ;  and  it  is  probable,  therefore,  that  in  its  passage  through  the  system  it 
more  readily  undergoes  oxidation  than  most  other  forms  of  tannic  acid  (see  ante 
p.  325). 

2.  Effects  of  Kinovic  Acid. — As  this  is  a  bitter  principle,  it  might  be  expected 
to  possess  tonic  and   possibly  febrifuge  properties.     Dr.  Weil,1  however,  declares 
that  it  is  not  a  febrifuge;  for  it  failed  to  relieve  a  case  of  tertian  fever,  which 
afterwards  readily  cured   by  sulphate  of  quina.     This  is  all   that  is  known  of  its 
physiological  and  therapeutical  powers. 

3.  Effects  of  Kinic  Acid, — Nothing  positive  is  known  of  the  effects  of  kinic 
acid  or  the  kinates.  Kinate  of  lime,  which  Deschamps  erroneously  fancied  to  be 
the  active  principle  of  cinchona  bark,  is  probably  inert.  It  has  neither  bitterness 
nor  stypticity. 

4.  Effects  of  Cinchona-red  or  Red  Cinchonia. — May  perhaps  slightly  contribute 
to  the  astringent  and  tonic  effects  of  the  barks. 

5.  Effects  of  the  Volatile  Oil  and  Resin. — The  aromatic  flavour  depends  on  these 
principles. 

6.  Effects  of  the  Cinchona  Alkaloids. — Quina,  cinchonia,  and  quinidina  are  the 
only  alkaloids  with  whose  operation  we  are  acquainted. 

I.   Effects  of  Quina-     cp    On  Vegetables. — According  to  Goeppert,  the  lea 
plants  plunged   in   a   solution  of  sulphate  of  quina   (gr.  ss  of  the  salt  to 
water)  presented  evidences  of  contraction  in  six  or  eight  hours.2 

$.  On  Animals  generally. — As  soon  as  Pelletier  had  discovered  the  alkaloids  in 
bark,  he  sent  some  of  them  to  Magendie  for  trial,  who  ascertained  that  neither  in 
the  pure  nor  saline  state  were  they  poisonous ;  and  he  found  that  ten  grains 
of  the  sulphate  or  acetate  of  these  bases  might  be  injected  into  the  veins  of  a 
dog  without  any  ill  effect.3  Hartl4  found  that  three  grains  of  quina  applied  to  a 
wound  in  a  rabbit  occasioned  no  ill  effects. 

Later  observations,  however,  have  shown  that  in  certain  doses  sulphate  of  qui- 
nine proves  fatal  to  animals.  Melier5  found  that  it  occasioned  stupor,  staggering, 
or  sudden  falling  down,  dilatations  of  the  pupil,  coma,  convulsions,  and  in  all  cases 
increased  frequency  of  pulse.  The  post-mortem,  appearances  were  congestion  of 
the  lungs  and  deficient  coagulability  of  the  blood. 

y.  On  Man. — In  small  doses  quina  occasions  an  intensely  bitter  taste,  promotes 
the  appetite,  and  assists  digestion.  It  possesses  in  a  pre-eminent  degree  the  proper- 
ties of  a  pure  or  simple  bitter  (see  vol.  i.  p.  244). 

In  large  doses  (as  ten  to  twenty  or  more  grains),  disulphate  of  quina  has  pro- 
duced three  classes  of  effects  : — 

1.  Gastro-enterilic  initafion,  marked  by  pain  and  heat  in  the  gastric  region,  nausea,  griping*! 
and  purging.  Occasionally,  ptyalism  has  been  observed.  Constipation  sometimes  follows  its 
use. 

1  Buc'nner's  Repertorium.  2te  Reihe,  Bd   iii.  p.  396,  183.5.     °  De  Candolle.  Phys.  Vie.  1349. 
5   lourn.  dt  Pharm    vii.  1:38.  «   Wirk.  d.  Arzntim.  u.  Gifte,  Bd.  ».».  1W. 

*  Exper   et  obs.  sur  les  vropriites  toziques  du  sulfate  de  quinine  (Mem   de  I' Acad.  Ruyalt  dt  Mid.  t.  X- 
p.  722,1(543). 
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2.  Excitement  of  the  vascular  system,  manifested  by  increased  frequency  and  fulness  of  pulse 
and  augmented  respiration.  Furred  tongue,  and  other  symptoms  of  a  febrile  state,  are  also 
jjnerved. 

3,  Disorder  of  the  cerebrospinal  functions,  indicated  by  headache,  giddiness,  contracted,  in 

cases  dilated,  pupils,  disorder  of  the  external  senses,  agitation,  difficulty  of  performing  various 
voluntary  acts  (as  writing),  somnolency,  in  some  cases  delirium,  in  others  stupor. 

A  remarkable  case  is  mentioned  by  Trousseau  and  Pidoux.1  A  soldier  took 
forty-eight  grains  of  sulphate  of  quina  for  the  cure  of  an  asthma  [spasmodic], 
which  returned  daily  at  a  certain  hour.  Four  hours  after  taking  it  he  experienced 
buzzing  in  the  cars,  diminished  sensibility,  giddiness,  and  violent  vomitings.  Seven 
hours  after  taking  the  quina  he  was  blind  and  deaf,  delirious,  incapable  of  walking 
ou  account  of  the  giddiness,  and  vomited  bile  copiously.  In  fact,  he  was  in  a  state 
of  intoxication.     These  effects  subsided  in  the  course  of  the  night. 

On  man,  as  in  the  lower  animals,  sulphate  of  quina  has  produced  fatal  effects. 
Recamier,9  at  the  Hotel  Dieu,  prescribed  for  a  patient  affected  with  acute  rheuma- 
tism three  grammes  [  =  46  grs.  Troy]  of  the  sulphate  in  twelve  powders,  one  to  be 
taken  every  hour.  The  next  day  the  quantity  was  increased  to  five  grammes 
[=77  grs.  Troy]  similarly  divided,  to  be  taken  every  hour  as  before.  When  the 
patient  had  taken  three  and  a  half  grammes  [=53  grs.  Troy]  he  was  suddenly  seized 
with  violent  agitation,  followed  by  furious  delirium  and  death  in  a  few  hours. 

Dangerous  consequences  have  been  reported  by  other  writers.3  But  in  many 
cases  no  ill  effects  have  resulted  from  the  use  of  large  doses.  Thus,  Bally  has 
given  110  grains  daily  without  any  inconvenience.  From  these  and  other  cases 
sulphate  of  quina  has  been  denominated  a  narcotic.  In  some  instances  it  has 
appeared  to  act  as  a  stimulant,  in  others  as  a  sedative.* 

I  have  already  (see  ante,  p.  263)  mentioned  Piorry's  observation  that  quina  di- 
minishes the  volume  of  the  spleen,  and  in  this  way  cures  ague. 

Sulphate  of  quina,  when  taken  into  the  stomach,  becomes  absorbed  into  the 
blood,  and  is  eliminated  by  the  urine,  the  sweat,  and  the  milk.5  Merat  even  states 
that  after  the  use  of  it  he  has  observed  in  his  own  person  that  the  expectorated 
mucus  smells  of  cinchona  ! 

II.  Effects  of  Quinidina. — But  few  observations  have  hitherto  been  made  on  the 
effects  of  this  alkaloid.  From  the  similarity  of  its  chemical  properties  to  those  of 
quina  it  has  been  inferred,  and,  as  I  believe,  correctly,  that  it  resembles  the  latter 
alkaloid  in  its  medicinal  qualities.  Bauduin0  declares  it  to  be  as  effective  a  febri- 
fuge as  quina.  I  have  for  some  months  past  used  at  the  London  Hospital  the 
sulphate  of  quinidina  as  a  substitute  for  sulphate  of  quina,  and  have  found  it  equally 
serviceable  both  as  a  tonic  and  febrifuge.  Several  cases  of  ague  in  the  Hospital 
have  got  entirely  well  under  its  use.  I  have  administered  it  in  varying  doses  not 
exceeding  ten  grains. 

Ill-  Effects  of  Cinchonia. — If  we  take  into  consideration  the  similarity  of 
chemical  properties  of  cinchonia  and  quina,  we  are  led  to  suspect  analogy  of  physio- 
logical effects.  When  they  were  in  the  first  instance  submitted  to  examination, 
Cinchona  and  its  salts  were  thought,  principally  on  the  evideuce  of  Chomel,  to  be 
much  inferior  in  activity  to  quina  and  its  salts.  But  the  subsequent  observations 
j'f  Dufour,  Petroz,  Pottier,  Bally,  Nieuwenhuiss,  Mariani,  Bleynie,  and  others, 
have  appeared  to  prove  that  the  sulphates  of  these  alkaloids  may  be  substituted 
for  each  other.'  Nay,  Bally  gives  the  preference  to  the  sulphate  of  cinchonia,  on 
»und  that  it  is  less  irritating  than  the  sulphate  of  quina.  That  cinchonia  is 
as:i<  live  as  quina  might  have  been  anticipated,  a  priori,  when  we  recollect  that 
B  harks  in  which  cinchonia  is  the  predominant  principle,  were  the  first  which 
ilebrated  as  therapeutic  agents. 

'  nuU !* Ttirap  "  217-  *  Bouclinnl.it.  Annuaire  dt  Thtrap.  pour  1843,  p.  170. 

1  ■;•  "ni1  173.  «  Dunglison,  New  />'•  medies,  6th  edit.  p.  0  8,  1851. 

Buchner's  Repi  rt.  2te  Reihe,  Bd.  v.  p.  231  ;  also  Cinfvcmr,  Piorry.  Lavallee,  Melier,  &c. 

i";;  -I  ij>  ■M.-r-.t  [Suppi.au  Dirt, i.  Mat.  Mid.  p.  oca.  is-ie). 

•  /■';",        1.   '"'  He'iiingen,  in  the  Pharmaceutical  Journal,  vol.  ix.  p.  327,  1S50. 
*na.  ile  Mat   Mid.  t.  V.  p.  698. 
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As  cinchona  and  its  salts  are  less  bitter  than  quina  and  its  suits,  we  might  ex- 
pect that  the  former  would  possess  somewhat  less  medicinal  activity  than  the  latter* 
and  this  inference  is  probably  correct.  Moreover,  as  cinchonia  and  its  salts  have  a 
more  nauseous  flavour,  and  are  more  allied  to  that  of  sulphate  of  magnesia,  it  might 
naturally  be  anticipated  that  large  doses  of  sulphate  of  cinchonia  would  be  mora 
apt  to  create  nausea  and  vomiting  than  like  doses  of  sulphate  of  quina;  and  1  have 
been  informed  by  some  medical  friends,  that  this  is  in  reality  the  ease.  I  must 
confess,  however,  that  I  have  been  unable  to  verify  it.  I  have  extensively  used  in 
hospital  practice,  sulphate  of  cinchonia,  in  doses  not  exceeding  ten  grains,  and  have 
not  met  with  the  nausea  and  vomiting  I  expected  to  have  met  with.  In  a  e 
ague,  I  ordered  the  patient  (a  young  man)  to  take  ten-grain  doses  of  the  sulphates 
of  quina,  quinidina,  and  cinchonia  on  separate  successive  days,  every  two  hours 
before  dinner;  that  is,  the  sulphate  of  quina  on  one  day,  the  sulphate  of  quinidina 
on  the  second,  and  the  sulphate  of  cinchonia  on  the  third  day.  The  ease  was  wry 
carefully  watched  by  one  of  my  clinical  clerks,  but  no  difference  of  effect  was  dis- 
cernible. No  sickness  or  vomiting  took  place.  I  have  found  the  sulphate  of  cin- 
chonia valuable  both  as  a  tonic  and  a  febrifuge,  or  antiperiodic. 

Comparison  of  the  Cinchona  Alkaloids  with  their  Suits. — Some  of  the  salts  of 
the  cinchona  alkaloids  being  more  soluble  than  their  bases,  it  has  been  inferred  that 
they  are,  consequently,  more  active.  But  it  has  been  asserted  by  Nieuwcnhuiss, 
Mariani,  Bleynie,  and  others,  that  the  bases  are  equally  active,  ami  may  be  substi- 
tuted for  the  salts  with  advantage.  Acid  drinks  should  be  given  to  favour  their 
solution  in  the  stomach.  Quina,  in  the  crude  or  impure  state,  has  been  employed 
with  success  by  Trousseau.1  Its  advantages  over  the  disulphate  are,  that  it  is  less 
apt  to  purge;  it  may  be  exhibited  in  a  smaller  dose,  and  it  loses  hut  little  bitter- 
ness.    This  last  property  facilitates  the  use  of  it,  especially  in  children. 

Comparison  of  the  salts  of  the  Cinchona  Alkaloids  with  each  other. — 1  have 
already  described  the  effects  of  the  sulphate  of  quina.  The  bisulphate  of  quina  is 
formed  when  we  dissolve  the  sulphate  in  water,  acidulated  with  sulphuric  acid  ;  it 
is  somewhat  more  irritant  than  the  last-mentioned  salt.  The  phosphate  of  quina  is 
said  to  be  not  so  apt  to  disturb  the  stomach,  or  to  excite  the  vascular  system,  as  the 
sulphate.  Hence,  it  is  better  adapted  for  cases  accompanied  with  gastric  irritation 
and  febrile  disorder.  The  ferrocyanate  of  quina  has  been  recommended,  in  prefer- 
ence to  the  sulphate,  in  intermittent  fevers,  accompanied  with  inflammatory  symp- 
toms. The  tannate  of  quina  has  been  declared,  by  Dr.  llolander,  of  Stockholm,  to 
be  the  most  powerful  of  the  quina  salts.  The  tannic  acid,  though  not  the  peculiar 
febrifuge  constituent  of  cinchona  bark,  yet  contributes  to  its  tonic  powers,  and 
thereby  promotes  the  activity  of  the  alkaloids.  This  statement  is  supported  by  the 
already  referred-to  remark  of  Berzelius,  that  the  most  active  cinchonas  are  those 
which  contain  the  largest  quantity  of  tannin.  Recent  observations  have  not,  how- 
ever, confirmed  Kolander's  statement.  The  nit  rate,  hydrochhrate,  acetate,  and 
citrate  of  quina,  have  been  employed  in  medicine;  but  I  am  not  acquainted  with 
any  remarkable  advantages  they  possess  over  the  sulphate.  The  kinate  oj  quina, 
as  being  one  of  the  native  salts  of  alkaloid,  deserves  farther  examination.  Inc 
arsenite  of  quina  might,  perhaps,  be  found  available  in  some  obstinate  intermittent!, 
and  well  deserves  farther  examination.  The  valerianate  of  quina  has  been  already 
noticed  (see  ante,  p.  615).  The  sulphate  of  quinidina  is  the  only  salt  of  quini- 
dina whose  effects  have  been  examined.  The  sa/ta  of  cinchonia,  except  the  disul- 
phate, have  been  imperfectly  examined.2 

*  Soubeiran,  Traite  de  Pharm.  i.  004.  ntd' 

2  For  farther  details  respecting  the  effects  of  the  salts  of  quina,  consult  Merat   ami  De  Lens,  l><'  ■    ■ 

Mat.  Med.  t.  v.  597.  and  .Merat,  Suppl.  au  Diet,  de  Mat.   Mid.  p.  600,  1846  ;  Dierbach.  Neue't.Jin  o.». 

Mat.  Med.  Bd.  i.  S.  237,  IS37,  and  Bd.  ii.  S.  3(iG,  2te  Aufl.  ;  and  Dungltson,  New  Remedies,  Oth  edit.  iw». 
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II.   Effects  of  the  Cinchona  Burks. 

The  experiments  of  Dr.  Adair  Crawford1  on  the  effects  of  tonics  in  promoting 
the  cohesion  of  the  animal  tissues,  have  been  already  (see  ante,  p.  243)  referred  to. 
He  found  that  a  kitten's  intestines,  which  had  been  immersed  in  a  thick  mixture 
of  cinchona  bark  and  water,  required  a  greater  weight  to  break  them  than  those 
immersed  in  water  merely,  in  the  ratio  of  25.5  to  20.7.  He  found,  moreover,  that 
the  same  effect  was  produced  on  the  bloodvessels  and  nerves ;  but  an  opposite  effect 
on  the  skin,  the  cohesion  of  which  it  diminished  in  the  ratio  of  24.5  to  7.9. 
Hence,  he  inferred  that  cinchona  bark  strengthened  the  alimentary  canal,  blood- 
vessels, and  nerves,  but  had  a  debilitating  or  relaxing  effect  on  the  skin.2  The 
error  pervading  these  inferences  has  been  already  pointed  out.  Admitting  that  the 
dead  animal  tissues  are  invariably  affected  by  cinchona  in  the  way  Dr.  Crawford 
states,  the  conclusion  that  living  tissues  would  be  influenced  in  the  same  way  is  not 
supported  by  facts.  Cold  water  relaxes  dead,  but  corrugates  living,  animal 
tissues. 

o.  OnVegetahles. — Leaves  of  plants  immersed  in  an  infusion  of  pale  bark  were 
dried,  but  not  contracted,  in  twenty-four  hours.3 

0.  On  Animals  generally. — Dr.  Freind4  states  that  an  ounce  and  a  half  of  a 
strong  decoction  of  bark,  injected  into  the  jugular  vein  of  a  dog,  caused,  in  fifteen 
minutes,  strong  palpitations  of  the  heart,  and  frequent  spasms.  Half  an  ounce 
more  being  injected,  brought  on  tetanus  and  death.  The  blood  was  found  after  death 
liquid,  the  lungs  red  and  turgid;  the  right  ventricle  was  distended  with  blood,  the 
left  contained  scarcely  any.  Ilauschenbusch5  has  also  made  experiments  with  cin- 
chona bark.  In  animals  to  whom  he  had  given  it  for  some  days,  he  found  the 
stomach  and  alimentary  canal  contracted,  and  the  coats  thickened,  but  no  traces  of 
inflammation.  The  heart  was  firmer,  the  lungs  covered  with  red  spots,  the  liver 
yellowish,  the  bile  watery  and  greenish.  When  the  blood  was  exposed  to  the  air, 
it  remained  dark-coloured  for  a  longer  time  than  usual,  was  less  coagulable,  and  the 
serum  separated  more  slowly ;  it  appeared  like  that  drawn  in  inflammatory  cases. 
The  pulse  was  stronger  and  fuller,  the  animal  heat  increased,  and,  when  the  bark 
had  been  used  for  a  long  period,  the  muscles  were  pale,  and  their  energy  enfeebled. 
Some  experiments  on  the  effect  of  cinchona  on  the  blood-disks  of  frogs  were  made 
by  Leeuwenhoek,0  who  found  that  the  infusion  of  bark  divided  some  of  the  disks, 
•agulated  others. 

y.  On  Man. — The  topical  effects  are  astringent  and  slightly  irritant.  The  astrin- 
gency  depends  on  tannic  acid  [and  red  cinchonic?]  :  hence  those  barks  whose  infu- 
sions are  most  powerfully  affected  by  gelatine  and  the  sesquiferruginous  salts,  enjoy 
the  greatest  astringent  power.  The  constitutional  effects  are  principally  manifested 
1))'  the  disordered  conditions  of  the  vascular  and  cerebro-spinal  systems.  In  some 
ions  of  system  cinchona  operates  as  an  irritant  or  stimulant ;  in  others  as  a 
"',  tonic,  and  corroborant. 

li  a  man  in  a  state  of  perfect  health  takes  a  small  or  moderate  dose  of  bark,  no 
obvious  effects  are  produced,  or  perhaps  a  little  thirst,  with  some  slight  disorder  of 
■>;  or  a  temporary  excitement  of  appetite  may  be  brought  on.  If  the  dose 
be  increased,  the  alimentary  canal  becomes  disordered  (indicated  by  the  nausea, 
romiting,  loss  of  appetite}  thirst,  and  constipation,  or  even  purging);  a  febrile  state 
(»t  the  system  is  set  up  (manifested  by  the  excitement  of  the  vascular  system,  and 
dry  tongue) ;  and  the  cerebro-spinal  system  becomes  disordered,  as  is  shown  by  the 
Mrobbing  headache  and  giddiness.  The  disturbance  of  the  functions  of  the  stomach 
is  produced  not  only  when  the  bark  is  given  in  the  more  nauseating  form  of  pow- 

\  trptrimtntal  Inquiry  into  the   Effects  of  Tonics,  1816. 

Mini  the  l.'iim  CBOld  <•■  .nt;iin.-(l  iii  c  nchona  bark  would  exercisea  local  chemical  influence 
ue,  combining  with  both  the  albuminous  and  gelatinous  tissues. 

indolle,  Pay*.  Vtg.  1940.  '  Emmenol.  c.  xiv. 

quoted  by  Wibraer,  Wtrk.  </.  Arzneim.  u.  Gi/te,  Bel.  ii.  133,  *  Contin.  ad  Epist.  p.  119. 
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der,  but  also  in  the  form  of  infusion,  or  decoction,  or  tincture.  These  symptoms  indi- 
cate a  stimulant  operation,  which  is  still  more  manifest  when  the  bark  is  riven  to 
a  person  suffering  with  gastro-enteritic  irritation,  accompanied  with  fever.  All  the 
morbid  phenomena  are  exasperated,  the  febrile  disorder  is  increased,  and  symptoms 
of  gastritis  come  on.  None  of  the  effects  now  enumerated  include  those  to  which 
the  term  tonic  is  properly  applicable.  These  are  to  be  sought  for  in  patients 
ing  from  debility,  without  symptoms  of  local  irritation.  In  such,  we  find  cinchona 
improves  the  appetite,  promotes  the  digestive  functions,  and  increases  the  strength 
of  the  pulse.  The  muscular  system  acquires  more  power,  and  the  individual  is 
capable  of  making  greater  exertion,  both  mental  and  bodily,  than  before;  the  tis- 
sues acquire  more  firmness  to  the  touch,  and  lose  their  previous  flabbincss ;  more- 
over, it  has  been  asserted  (and  with  great  probability  of  truth)  that  the  quality  of 
the  blood  improves. 

The  real  stomachic,  tonic,  and  corroborative,  effects  of  cinchona,  as  indeed  of  other 
agents  of  the  same  class,  are  then  only  observed  in  certain  morbid  conditions. 

"  The  general  operation  of  cinchona  bark,"  observes  Sundelin,1  "consists  in  the 
increase  and  exaltation  of  the  tone  of  the  irritable  fibres  and  of  the  fibres  of  the 
vessels  (hence,  by  its  use  the  pulse  becomes  fuller,  stronger,  and  regular,  and  the 
muscular  power  increased);  also  in  the  general  augmentation  of  the  cohesion  of  the 
organic  mass  (hence,  it  counteracts  a  tendency  to  liquefaction  [  Verfiiissigung]  and 
disintegration  [IJnimischung],  diminishes  profuse  secretions,  which  proceed  from 
atony  of  the  extremities  of  the  vessels  and  of  the  secerning  surfaces  and  01 
and  improves  generally  the  crasis) ;  and  lastly,  in  the  augmentation  of  the  vital 
energy  of  the  st  nsible  system.  (By  the  last-mentioned  property  it  restores  sensibility, 
when  defective  or  abnormally  increased,  and  the  property  of  reaction  of  the  nervous 
system  to  their  normal  state,  and  augments  the  influence  of  this  system  on  the 
muscular  fibre  and  on  the  reproductive  system.")  As  these  effects  are  not  produced 
until  the  active  constituents  of  the  bark  have  been  absorbed,  they  take  place  gradu- 
ally, and  by  the  long-continued  use  of  this  agent. 

The  power  possessed  by  cinchona,  of  suspending  or  completely  stopping  periodi- 
cal diseases,  deserves  to  be  noticed  here,  though  it  will  have  to  be  again  referred  to 
hereafter.  It  is  doubtless  in  some  way  related  to  the  before-mentioned  effects ;  but 
the  connection  is,  as  yet,  mysterious  and  incomprehensible. 

Comparison  of  the  Cinchona  Barks  with  each  other. — Those  barks  are  the  most 
active  which  contain  the  largest  proportion  of  the  cinchona  alkaloids,  especially  of 
quina.  In  this  point  of  view  yellow  or  Calisaya  bark  stands  pre-eminent;  and  Dr. 
Relph's2  assertion  of  its  superiority  to  both  the  red  and  the  pale  barks  is  fully  borne 
out  by  modern  observations.  Red,  bark  is  also  a  very  valuable  sort.  The  experi- 
ments and  observations  of  Saunders,3  Rigby,4  Kentish,5  Irving,8  and  Skeete/ 
to  have  established  its  superiority  to  the  pale  or  quilled  kind.  But  in  adopting 
this  statement,  we  ought,  if  possible,  to  ascertain  what  kind  of  pale  bark  wa 
in  making  the  above  observations ;  and  also  to  determine  whether  the  red  bark  re- 
ferred to  be  identical  with  that  now  in  commerce.  Mr.  J.  E.  Howard  (see  ante, 
p.  659)  has  shown  that  the  original  or  old  Loxa  bark,  the  sort,  probably,  which 
was  originally  employed  under  the  name  of  pale  or  Crown  bark,  is  as  rich  in  cin- 
chona alkaloids  as  many  specimens  of  Calisaya  bark. 

The  H.  0.  Crown  bark  and  ashy  Crown  bark  are,  especially  the  last-mentioned 
bark,  greatly  inferior  to  the  old  Loxa  bark  ;  yet  they  are  the  barks  usually  found 
in  the  shops  under  the  name  of  pale  or  quilled  bark.  Fine  gray  bark  is  a  bark  of 
excellent  quality.  Pitaya-Condaminea  bark,  is  but  little  known  in  commerce ; 
but  it  is  a  bark  rich  in  cinchona  alkaloids. 

1  Hnndbuch  d.  speci'llen  Heilmittellehre.  Bel .  ii.  S.  307,  3tte  Aufl.  1933. 
1  Inquiry  into  the  Medical  Efficacy  of  Yellow  Bark,  1791. 

3  Observations  on  the  superior  Efficacy  of  Red  Peruvian  Bark,  1782. 

4  Essay  on  the  Use  of  Red  Peruvian  Bark.  1788. 
*  Experiments  and  Observations  on  a  New  Species  of  Bark.  17-1. 
6  Experiments  on  Red  and  Quilled  Peruvian  Bark,  17.-5. 
1  Experiments  and  Observations  on  Quilled  and  Peruvian  Bark,  1786. 
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Comparison  of  the  Effects  of  the  Cinchona  Boris  with  their  Alkaloids. — It  has 
been  asserted  that  the  cinchona  alkaloids  possess  all  the  medicinal  properties  of  the 
barks,  and  may  be  substituted  for  them  on  every  occasion  ;  but  I  cannot  subscribe 
to  cither  of  these  statements ;  for,  in  the  first  place,  the  alkaloids  are  deficient  in 
the  aromatic  quality  possessed  by  the  barks,  and  which  assists  them  to  sit  easily 
on  the  stomach  ;  and  it  is  to  this  circumstance  that  I  am  disposed  to  refer  a  fact 
which  I  have  often  observed,  that  sulphate  of  quina  will  sometimes  irritate  the 
h,  occasion  nausea  and  pain,  and  give  rise  to  febrile  symptoms,  while  the 
infusion  of  bark  is  retained  without  the  least  uneasiness.  Moreover,  we  must  not 
overlook  the  tannic  acid,  which  confers  on  bark  an  astringent  property.  So,  that 
while  we  admit  that  the  essential  tonic  operation  of  the  barks  depends  on  the  alka- 
loids which  they  contain,  yet  the  latter  are  not  always  equally  efficacious.  In  some 
cases,  however,  they  are  of  great  advantage,  since  they  enable  us  to  obtain,  in  a 
small  volume,  the  tonic  operation  of  a  large  quantity  of  bark. 

3. — From  the  preceding  account  of  the  physiological  effects  of  cinchona, 
gome  of  the  indications  and  contraindications  for  its  use  may  be  readily  inferred. 
Thus  its  topical  employment  is  obviously  indicated  in  cases  of  local  relaxation,  with 
or  without  excessive  secretion  ;  also  in  poisoning  by  those  agents  whose  compounds 
with  tannic  acid  are  difficultly  soluble,  and,  therefore,  not  readily  absorbed.  But 
as  a  topical  remedy,  or  astringent,  cinchona  is  greatly  inferior  to  many  other  agents 
which  contain  a  much  larger  quantity  of  tannic  acid.  The  contra-indications  for 
the  local  use  of  cinchona,  are,  states  of  irritation  (nervous  or  vascular),  and  of  in- 
flammation.    In  these  conditions  it  aggravates  the  morbid  symptoms. 

The  indications  for  its  use,  as  a  general  or  constitutional  remedy,  are,  debility 
with  atouy  and  laxity  of  the  solids,  and  profuse  discharges  from  the  secreting  organs. 
I  have  observed  that  it  proves  less  successful,  and  often  quite  fails,  when  the  com- 
plexion is  chlorotic  or  anaemic  j  in  such  cases  chalybeates  often  succeed  where  cin- 
is  useless  or  injurious.  As  contra-indications  for  its  employment,  may  be 
enumerated  acute  inflammation,  inflammatory  fever,  plethora,  active  hemorrhages, 
inflammatory  dropsies,  &c.  To  these  may  be  added,  an  extremely  debilitated  con- 
dition of  the  digestive  aud  assimilative  organs.  Thus,  patients  recovering  from 
protracted  fever  are  at  first  unable  to  support  the  use  of  bark,  which  acts  as  an  irri- 
tant to  the  stomach,  and  causes  an  increase  of  the  febrile  symptoms.  In  such  cases 
I  have  found  infusion  of  calumba  a  good  preparative  for  cinchona. 

Hitherto,  I  have  referred  to  those  indications  only  which  have  an  obvious  relation 
to  the  known   physiological  effects  of  cinchona.     But  the   diseases  in  which   this 
remedy  manifests  the  greatest  therapeutic  power,  are  those  which  assume  an  inter- 
mittent or  periodical  type.     Now,  in   such,  the  methodus  tnedendi  is  quite  inex- 
pucablc ;  and,  therefore,  the  remedy  has  been  called  a  specific,  an  antvperiodic,  and 
iftbrifuge.     But  the  more  intimately  we  become  acquainted  with  the  pathology 
of  disease,  and  the  operation  of  medicines,  the  less  evidence  have  we  of  the  specific 
influence  of  particular  medicines  over  particular  maladies.    Some  diseases,  however, 
are  exceedingly  obscure;   their  seat  or  nature,  and  the  condition  of  system  under 
which  they  occur,  or  the  cause  of  their  occurrence,  being  little  known.     There  are 
WO  many  medicines,  the  precise  action  of  which  is  imperfectly  understood,  but 
which  evidently  exercise  a  most  important,  though  to  us  quite  inexplicable,  influ- 
i-  the  system.    Now,  it  sometimes  happens  that  imperfectly  known  diseases 
W  most  remarkably  influenced  by  remedies,  the  agency  of  which  we  cannot  com- 
<1;  in  other  words,  we  can  trace  no  known  relation  between  the  physiological 
of  the  remedy  and  its  therapeutical  influence.     This  incomprehensible  rela- 
tionship exists  between  arsenic  and  lepra ;   between  the  cinchona  bark  and  ague, 
nut  though  this  connection  is  to  us  mysterious  (for  I  do  not  admit  the   various 
which  have  been  formed  to  account  for  it),  we  are  not  to  conclude  that 
'Ceasarily  more  intimate  than  that  which  exists  in  ordinary  cases. 

1.  In  periodical  or  intermittent  diseases. — The  system  is  subject  to  several  diseases,  ' 
which  assume  a  periodical  form;  that  is,  they  disappear  and  return  at  regular 
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intervals.  When  the  patient  appears  to  be  quite  well  during  the  interval  (7.  r.  when 
the  intermission  is  perfect  and  regular)  the  disease  is  called  an  intermittent;  whereu 
it  is  called  remittent  when  the  second  paroxysm  makes  its  appearance  before  the 
first  has  wholly  subsided  (i.  e.  when  the  disease  presents  exacerbations  and  n  mis- 
sions, but  not  intermissions).  The  pathology  of  these  affections  is  involved  iu 
great  obscurity,  and  the  cause  or  causes  of  their  periodicity  are  completely  unknown. 
Various  circumstances,  however,  induce  us  to  regard  intermittent  maladies  as  tnor* 
bid  affections  of  the  nervous  system  ;  for  the  phenomena  of  periodicity,  both  healthy 
and  morbid,  seem  to  be  essentially  nervous.1  One  of  the  most  curious  cireum- 
stances  connected  with  the  history  of  these  diseases  is  the  facility  with  which  they 
are  sometimes  cured.  It  is  well  known  that  sudden  and  powerful  impressions,  boa 
mental  and  corporeal  (as  those  caused  by  terror,  alcohol,  opium,  cinchona,  arsenionj 
acid,  &c),  made  during  the  intermission,  will  sometimes  prevent  the  return  of  the 
succeeding  paroxysm;  and  occasionally  from  that  time  all  morbid  phenomena  dis- 
appear. In  remittent  diseases,  on  the  other  hand,  the  same  impressions  are  much 
less  frequently  successful,  and  sometimes,  instead  of  palliating,  exasperate  the  symp- 
toms. The  agents  which  are  capable,  under  certain  circumstances,  of  making 
curative  impressions,  are  apparently  so  dissimilar  in  their  nature  and  physiologioal 
action,  that  we  can  trace  in  their  met  hod  us  medendi  scarcely  anything  in  common, 
save  that  of  making  a  powerful  impression  on  the  nervous  system.  Of  thes 
periodic  agents,  cinchona  and  arsenious  acids  stands  pre-eminent  for  their  greater 
frequency  of  success,  and,  therefore,  are  those  usually  resorted  to.  I  have  already 
(see  p.  635)  made  some  remarks  on  their  relative  therapeutical  value.  They  differ 
in  two  particulars;  first,  cinchona  may  be  given,  as  an  antiperiodic,  in  any  quantity 
which  the  stomach  can  bear;  whereas,  arsenious  acid  must  be  exhibited  in  cau- 
tiously-regulated doses;  secondly,  there  are  two  modes  of  attempting  the  cure  of 
an  intermittent  by  cinchona;  one  is,  to  put  an  immediate  stop  to  the  disease  by  the 
use  of  very  large  doses  of  the  remedy  given  a  few  hours  prior  to  the  recurrence 
of  the  paroxysm — the  other  is,  to  distinguish  the  disease  gradually  by  the  exhibi- 
tion of  moderate  doses  at  short  intervals  during  the  whole  period  of  the  intermission, 
so  that  the  violence  of  every  succeeding  paroxysm  is  somewhat  less  than  that  of  the 
preceding  one  ;  but  in  the  case  of  arsenious  acid,  the  latter  method  is  alone  safe, 
and,  therefore,  to  be  adopted. 

It  has  been  asserted  that  cinchona  is  admissible  in  the  interval  only  of  an  inter- 
mittent fever;  and  that,  if  it  be  exhibited  during  the  paroxysm,  it  has  a  tendency 
to  prevent  the  subsidence  of  the  latter.  But  this  statement  is  much  overcharged. 
Morton2  and  others  have  given  it  in  almost  every  stage  without  injury.  Dr.  Heb- 
erden3  observes,  "  the  only  harm  which  I  believe  would  follow  from  taking  the  hark, 
even  in  the  middle  of  the  fit  is,  that  it  might  occasion  a  sickness,  and  might 
the  patient  by  being  vomited  up,  and  might  set  him  against  it."  It  is,  however, 
more  efficacious  during  the  interval,  though  it  may  not  be  absolutely  hurtful  in  the 
paroxysm.  Dr.  Cullen4  was  strongly  of  opinion  that  the  nearer  the  exhibition  of 
the  cinchona  is  to  the  time  of  accession,  the  more  certainly  effectual  will  it  be.  I 
have  already  stated  (vol.  i.  p.  635)  that  arsenious  acid  may  be  given  with  good  effect 
during  the  whole  period  (paroxysm  and  intermission)  of  the  disease. 

A  very  necessary  condition  to  its  perfect  success  is  that  it  sit  well  on  the  stomach; 
for  if  it  occasion  vomiting  or  purging,  it  is  much  less  likely  to  act  beneficially. 
Hence  an  emetic  and  a  purgative  are  recommended  to  precede  its  employment. 
The  use  of  these  is  more  especially  necessary  if  the  disease  be  recent.  For  an 
adult,  about  fifteen  grains  of  ipecacuanha,  with  a  grain  of  tartarized  antimony,  may 
be  exhibited  as  an  emetic,  unless  there  be  symptoms  of  determination  to  the  braio, 
or  of  inflammation  of  the  digestive  organs.  A  senna  draught,  with  a  calomel  {'ill, 
forms  a  good  purgative.     To  enable  it  to  sit  well  on  the  stomach,  cinchona  (or  the 

*  See  some  remarks  on  periodic  movements,  in  Muller's  Elem.  of  Phys.  by  B;ilv,  vol.  i.  p.  9"-* 
■  Pyretologia.  *  Comment,  art.  Feb.  Interm. 

4  Mat.  Med.  ii.  96. 
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sulphate  of  quina)  is  frequently  given  in  conjunction  with  aromatics.  The  infusion 
or  decoction  of  cinchona,  though  much  less  effective,  is,  however,  less  liable  to  dis- 
turb the  stomach  than  the  powder  of  cinchona  or  the  sulphate  of  quina.  Opium 
is  sometimes  a  necessary  adjunct  to  cinchona  to  prevent  its  running  off  by  the 
bowels.  In  some  cases  where  the  stomach  was  too  irritable  to  admit  of  the  ad- 
ministration of  cinchona  or  sulphate  of  quina  by  the  movth,  these  agents  have  been 
otherwise  introduced  into  the  system.  Thus,  clysters  of  cinchona  were  used  by 
Helvetius,  Torti,  and  Baglivi.1  _  Van  Swieten2  says  he  has  often  seen  this  method 
successful  in  infants,  but  that  it  takes  three  times  as  much  bark  as  would  suffice 
if  the  remedy  were  swallowed.  Catap)lasms  of  cinchona  have  also  been  employed. 
Rosenstein  applied  them  to  the  abdomen,  Torti  to  the  wrist.3  Alexander4  cured 
an  ague  by  a  pediluvium  of  decoction  of  cinchona,  but  Heberden5  tried  it  without 
success.  Bark  jackets  were  employed  with  success  in  the  agues  of  children,  by  Dr. 
Pye.a  They  consisted  of  waistcoats  between  whose  layers  powdered  cinchona  was 
quilted.  The  dry  powder  of  cinchona  has  been  applied  to  the  shin;  thus,  Dr.  Dar- 
win strewed  it  in  the  patient's  bed.  Chrestien"  successfully  used  the  tincture  and 
alcoholic  extract  by  the  iatralcptic  method.  More  recently,  sulphate  of  quina  has 
been  employed  in  the  same  way.  The  last-mentioned  operation  has  also  been  ap- 
plied by  the  endemic  method;*  but  this  mode  of  using  it  is  sometimes  attended 
with  intense  pain  and  an  eschar.0  To  infants  at  the  breast,  Rosenstein  advises  its 
indirect  exhibition  by  the  nurse,  in  whose  milk  its  active  principle  is  administered 
to  the  child.10  More  recently,  sulphate  of  quina  mixed  with  tobacco  (in  the  pro- 
portion of  fifteen  grains  of  the  former  to  an  ounce  of  the  latter)  has  been  employed 
as  a  miff'm  intermittent  headache. 

Cinchona  and  its  preparations  prove  most  successful  in  the  simple  or  uncompli- 
cated form  of  intermittents ;  that  is,  where  the  disease  appears  to  be  purely  nerv- 
ous. But  when  agues  are  accompanied  with  inflammatory  excitement  or  with 
raeeral  disease,  cinchona  generally  proves  either  useless  or  injurious.  In  remit- 
tents it  proves  much  less  successful  than  in  regularly-formed  intermittents.  In  all 
these  cases  we  endeavour  to  promote  the  efficiency  of  the  cinchona  by  reducing  the 

e  to  the  form  of  a  pure  or  simple  intermittent.  The  means  to  effect  this 
must  of  course  depend  on  a  variety  of  circumstances;  but  bloodletting,  both  gene- 
ral and  local,  purgatives,  and  diaphoretics,  are  those  which  for  the  most  part  will 
be  found  available.  Under  some  circumstances,  mercury  given  in  alterative  doses, 
or  even  as  a  very  slight  sialogogue,  proves  beneficial. 

Intermittent  fevers  are  not  the  only  periodical  diseases  in  which  cinchona  has 
been  found  beneficial.    It  is  a  remedy  which  has  proved  serviceable  in  several  other 

in  which  a  paroxysm  (of  pain,  spasm,  inflammation,  hemorrhage,  or  fever)  re- 
tain at  stated  periods.    Thus,  intermittent  neuralgia,  rheumatism,  headache,  amau- 
itarrh,  ophthalmia,  stricture,  &c.  have  been  greatly  benefited   by  its  use. 
'  these  affections  have  been  regarded  as  masked  agues.     When  periodical 
recur  at  uncertain  periods,  as  in  the  case  of  epilepsy,  no  particular  advan- 

in  be  expected  from  the  use  of  cinchona. 
2.  In  continued  fever.— In  the  latter  stage  of  continued  fever,  when  the  vital 
powers  are  beginning  to  sink,  and  when  there  is  no  marked  and  decided  symptom 
F  inflammatory  disease  of  the  brain  or  digestive  organs,  cinchona  or  sulphate  of 
•puna  sometimes  proves  highly  beneficial.     If  the  tongue  be  dry,  as  well  as  furred, 
:"l,i  the  skm  hot  and  dry,  no  advantage,  but  the  reverse,  can  be  anticipated  from 
»emp  oyment.   _  It  is  most  applicable  to  the  low  forms  of  fever  occurring  in  de- 
fed  constitutions.    When  exacerbations  or  remissions,  however  indistinct,  occur 

lar  periods,  the  administration  of  cinchona  is  the  more  likely  to  be  followed 

',  Murray,  App.  Med.  1.871.  ■>  Commentaries,  vii.  277. 

«•«*•  «  Exper    Essays,^ 

""."/    .     .    .         ,  6  Med.  Obs.  and  In,,,  ii.  245. 

■/,  (Aorfj  Iatralept.  232  nn.l  270.  «  Ar,  Mid.  1626;   Revue  Mid.  1827. 

•roouMu  and  Pidoux,  Traui  de  Thirap.  ii.  219.  '°  ibid  231 
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by  good  effects.  Under  the  preceding  circumstances  there  can  scarcely  be  two 
opinions  as  to  the  admissibility  of  bark.  But  on  the  general  propriety  of  admi- 
nistering this  remedy  in  continued  fever,  considerable  difference  of  opinion  has  pre- 
vailed.1 Dr.  Heberden2  cautiously  observes:  "  I  am  not  so  sure  of  its  being  useful  us 
I  am  of  its  being  innocent."  In  order  to  avoid  offending  the  stomach,  it  is  fre- 
quently advisable  to  begin  with  the  infusion,  for  which,  afterwards,  first  the  decoc- 
tion, then  the  sulphate  of  quina,  may  be  substituted.  In  the  stage  of  convale 
the  use  of  cinchona  or  sulphate  of  quina  may  often  be  advantageously  preceded  bj 
infusion  of  calumba ;  without  this  precaution,  irritation  of  the  stomach  or  febrile 
symptoms  are  readily  set  up. 

3.  In  inflammatory  diseases. — As  a  general  rule,  stimulants  and  tonics,  as  cin- 
chona, are  improper  in  inflammatory  diseases.  Yet  to  this  statement,  which  applies 
principally  to  the  first  stage,  to  acute  and  active  cases,  and  to  the  disease  when  it 
occurs  in  strong  and  vigorous  habits,  many  exceptions  exist.  Thus,  when  it  takes 
place  in  old  and  debilitated  constitutions;  when  it  is  of  a  mild  or  atonic  character, 
and  has  existed  for  some  time  without  giving  rise  to  any  obvious  organic  cha 
when  it  assumes  an  intermittent  or  even  remittent  form  ;  or  when  it  is  of  a  certain 
quality,  which  experience  has  shown  to  be  less  benefited  by  ordinary  antiphl 
measures,  cinchona  is  sometimes  admissible  and  advantageous  after  evacuations 
have  been  made  proportioned  to  the  activity  of  the  disease  and  the  vigour  of  the 
system.  In  scrofulous  inflammation  (as  of  the  eye)  its  value  is  fully  appreciated. 
In  rheumatism,  in  which  disease  Morton,  Fothergill,  Saunders,  and  Haygarth,  have 
so  strongly  recommended  it,  its  use  is  now  obsolete,  except  under  circumstances 
similar  to  those  which  regulate  its  employment  in  ordinary  inflammation.  The  same 
remarks  apply  to  its  employment  in  erysipelatous  inflammation,  in  which  it  was  at 
one  time  much  esteemed. 

4.  In  maladies  characterized  by  atony  and  debility. — Cinchona  is  useful  in  a 
great  variety  of  diseases  dependent  on,  or  attended  by,  a  deficiency  of  tone  or 
strength,  as  indicated  by  a  soft  and  lax  condition  of  the  solids,  weak  pulse,  incapa- 
bility of  great  exertion,  impaired  appetite,  and  dyspeptic  symptoms.  Thus,  in 
chronic  atonic  affections  of  the  alimentary  canal,  it  proves  very  serviceable,  espe- 
cially in  some  forms  of  dyspepsia  and  anorexia.  In  these,  it  should  be  given  half  an 
hour  or  an  hour  before  meal-times.  In  some  chronic  maladies  of  the  nervow  sijaimi, 
as  chorea,  when  it  occurs  in  delicate  girls  ;  also,  in  the  neuralgia  of  weakly  sub- 
jects.  Disulphate  of  quina  has  been  used  by  Dr.  Bright3  in  tetanus.  In  mortifi- 
cation, it  is  useful  in  those  cases  in  which  tonics  and  astringents  are  obviously 
indicated ;  but  it  has  no  specific  power  of  checking  the  disease,  as  was  formerly  sup- 
posed. In  passive  hemorrhages,  from  relaxation  of  vessels,  as  in  some  ca 
profuse  menstruation,  or  uterine  hemorrhage  consequent  on  miscarriage.  In  profm 
mucous  discharges  with  great  debility,  as  in  leucorrhcea,  excessive  bronchial  secre- 
tion, old  diarrhoeas,  &c.  In  cachectic  diseases,  as  enlargements  and  indurations  of 
the  absorbent  glands,  of  a  scrofulous  nature,  strumous  ophthalmia,  obstinate  ulcers, 
&c.4  Also  in  venereal  diseases,  when  the  secondary  symptoms  occur  in  shattered 
and  broken-down  constitutions,  and  after  the  full  use  of  mercury.  Likewise  in 
some  of  the  chronic  skin  diseases,  which  are  seen  in  cachectic  habits. 

5  In  the  convalescence  of  either  acute  or  chronic  lingering  diseases,  as  fever, 
inflammation,  hemorrhage,  profuse  suppuration,  &c. ;  also  after  important  surgical 
operations,  when  the  strength  is  greatly  reduced.  In  no  class  of  cases  is  the  efficacy 
of  cinchona  or  its  alkaloids  more  manifest  than  in  these. 

6  Asa  topical  astringent  and  antispeptic.—The  efficacy  of  cinchona  as  an  as- 
tringent and  antispeptic  depends  on  tannic  acid.  But  as  many  vegetable  substance 
exceed  cinchona  in  the  quantity  of  this  acid  which  they  contain,  so  they  surpass  n 
in  astrincrency.     Hence,  the  topical  uses  of  bark  are  comparatively  unimportant, 


'  Clutterbuck,  On  the  Seat  and  Nature  of  Fever,  390,  2d  edit.  le*5.    ^  Hospital  Reports,  vol.  i. 

3  Comment.  ..        . 

4  See  Dr.  J.  Fordyce,  Med.  Obs.  and  Inq.  n.  184. 
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and,  for  the  most  part,  are  nearly  obsolete.  Powdered  cinchona  is  frequently  em- 
ployed as  a  tooth-powder.  Formerly,  it  was  used  as  an  application  to  mortified  parts, 
foul  ulcers,  caries,  &c.  The  decoction,  with  or  without  hydrochloric  acid,  is  applied 
as  a  gargle  in  putrid  sore  throat. 

7.  At  "  chemical  antidote. — The  value  of  cinchona  bark,  as  a  chemical  antidote, 
depends  on  its  tannic  acid.  I  have  already  offered  some  observations  on  its  employ- 
ment in  poisoning  by  emetic  tartar  (see  \o\.  i.  p.  670).  I  believe,  in  all  cases,  it  might 
be  advantageously  replaced  by  other  and  more  powerful  astringents;  as  nutgalls,  or, 
on  an  emergency,  green  tea. 

Administration. — In  the  form  of  powder,  cinchona  is  now  rarely  administered. 
The  bulk  of  a  full  dose,  its  disagreeable  taste,  its  tendency  to  cause  nausea  and 
vomiting,  and  the  quantity  of  inert  woody  fibre  which  it  contains,  form  great  ob- 
jections to  its  employment.  Yet,  of  its  great  efficacy,  as  a  febrifuge  or  antiperiodic, 
in  intcrniittents,  and  of  its  superiority  in  these  cases  to  the  decoction  or  infusion, 
no  doubt  can  exist ;  but  sulphate  of  quina  has  almost  entirely  superseded  it.  The 
dose  of  the  powder  of  cinchona  is  from  a  scruple  to  a  drachm,  or  even  more  than 
this  when  the  stomach  can  bear  it. 

1.  INFUSUM  CINCHOM,  L.  E.;  Infusion  of  Bark.—( Yellow  Cinchona  [any  species 
of  Cinchona,  according  to  prescription,  E.),  bruised  [in  powder,  E.~],  gj  •  Boiling 
[Distilled,  L.~]  Water  ()j.  Macerate  for  two  [four,  E.~\  hours  in  a  covered  vessel, 
and  strain  [through  linen  or  calico,  E.~\.) — Water  extracts  from  cinchona  bark  the 
kinatOB  of  quina,  cinchonia,  and  lime,  gum,  soluble  red  cinchonic  (tannic  acid)  and 
yellow  colouring  matter.  The  greater  part  of  the  cinchona  alkaloids  remain  in  the 
marc,  as  a  very  small  quantity  only  of  the  compound  of  red  cinchonic  and  the  cin- 
chona alkaloids  is  extracted.  The  London  College  has  very  properly  directed  yellow 
bark  (the  most  powerful  of  the  cinchona  barks)  to  be  used  in  the  preparation  of 
the  infusion. — The  infusion  of  cinchona  is  stomachic  and  tonic,  but  is  scarcely  ener- 
getic enough  to  be  febrifuge.  It  is  a  light  preparation,  applicable  as  a  tonic  where 
the  stomach  is  very  delicate,  and  cannot  support  the  more  active  preparations  of 
this  medicine. — The  dose  is  f]fj  tof^ij  thrice  a  day. 

2.  INFUSUM  CINCHOM  PALLIDA,  L.;  Tnfusum  Cinchonse,  D. ;  Infusion  of  Pale 
Bark. — (Prepare  this  in  the  same  manner  as  Infusum  Cinchonae,  L. — Take  of 
Peruvian  Hark  (Crown  or  Pale),  in  coarse  powder,  £j  ;  Boiling  Water  Oss.  Infuse 
for  one  hour  in  a  covered  vessel,  and  filter  through  paper.  The  product  should 
measure  about  eight  ounces,  D.) — Dose,  3j  to  ,$ij.  This  infusion  is  inferior  to  the 
preceding  in  activity,  and  is  a  very  unnecessary  one.  It  is  said  to  oppress  the 
stomach  less  than  that  of  the  other  cinchona  bark ;  the  reason  is  obvious — it  is 
Weaker. 

[The  U.  S.  Pharm.  directs  the  Infusum  Cinchonae  Flavae  as  the  Infusum  Cin- 
chonas above  directed,  and  in  the  same  way  the  Infusum  Cinchonas  Rubree.'] 

!.  I'JTSni  CINCHONJ!  SP1SSATUM,L.;  Inspissated  Infusion  of  Bark.— (Yellow 

Cinchona,  coarsely  bruised,  ifciij  ;  Distilled  Water  Ovj  ;  Rectified  Spirit,  as  much 
as  may  be  sufficient.  Macerate  the  cinchona  in  the  same  manner  as  we  have  di- 
rected the  Extractum  Cinchonae  to  be  prepared,  and  strain.  Evaporate  the  mixed 
infusions  in  a  water-bath,  to  a  fourth  part,  and  set  aside  that  the  dregs  may  subside. 
Pour  off  the  clear  liquor,  and  strain  what  remains.  Then  mix  them,  and  again 
evaporate  until  the  sp.  gr.  of  the  liquor  becomes  1.200.  Into  this,  when  it  has 
become  cold,  drop  the  spirit  very  slowly,  that  three  fluidrachms  may  be  added  to 
each  fluidounce  of  the  liquor.  Lastly,  set  aside  the  liquor  for  twenty  days,  that 
egs  may  entirely  Bubside.) — Concentrated  solutions  of  this  kind  have  long 
been  in  ave  trouble  in  preparing  the  ordinary  infusion.     The  inspissated 

infusion  of  the  College  is  said  to  he  from  twenty-four  to  thirty-six  times  the  streno-th 
of  the  pharmacopoeia!  ordinary  infusion  ;  but  it  is  obvious  that  the  preparation  must 
vol.  n. —  1  I 
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be  liable  to  variation  in  strength.  In  a  general  way,  f^j  may  be  considered  equal 
to  f^iij  of  the  infusion.  '  ' 

4.  INFUSUM  CINCHONJ]  PALLIDA  SPISSATUM,  L. ;   Inspissated  Infusion  of  /'„/, 

Bark. — (Prepare  this  in  the  same  manner  as  Infusum  Cinchona?  Spissatum.)— ■  \u 
unnecessary  preparation.  Its  properties  are  similar  to  those  of  the  preceding  pre- 
paration, but  its  strength  is  less. 

[§.  INFUSUM  CINCIIOM  COMPOSITUM,  U.S.;  Compound  Infusion  of  Cinchona  Bark 

Take  of  Red  Bark,  in  powder,  an  ounce;  Aromatic  Sulphuric  Acid  a  fluidrachm' 
Water  a  pint.  Macerate  for  twelve  hours,  occasionally  shaking,  and  strain.  It 
may  also  be  prepared  by  displacement.] 

6.  DECOCTUM  CINCHONA,  L.  E.j  Decoction  of  Bark.— (Yellow  Bark,  bruised,  51; 

Distilled  Water  Oj.  Boil  for  ten  minutes  in  a  covered  vessel,  and  strain  the  liquor 
while  hot,  L. — Crown,  Gray,  Yellow,  or  Red  Cinchona,  bruised,  5j ;  Water  f^xxiv. 
Mix  them,  boil  for  ten  minutes,  let  the  decoction  cool,  then  filter  it,  and  evaporate 
to  sixteen  fluidounces,  E.) — The  preparation  of  the  London  College  becomes 
on  cooling ;  the  Edinburgh  College  directs  the  preparation  to  be  filtered  after  it  has 
become  cold. 

By  boiling,  water  extracts  from  cinchona  the  kinates  of  quina,  cinchona,  and 
lime,  gum,  soluble  red  cinchonic  (tannic  acid),  yellow  colouring  matter,  starch,and 
a  portiou  of  the  compound  of  the  red  cinchonic  with  the  cinchona  alkaloids.  While 
hot,  the  liquor  is  transparent ;  but  as  it  cools,  it  becomes  turbid — owing  partly  to 
the  deposition  of  the  tannate  of  starch  when  the  temperature  falls  below  SS°  P., 
and  partly  because  the  red  cinchonic  compound,  being  more  soluble  in  hot  than  in 
cold  water,  is  deposited  on  cooling.  If  the  deposit,  with  a  portion  of  the  super- 
natant liquor,  be  poured  off  and  gently  heated,  it  is  dissolved.  The  sesquichloride 
of  iron  almost  blackens  it ;  a  few  drops  of  sulphuric  acid  and  a  few  drops  of  solution 
of  iodine  render  it  bluish-black — indicative  of  the  presence  of  starch.  Of  140 
parts  of  the  deposit  from  decoction  of  yellow  (Calisaya)  bark,  Soubeiran1  found  60 
parts  (principally  tannate  of  starch)  were  insoluble  in  alcohol,  and  the  remaining 
86  parts  were  readily  soluble  in  alcohol,  and  yielded  the  cinchona  alkaloids.  The 
same  author  also  found  that,  by  decoction,  yellow  (Calisaya)  bark  lost  two-tl 
its  weight ;  whereas,  by  infusion,  it  merely  los^  one-third  of  its  weight.  If  the 
water  employed  in  preparing  the  decoction  or  infusion  be  acidulated  (with  sulphuric 
or  hydrochloric  acid),  the  medicinal  value  of  the  preparation  is  greatly  increased; 
for  the  acid  decomposes  the  insoluble  red  cinchonic  salt,  and  forms  with  the  cin- 
chona alkaloids  a  soluble  combination.  Alkaline  solutions,  on  the  other  hand, 
yield  less  powerful,  though  highly  coloured,  preparations  ;  they  readily  dissolve  the 
red  cinchonic  and  the  acids,  but  they  render  the  alkaloids  insoluble.  Decoction  of 
cinchona  is  stomachic,  tonic,  and  febrifuge.     The  dose  is  fsj  to  fjij, 

7.  DECOCTUM  CINCIIOM  PALLIDiE,  L. ;  Decoctum  Cinchona,  D. ;  Decoction  of 
Pale  Bark. — (Prepared  like  Decoctum  Cinchona,  L. — Take  of  Peruvian  Bark 
[Crown  or  Pale],  in  coarse  powder,  gss  ;  Water  Oss.  Boil  for  ten  minutes  in  a 
covered  vessel,  and  strain  while  hot.  The  product  should  measure  about  eight 
ounces,  D.) — The  properties,  uses,  and  doses  are  like  the  preceding  preparation, 
than  which  it  is  weaker. 

8.  DECOCTUM  CINCIIOM  RIM,  L.  [U.  S.]  ;  Decoction  of  Red  y,v„/.- -(Prepared 
like  Decoctum  Cinchonas.) — Its  properties,  uses,  and  doses  are  similar  to  those  ot 
Decoctum  Cinchonas,  L. — [The  U.  S.  Pharm.  likewise  directs  the  Decoctum 
cJionse  Flavee^] 

9.  TIflfCTURA  CINCHOM,  L.  E.  [U.  S.] ;  Tincture  of  Bark.— (Yellow  [Yellow, 
or  any  other  species,  according  to  prescription,  E.~\  Cinchona,  bruised  [in  fine  pow- 
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der,  E.],  ,$viij  [Jvj,  U.  £.];  Proof  Spirit  Oij  [Diluted  Alcohol  Oij,  U.  &]. 
Macerate  for  seven  [fourteen,  U.  S.~\  days,  then  express  and  strain.  The  directions 
of  the  Edinburgh  College  arc  as  follows:  "Percolate  the  bark  with  the  spirit,  the 
bark  being  previously  moistened  with  a  very  little  spirit,  left  thus  for  ten  or  twelve 
hours,  and  then  firmly  packed  in  the  cylinder.  This  tincture  may  also  be  prepared, 
though  much  less  expeditiously,  and  with  much  greater  loss,  by  the  usual  process 
of  digestion,  the  bark  being  in  that  case  reduced  to  coarse  powder  only.") — Spirit 
extracts  all  the  bitter  and  astringent  principles  of  cinchona — both  the  kinates  of 
the  cinchona  alkaloids,  as  well  as  the  combination  of  these  substances  with  the  red 
oinchonic.  If  the  spirit  be  too  concentrated,  the  kinates  are  less  readily  dissolved 
by  it.  Tincture  of  cinchona  is  stomachic,  tonic,  and  stimulant. — The  dose  of  it  is 
f3J  to  f3i'j-  It  is  usually  employed  as  an  adjuvant  to  the  infusion  or  decoction  of 
cinchona,  or  to  the  solution  of  the  disulphate  of  quina. 

10.  TIMTIRA  UNCHOM  PAIHM,  L. ;  TCnctura  Cinchonas,  D. ;  Tincture  of  Pah 
Bark. — ( Prepared  like  Tinctura  Cinchonas,  L. — Take  of  Peruvian  Bark  [Crown 
or  Pale],  in  coarse  powder,  ^viij  ;  Proof  Spirit  Oij.  Macerate  for  fourteen  days, 
strain,  express,  and  filter,  D.) — Properties,  uses,  and  doses  as  the  preceding  prepa- 
ration, than  which  it  is  weaker. 

11.  TraCTTRA  CIXCnOM  COMPOSITA,  L.  E.  D.  \_U.  S.};  Compound  Tincture  of 
Bark. — (Pale  Cinchona  [Yellow  Bark,  J?.],  [Red  Bark,  U.  J$.~\,  bruised  [coarsely 
powdered,  I).  K.  ;  line,  if  percolation  be  followed,  E\  ^iv  ;  Orange  Peel  [Bitter, 
E.  /).],  dried  [bruised,  E."],  3*iij  [oij,  D.~\;  Serpentary,  bruised,  5vj  j  Saffron 
[chopped,  E.  /A]  5'j  ',  Cochineal,  powdered,  5J )  Proof  Spirit  Oij.  Digest  for 
seven  [fourteen,  1).\  days,  then  express  and  strain.  "Digest  for  seven  days;  strain 
and  ex]  'ngly;  filter  the  liquors.  This  tincture  may  also  be  conveniently 
prepared  by  the  method  of  percolation,  in  the  same  way  as  the  compound  tincture 
of  cardamom,"  E.) — [The  proportions  of  the  U.  S.  Pharm.  are,  Peruvian  Bark, 
in  powder,  5 i j  ;  Orange  Peel,  bruised,  3  iss ;  Virginia  Snake-Root,  bruised,  3i'j  ) 
Saffron,  cut,  Red  Saunders,  rasped,  aa  5J  ;  Diluted  Alcohol  f^xx.  Macerate  for 
fourteen  nays,  and  filter,  or  proceed  by  displacement.]     This  is   usually  sold   as 

rm's  Tincture  of  Bark.     It  is  a  more  agreeable  and  more  stimulant,  though 

iwerful,  tonic  than  the  simple  tincture,  and  is  less  apt  to  disturb  the  stomach. 

Made   according  to  the  London  Pharmacopoeia,  it  contains  one-half  less  cinchona 

than  the  simple  tincture.     It  is  employed  as  a  tonic  and  stomachic. — The  dose  of 

it  is  l'5j  to  fjiij. 

12.  EXTRACTH  ('IXMOMS,  L.  E.j  Extract  of  Bark.— (Yellow  Bark,  coarsely 
bruised,  ibiij ;  Distilled  Water  Ovi.  Add  four  pints  of  water  to  the  cinchona, 
and  stir  constantly  with  a  spatula  until  the  bark  is  thoroughly  moistened;  macerate 
for  twenty-four  hours,  and  strain  through  linen.  Macerate  the  residuum  in  the  re- 
maining water  for  twenty-four  hours,  and  strain.  Then  evaporate  the  mixed  liquors 
to  a  proper  consistence,  L. — Take  any  of  the  varieties  of  Cinchona,  but  especially 
the  Yellow  or  Red  Cinchona,  in  fine  powder,  5"iv;  Proof  Spirit  fjxxiv.  Percolate 
the  cinchona  with  the  spirit;  distil  off  the  greater  part  of  the  spirit;  and  evapo- 
rate what  remains  in  an  open  vessel  over  the  vapour-bath  to  a  due  consistence,  E.~) 
— The  watery  extract  of  cinchona  (extractum  cinchonse,  L.)  contains  the  same  con- 
stituents already  mentioned  as  being  found  in  decoction  of  bark.  Mr.  Braude  says 
lance-leaved  (i.  e.  pale)  bark  yields  30  per  cent,  of  watery  extract.  The  active 
principles  of   this  preparation   are  the  kinates  of   the  cinchona  alkaloids.      The 

>us  extract  (extractum  cinchona;,  E.)  is  a  more  efficacious  preparation,  as  it 
contains,  besides  the  alkaline  kinates,  the  compound  of  the  red  cinchonic  with  the 
cinchona  alkaloids.  "When  prepared  with  rectified  spirit,  24  per  cent,  of  extract  is 
obtained  from  pale  bark.  But  as  the  Edinburgh  College  direct  proof  spirit  to  be 
employed,  the  produce  is  larger. — Well-prepared  (t.  e.  not  decomposed  by  evapora- 

.11. ict  is  a  very  useful  preparation,  which,  however,  has  been  nearly  super- 
seded by  sulphate  of  quiua.     It  is  given  in  the  form  of  pill,  in  doses  of  from  grs.  v 
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xx.     The  watery  extract  may  "be  dissolved  in  water  or  in  infusion  of  roses  • 
r  administration  to  children,  in  syrup  of  mulberries  or  of  orange-peel.    Ex' 


to  grs. 

and  for  administration  to  children,  in  syrup  of  mulberries  or  of  orange-peel.  Ex- 
tract of  bark,  however,  is  rarely  employed  in  medicine. 

11.  EXTRACTTM  CINCHCM  PALLIDA,  L.  ;  Extract  of  Pale  Bark. 

14.  EXTRACTUM  CINCHOM  RUBRj;  L.;  Extract  of  Red  Bark. 

These  two  extracts  are  prepared  in  the  same  manner  as  Extraction  Cinchona1 
L. — [The  Extractum  Cinchonas  Flavse,  U.  S.  is  thus  prepared  :  Take  of  Fellow 
Bark,  in  coarse  powder,  a  pound  ;  Alcohol,  four  pints ;  Water,  a  sufficient  quantity, 
Macerate  the  Peruvian  Bark  with  the  Alcohol  for  four  days ;  then  filter  by  means 
of  percolation,  and  when  the  liquid  ceases  to  pass,  pour  gradually  upon  the  hark 
sufficient  Water  to  keep  its  surface  covered.  When  the  filtered  tincture  measures 
four  pints,  set  it  aside,  and  proceed  with  the  filtration  until  six  pints  of  infusion 
are  obtained.  Distil  off  the  alcohol  from  the  tincture  and  evaporate  the  infusion 
till  the  liquids  respectively  are  brought  to  the  consistence  of  thin  honey ;  then  mix 
them  and  evaporate  so  as  to  form  an  extract.] — The  Extractum  Cinchonx  Rubrw 
U.  S ,  is  prepared  in  the  same  manner. 

15.  QUIM  DISlLPnAS,  L-;  Quinse  Sulphas,  E.  D.  [U.  S.]j  Sulphite  of  Qui- 
nine,  offic. ;  Subsulphate  of  Quina. — [Altbough  the  Disulphate  <  is  now 
placed  by  the  London  College  among  the  articles  of  Materia  Medica,  we  have  con- 
sidered it  proper  to  retain  the  author's  description  of  the  method  of  preparing  this 
salt  according  to  the  formula  of  previous  editions  of  the  Pharmacopoeia. — Ed.] 

Take  of  Heart-leaved  Cinchona,  bruised,  Ibvij;  Sulphuric  Acid  ^ix;  Purified  Animal 
Charcoal  (^ij;  Hytlratetl  Oxide  of  Lead,  Solution  of  Ammonia,  Distilled  Water,  each  as  much 
as  may  be  sufficient.  Mix  four  ounces  and  two  drachms  of  the  Sulphuric  Acid  with  six  gal- 
lons of  distilled  Water,  and  add  the  Cinchona  to  them  ;  boil  for  an  hour,  and  strain.  In  the 
same  manner  again  boil  what  remains  in  Acid    and  Water,  mixed  in  thi  iportioiu, 

for  an  hour,  and  again  strain.  Finally,  boil  the  Cinchona  in  eight  gallons  of  distilled  water,  and 
strain.  Wash  what  remains  frequently  with  boiling  distilled  water.  To  the  mixed  liquors 
add  Oxide  of  Lead,  while  moist,  nearly  to  saturation.  Pour  off  the  supernatant  liquor,  and 
wash  what  is  thrown  down  with  distilled  water.  Boil  down  the  liquors  for  a  quartet  of  an 
hour,  and  strain;  then  gradually  add  Solution  of  Ammonia  to  precipitate  the  Quina.  Wad 
this  until  nothing  alkaline  is  perceptible.  Let  what  remains  he  saturated  with  the  rest  of  the 
Sulphuric  Acid,  diluted.  Afterwards,  digest  with  two  ounces  of  Animal  Charcoal,  and  strain. 
Lastly,  the  Charcoal  being  thoroughly  washed,  evaporate  the  liquor  cautiously,  that  crystals 
may  be  produced. 

Mr.  Phillips1  gives  the  following  explanation  of  this  process.  "The  quina  exists 
in  combination  with  a  peculiar  acid,  called  Kinic  Acid,  forming  with  it  Kinate  of 
Quina,  which  is  soluble  to  a  certain  extent  in  water,  and  is  rendered  more  so  by 
the  sulphuric  acid  employed  in  the  process,  and  perhaps  by  decomposing  it.  What- 
ever may  be  the  state  of  combination,  the  solution  contains  sulphuric  acid,  kinic 
acid,  and  quina,  mixed  with  extractive  and  colouring  matter,  the  latter  being  got 
rid  of  by  the  animal  charcoal.  On  adding  oxide  of  lead  the  sulphuric  acid  com- 
bines with  it,  and  the  resulting  sulphate  being  insoluble  is  precipitated,  while  the 
kinic  acid  and  quina  remain  in  solution;  when  ammonia  is  added,  after  the  separa- 
tion of  the  sulphate  of  lead,  the  kinic  acid  unites  with  it,  and  the  kinate  of  ammonia 
formed  is  soluble,  while  the  quina  is  precipitated,  and  this,  when  afterwards  com- 
bined with  sulphuric  acid,  forms  disulphate  of  quina,  which  crystallizes." 

The  directions  of  the  Edinburgh  College  for  the  preparation  of  disulphate  of 
quina  are  as  follows : — 

Take  of  Yellow  Bark,  in  coarse  powder,  one  pound;   Carbonate  of  '  ounces; 

phnric  Acid,  half  a  fluidounce;  Purified  Animal  Charcoal,  two  drachms.     Boil  the  bark  for  a 
hour  in  four  pints  of  water,  in  which  half  the  carbonate  of  soda  has  been  dissolved  :  - 
express  strongly  thrpugh  linen  or  calico  :  moisten  the  residuum  with  water,  and  expn 
and  repeat  this  twice.     Boil  the   residuum  for  half  an  hour  with  four   pints  of  water  3*y  }i, 
the  sulphuric  acid;   strain,  express  strongly,  moisten  with  water,  and  express  again. 

1  Transl.  of  the  Pharm. 
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residuum  with  three  pints  of  water  and  a  fourth  part  of  the  acid;  strain  and  squeeze  as  before 
Boil  again  the  residuum  with  the  same  quantity  of  water  and  acid;  strain  and  squeeze  as  for 
merly.  Concentrate  the  whole  acid  liquors  to  about  a  pint;  let  the  product  cool ;  filter  it,  and 
in  it  the  remainder  of  the  carbonate  of  soda.  Collect  the  impure  quina  on  a  cloth, 
wash  it  slightly,  and  squeeze  out  the  liquor  with  the  hand.  Break  down  the  moist  precipitate 
in  a  pint  of  distilled  water;  add  nearly  one  fluidscruple  of  sulphuric  acid,  heat  it  to  212°,  and 
stir  occasionally.  Should  any  precipitate  retain  its  gray  colour,  and  the  liquid  be  neutral,  add 
sulphuric,  acid,  drop  by  drop,  stirring  constantly,  till  the  gray  colour  disappears.  Should  the 
liquid  redden  litmus,  neutralize  it  with  a  little  carbonate  of  soda.  Should  crystals  form  on  the 
surface,  add  boiling  distilled  water  to  dissolve  them.  Filter  through  paper,  preserving  the  fun- 
nel hot ;  set  the  liquid  aside  to  crystallize ;  collect  and  squeeze  the  crystals;  dissolve  them  in 
a  pint  of  distilled  water  heated  to  212°,  digest  the  solution  for  fifteen  minutes  with  the  animal 
charcoal ;  filter,  and  crystallize  as  before.     Dry  the  crystals  with  a  heat  not  exceeding  14'J°. 

The  mother-liquors  of  each  crystallization  will  yield  a  little  more  salt  by  concentration  and 
cooling. 

The  object  of  this  process  is  to  extract,  by  means  of  the  solution  of  carbonate  of 
soda,  the  acids,  the  colouring  and  extractive  matters,  the  gum,  &c.  from  the  bark, 
but  leaving  the  cinchona  alkaloids.  Stolze  used  for  this  purpose  lime;  Badollier 
and  Scharlau  caustic  potasb.  The  alkaline  decoction  has  a  very  deep  colour.  By 
boiling  the  residuum  in  water  acidulated  with  sulphuric  acid,  the  alkaloids  are  dis- 
solved. On  the  addition  of  carbonate  of  soda,  double  decomposition  takes  place, 
and  the  impure  quina  is  precipitated.  This  is  afterwards  dissolved  in  water  acidu- 
lated with  sulphuric  acid,  and  the  filtered  liquid  is  set  aside  to  crystallize.  The 
impure  disulphate  of  quina  thus  obtained  is  redissolved  in  boiling  water,  and  the 
solution,  after  being  decolorized  by  digestion  with  animal  charcoal,  is  filtered,  and 
put  aside  to  crystallize. 

I  have  repeated  this  process,  wbich  has  the  great  merit  of  obviating  the  use  of 
alcohol,  and  I  believe  it  to  be  an  excellent  one,  combining  both  simplicity  and 
economy.  In  one  experiment,  I  employed  one  pound  of  picked  uncoated  yellow 
(Calisaya)  bark,  and  found  that  the  precipitated  impure  quina  required  two  fluid- 
scruples  and  five  minims  of  sulphuric  acid  to  saturate  it,  instead  of  one  fluidscruple, 
directed  by  the  Edinburgh  College.  In  another  experiment,  I  could  not  get  the 
impure  sulphate  of  quina  to  crystallize  until  it  had  been  digested  with  animal 
charcoal. 

The  process  of  the  Dublin  College  is  similar  to  the  method  of  manufacturing 
disulphate  of  quina  which  has  been  usually  followed  by  manufacturers  in  this 
country  ;  it  is  as  follows  : — 

Coarsely  pulverized  yellow  (Calisaya)  bark  is  boiled  with  water  acidulated  with  sulphuric 
OT  hydrochloric  acid.  The  residuum  boiled  a  second  or  a  third  time  with  acidulated  water. 
Some  repeat  the  process  a  fourth  time.      Finely-powdered  slacked  lime  is  added  to  the  filtered 

on  (when  cold),  until  the  liquor  is  sensibly  alkaline,  and  acquires  a  dark  colour.  The 
precipitate  is  collected,  drained  on  a  cloth,  and  then  submitted  to  graduated  pressure  (usually 
in  a  hydraulic  press)  The  cake  thus  obtained  is,  when  dry,  reduced  to  powder,  and  dij 
in  rectified  spirit.  The  filtered  tincture  is  distilled  until  the  residuum  (impure  quina)  in  the 
retort  has  a  brown  viscid  appearance.  This  residuum  is  then  to  be  carefully  saturated  with 
very  diluted  sulphuric  acid,  the  solution  filtered,  and  set  aside  to  crystallize.  The  disulphate  of 
quina  thus  obtained    is   yellowish-brown.      It   is  drained    in   a  cloth,  compressed,  dissolved  in 

decolorized  by  animal  charcoal,  recrystallized,  and  dried.     This  last   part  of  the  process 
must  be  very  carefully  conducted,  to  avoid  efflorescence. 

persons  think  it  preferable  to  convert  the  quina  of  this  alcoholic  solution  into  a  sulphate 

distillation,  in    order  to  separate   tin;  fatty  matter.      I   am    informed,  by  a  maker  of  this 
salt,  th;i  i    spirit   in  th  does  not,  on  the   large  scale,  add    much  more   than  a 

penny  an  ounce  to  the  cost  of  the  disulphate,  as  the  greater  part  is  recovered. 

On  the  large  scale,  the  decoction  of  the  bark  is  usually  prepared  in  a  large  vat, 

1  being  effected  by  8 team.     The  acidulated  decoctiou  contains  the  quina, 

ichonia,  (lie  yellow  colouring  matter,  the  red  cinchonic,  the  kinic,  and  the 

Sulphuric  (or   hydrochloric)  acids.     The   lime  saturates  till   the  acids,  and  forms 

soluble  sails  i  if  sulphuric  acid  have  I i  employed,  sulphate  of  lime  is  formed,  the 

greater  pm-t  of  which  precipitates),  which  remain   in   the  liquid  with  a  portion  of 
ouriug  matter.     The  precipitate  is  composed  of  quina,  cinch  ma,  a  combina- 
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tion  of  lime  and  red  cinchonic,  fatty  matter,  excess  of  lime,  and  when  sulphuric 
acid  has  been  employed,  sulphate  of  lime;  the  whole  is  contaminated  with 
ing  matter.     Alcohol  extracts  from  this  precipitate  the  quina  and  cinchonia.  the 
fatty  matter,  and  the  colouring  matter;  leaving  undissolved  the  excess  of  lime  the 
compound  of  lime  with  the  red  cinchonic,  and,  when  sulphuric  has  been  u 
phate  of  lime.     The  sulphuric  acid  being  then  added  to  the  impure  quina,  converts 
it  into  a  disulphate.     On  account  of  the  expense  of  spirit  of  wine,  vai 
tutes  have  been  proposed.     Pyroxilic  spirit  has  been  tried;  but  I  believe 
answered.     Pelletier  has  taken  out  a  patent  for  the  employment  of  a  volatile  oil 
(oil  of  turpentine).     The  dried  cake  of  quina  and  lime,  obtained  in  the  usual  man- 
ner, is  to  be  digested  in  oil  of  turpentine,  which  dissolves  the  quina.     The  oleagi- 
nous solution  is  then  to  be  agitated  with  water  acidulated  with  sulphuric  a 
which  a  sulphate  of  quina  is  obtained.     By  repose,  the  oil  rises  to  the  tup,  and 
after  removal  may  be  employed  again,  while  the  solution  of  the  sulphate  i 
evaporated  as  usual.     Hitherto,  however,  this  process  has  not  succeeded,  partly  be- 
cause the  turpentine  does  not  extract  more  than  nineteen-twentieths  of  the  quina 
present.     If  any  attempts,  however,  should  be  made  to  procure   the  disulpl 
America,  it  is  possible  that  some  modification  of  this  process  would  he  the  best. 

Disulphate  of  quina  occurs  in  small,  fibrous,  odourless,  very  bitter  crystals,  which 
have  a  pearly  aspect,  and  a  flexibility  like  amianthus.  Exposed  to  the  air,  they 
effloresce  slightly.  When  heated,  they  become  luminous;  friction  promotes  this 
phosphorescence.  At  240°  F.  they  melt  like  wax;  at  a  more  elevated  temperature 
the  salt  assumes  a  fine  red  colour;  and  when  ignited  in  the  air  burns,  having  at 
first  a  carbonaceous  residuum,  but  which  is  subsequently  dissipated.  One  part  of 
this  salt  requires  80  parts  of  cold  alcohol  (sp.  gr.  0.850)  or  740  parts  of  cold,  or 
30  parts  of  boiling  water  to  dissolve  it ;  as  the  saturated  solution  cools,  part  of  the 
salt  separates.  A  remarkable  property  of  this  salt  is  to  give  a  blue  tinge  to  the 
surface  of  water  (see  Quina,  ante).  The  following  is  the  composition  of  this 
salt : — 

Atoms.  Eq.  Wt.  Per.  I 

Sulphuric  Acid 1 40 0  17 

Quina 2 S>i 7U1 

Water 8 72 

Crystallized  Disulphate  of  Quina  ...     1 436 100.00 

By  exposure  to  the  air  the  crystals  lose  4  (Soubeiran  says  6)  equivalents  of 
water,  equal  to  about  eight  per  cent.  When  fused  they  evolve  two  more  equiva- 
lents. One  hundred  grains  of  the  crystals  dissolved  in  water,  acidulated  with  hy- 
drochloric acid,  yield,  by  the  addition  of  chloride  of  barium,  a  quantity  of  sulphate 
of  baryta,  which,  when  ignited,  weighs  26.6  grs.     For  the  tests,  see  Quina,  ante. 

Adulterations. — Various  foreign  bodies  (as  earthy  and  alkaline  salts,  gum,  sugar, 
starch,  fatty  matters,  sulphate  of  cinchonia,  and  salicine)  are,  it  is  said,  occasionally 
intermixed  with  disulphate  of  quina.  The  following  are  the  tests  by  which  the 
presence  of  these  bodies  is  ascertained  :  By  digesting  disulphate  of  quina  in 
alcohol  this  salt  is  dissolved,  leaving  any  alkaline  or  earthy  sulphates,  gum,  or 
starch,  that  may  be  present.  Gum  is  soluble  in  cold  water ;  starch  is  coloured 
blue  by  a  solution  of  iodine.  When  heated  in  the  open  air  the  disulphate  of  quina 
is  burned  and  dissipated ;  the  earthy  salts,  on  the  other  hand,  are  left.  The 
disulphate  is  soluble  in  water  acidulated  with  sulphuric  acid,  whereas,  fatty 
are  insoluble.  To  detect  sugar,  add  to  a  solution  of  the  disulphate,  carbonate  of 
potash:  quina  is  precipitated,  while  sulphate  of  potash  and  sugar  are  left  in  solu- 
tion; the  latter  may  be  detected  by  its  sweet  taste,  or  by  evaporating  the  liquid  to 
dryness,  and  digesting  the  residue  with  spirit,  which  dissolves  the  sugar,  but 
the  sulphate.  Ammoniacal  salts  are  detected  by  the  ammouiacal  odour  emitted  on 
the  addition  of  caustic  potash.  Salicine  may  be  recognized  by  oil  of  vitriol,  which 
turns  it  red.  Sulphate  of  cinchonia  may  be  made  to  crystallize  in  a  pulverulem 
form,  by  stirring  the  solution,  and  in  this  state  it  may  be  readily  intermixed  wit» 
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disulphate  of  quina.     This  fraud,  I  suspect,  has  been  recently  carried  on  to  no  very 
slight  extent.     To  detect  it,  precipitate  a  solution  of  the  suspected  salt  in  water  by 
i ;  collect  the  precipitate,  and  boil  it  in  alcohol.     The  cinchona  crystallizes  as 
the  liquor  cools,  while  the  quina  remains  in  the  rnother-liquor. 

The  characteristic  marks  of  the  purity  of  disulphate  of  quina  are,  according  to 
the  London  College,  as  follows: — 

"It  is  dissolved  by  water,  especially  when  mixed  with  an  acid.  Quina  is  thrown  down  by 
ammonia;  the  liquor  being  evaporated  ought  not  to  taste  of  sugar.  One  hundred  parts  of  disul- 
phate of  quina  lose  eight  or  ten  parts  of  water  by  a  gentle  heat.  It  is  destroyed  by  heat.  Chlo- 
rine being  lirst  added  to  it,  and  afterwards  ammonia,  it  becomes  green. :'  From  100  grains 
ed  in  water  mixed  with  hydrochloric  acid,  26. G  grains  of  sulphate  of  barytes,  dried  at  a 
red  beat,  are  obtained. 

The  characters  given  by  the  Edinburgh  College  are  as  follows  : — 

"  A  solution  of  ten  grains  in  a  fluidounce  of  distilled  water,  and  two  or  three  drops  of  sul- 
phuric acid,  if  decompose,!  by  a  solution  of  half  an  ounce  of  carbonate  of  soda,  in  two  waters, 
and  heated  till  the  precipitate  shrinks  and  fuses,  yields,  on  cooling,  a  solid  mass,  which,  when 
dry,  weighs  7.4  grains,  and  in  powder  dissolves  entirely  in  a  solution  of  oxalic  acid." 

The  quantity  of  carbonate  of  soda  required  to  decompose  10  grs.  of  disulphate  of 
quina,  to  which  a  few  drops  (say  six  grains)  of  sulphuric  acid  have  been  added,  is 
less  than  twenty-five  grains.1 

Disulphate  of  quina  is  given  in  doses  of  from  gr.  j  to  grs.  v.  Occasionally,  it  is 
exhibited  in  much  larger  doses  as  a  febrifuge;  but  it  is  very  apt  to  disagree,  causing 
disturbance  of  stomach,  febrile  disorders,  and  headache.  I  have  known  fourteen 
grains  taken,  and  have  heard  of  a  scruple  or  half  a  drachm  being  exhibited  at  a 
dose.  It  may  bo  given  either  in  the  form  of  pill,  made  with  conserve  of  roses,  or  dis- 
solved in  some  aqueous  liquid  by  the  aid  of  an  acid.  Infusion  of  roses  is  a  favourite 
vehicle  for  it.  An  ointment  (composed  of  3J  of  disulphate  of  quina  and  3ij  of  lard) 
rubbed  into  the  axilla  has  been  used  with  success  to  cure  ague  in  children.3 

16.  WNCTDRA  (IUINtE  COMPOSITA,  L. ;  Compound  Tincture  of  Quinine.— (Disul- 
phate of  Quinine  3V  and  9j  ;  Tincture  of  Orange  Oij.  Digest  for  seven  days,  or 
until  the  quinine  be  dissolved,  and  strain.) — The  solution  is  hastened  by  digesting 
the  mixture  in  a  warm  place.  Mr.  Squire  states  that  in  seven  days  only  39-40ths 
of  the  quinine  are  dissolved.  Every  fluidrachm  contains  about  one  grain  of  the 
disulphate. — Dose,  f3J  to  f'3ij,  or  more. 

17.  Ql'IN^TC  !H  TRIAS,  D. — A  process  for  preparing  this  salt  is  given  in  the  Dublin 
Pharmacopoeia.  It  is  procured  in  decomposing  a  solution  of  Disulphate  of  Quina 
by  a  solution  of  Chloride  of  Barium.  It  is  employed  in  the  preparation  of  the 
Valerianate  of  Quinine. 

18.  QUIM  VALERIWAS,  D. — This  salt  is  prepared  in  decomposing  Muriate  of 
Quina,  by  the  Valerianate  of  Soda  (see  ante,  p.  615.) 


233.  UNCARIA  GAMBIER,  Roxburgh.— THE  GAMBIR. 

Nauclea  Gambir,  Hunter. 

Sex.  Syst.  Pentandria,  Monogynia. 

(The  extract  obtained  from  the  leaves,  E. ;  Gambir,  or  Gambir-Catechu.) 

History. —  Gambier,  or  Qambir,  is  the  Malay  name  of  an  extract  obtained 
from  the  haves  of  this  shrub,  Hum  phi  us3  has  described  the  plant  under  the  name 
of  Funis  uncatui  or  Daun  Oatta  Gambir. 

BOTANY.  Gen.  Char. — Limb  of  calyx  short,  urceolate,  5-cleft.  Corolla  funnel- 
shaped  ;  tube  slender;  throat  naked  ;  lobes  5,  spreading,  oval-oblong.  Anthers  in- 
closed or  protruded.  Style  filiform,  protruded  ;  stigma  tumid,  undivided.  Capsules 
pedicellate,  olavate,  tapering  to  the  base.     Seeds  numerous,  imbricated,  winged. — 

Mr    R.Phillipt,  J  ir.  Aug.  17,  1839.  2  Lond.  Med.  Gaz.  April  3,  1810. 

Amboin.  vol.  v.  tab.  31. 
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Climbing  shrubs.  Peduncles  when  old  becoming  axillary  compressed  hooked  spines 
Flowers  va.  loose  heads.  (Lindley;  De  Cand.) 

Sp.  Char. — Branches  terete.     Leaves  ovate-lanceolate,  acute,  with  short  pi 
smooth  on  both   sides.       Stipules  ovate.       Peduncles  axillary,  Bolitary,  ot] 
bracteolated  about  the  middle;  the  lowest  ones  sterile,  converted  into  hooked  want* 
(DeCand.)  J       ' 

A  stout,  scandant  shrub.  Florets  green  and  pink.  Capsules  stalked,  elevate 
2-celled,  2-valved. 

Hab. — Islands  of  East  Indian  Archipelago.  Extensively  cultivated.  On  the 
Island  of  Bintang  there  are  60.000  Gambir plantations.* 

Extraction  of  Gambir. — Two  methods  of  obtaining  Gambir  are  described : 
one  consists  in  boiling  the  leaves  in  water,  and  inspissating  the  decoction  ;  the 
other,  which  yields  the  best  Gambir,  consists  in  infusing  the  leaves  in  warm  water 
by  which  a  fecula  is  obtained,  which  is  inspissated  by  the  heat  of  the  sun,  and 
formed  into  cakes.2 

Dr.  Campbell3  has  described  the  method  of  making  the  circular  or  cylindrical 
variety  of  Gambir,  as  followed  in  the  colony  established  by  the  Sultan' of  Mum, 
where  the  manufacture  is  carried  on  to  a  considerable  extent.  It  consists  in  shred- 
ding and  bruising  the  young  shoots  and  leaves  "  in  water  for  some  hours,  until  a 
fecula  is  deposited;  this,  inspissated  in  the  sun  to  the  consistence  of  a  paste,  jg 
thrown  into  moulds  of  a  circular  form,  and  in  this  state  the  Gambir  is  brou 
market."  Dr.  Roxburgh4  describes  the  manufacture  of  the  cubical  vari 
practised  eastward  to  the  Bay  of  Bengal.  The  process  consists  in  "  boiling  the 
leaves  and  young  shoots;  evaporating  the  decoction  by  fire  and  the  heat  of  th 
When  sufficiently  inspissated,  it  is  spread  out  thin,  and  cut  into  little  square  cakes, 
and  dried."  Mr.  Bennett5  has  given  a  very  full  account  of  the  method  of  making 
the  cubical  variety  as  practised  at  Singapore.  The  leaves  are  plucked  from  the 
prunings,  and  boiled  in  a  qualie,  or  cauldron  (made  of  bark,  with  an  iron  bottom); 
after  being  boiled  twice  and  rinsed,  they  are  used  as  a  manure  for  the  pepper  vine. 
The  decoction  is  evaporated  to  the  consistence  of  a  very  thick  extract,  of  a  light 
yellowish-brown  colour,  like  clay,  which  is  placed  in  oblong  moulds.  Th' 
thus  obtained  are  divided  into  squares,  and  dried  in  the  sun  on  a  raised  platform. 
Hunter6  says,  Sago  is  often  intermixed  with  the  extract,  but  Bennett  denies  that  this 
is  done  at  Singapore.  [The  decoction  of  the  leaves  is  said  to  be  thickened  by  the 
manufacturers  at  Singapore  by  stirring  it  with  a  piece  of  wood  obtained  from  a  tree 
of  the  country,  which  it  is  to  be  presumed  supplies  mucilaginous  and  starchy  mat- 
ters. Seemann,  unfortunately,  could  not  succeed  in  obtaining  this  wood  from  the 
Chinaman  whose  laboratory  he  visited.7 — Ed.]  The  best  Gambir  is  made  at  Rhio, 
in  the  Isle  of  Bintang ;  the  next  best  is  that  of  Lingin. 

Commerce. — Gambir  (the  cubical  variety)  is  imported  from  Singapore  princi- 
pally. Its  principal  use  here  is  for  tanning ;  and  among  dealers  it  is  distinguished 
from  catechu,  cutch,  &c.  by  the  name  of  terra  japonica.  The  following  are  the 
quantities  imported  during  the  last  four  years  : — 8 

In  1836 970  tons.  |  In  1&38 1G00  tons. 

1837 2738  |       1S39 5213 

During  the  last  three  years,  its  price  has  varied  from  15s.  to  26s.  per  cwt.  The 
duty  on  it  is  Is.  per  cwt.  It  is  brought  over  in  cane  baskets,  lined  with  palm  leaves. 
Mr.  Bennett  says  they  are  made  of  a  kind  of  rattan  found  in  the  jungle  at  Sin- 
gapore. 

Description  and  Varieties. —  Gambir  ( Terra  Japonica, at  tanners;  C! 
in  square  cakes,  of  druggists;    Cub  iced  Resinous  Catechu,  of  Guibourt ;   GamW 

1  Bennett's  Wande tings,  ii.  a  Asiatic  Researches,  xi.  183. 

a  Roxburgh,  Fl.  Lid.  i.  518.  *  Ibid. 

«   Wanderings,  i\.  183.  6  Linn.  Trans,  ix.  Mn 

'  Hooker's  journal  of  Botany.  '-  Messrs.  Powell's  Annual  Price  Current  l  n 


Gambir: — Description  and  Varieties.  697 

of  Second  Qualify,  Bennett),1  occurs  in  cubes,  whose  faces  are  about  one  inch 
square.  When  thrown  into  water,  it  floats.  These  cubes  are  externally  of  a  deep 
reddish  or  yellowish-brown  colour ;  their  fracture  is  dull  and  porous,  and  internally 
their  colour  is  paler  than  that  of  their  surface,  being  yellowish  cinnamon  brown  ; 
the  fractured  surface  not  unfrequently  presenting  some  darker  feebly  shining  stripes, 
extending  from  without  inwards.  This  kind  has  no  odour  ;  its  taste  is  powerfully 
astringent  and  bitter,  but  subsequently  becoming  sweetish.  It  melts  entirely  in 
the  mouth.  When  heated  in  a  platinum  crucible  it  undergoes  a  kind  of  semifu- 
sion,  and  swells  up ;  and  when  incinerated  leaves  a  light  white  ash.  Nees  v.  Esen- 
beck2  says  twenty  grains  of  this  Gambir  leave  only  half  a  grain  of  ash.  Tt  is  par- 
tially soluble  in  cold  water.  When  boiled  in  water,  it  is  almost  completely  dissolved, 
and  yields  a  decoction  which,  while  hot,  is  of  a  clear  reddish-brown  colour,  but,  on 
cooling,  becomes  turbid,  owing  to  the  deposition  of  catechine.  By  digestion  in 
ether,  it  forms  a  deep  reddish-brown  tincture,  which,  by  evaporation,  yields  a  reddish- 
brown  astringent  extract ;  the  portion  which  is  insoluble  in  ether  is  dark-brown, 
tough  and  elastic.  Examined  by  the  microscope,  Gambir  is  found  to  consist  in 
great  part  of  myriads  of  minute  crystals  (catechine)  intermixed  with  a  kind  of 
mucous  tissue. 

Mr.  Bennett3  has  described  three  qualities  of  Gambir,  specimens  of  which  are  contained  in 
my  own  collection,  as  well  as  in  that  of  the  Medico-Botanical  Society  of  London.  To  these  I 
must  add  a  fourth,  which  I  have  received  from  Professor  Guibourt. 

1.  Small  Circular  Moulded  Gambir:    Gambir  of  the  first  quality,  Bennett;    Lozenge 

— This  occurs  in  small  round  cakes,  about  the  si/.e  of  a  small  lozenge.  Its  form  is  some- 
thing like  that  of  a  plano-convex  lens,  slightly  flattened  on  the  convex  side.  One  of  its  surfaces 
is  flat,  round,  about  half  an  inch  in  diameter;  the  other  one  is  convex,  with  a  star  like  pattern 
impressed  on  it.  Its  colour  is  pale  pinkish  yellowish  white.  It  has  a  chalky  or  earthy  feel, 
and  is  brittle.     Specimens  of  this  are  in  the  collection  of  the  Medico-Botanical  Society. 

Amylaceous  Lozenge. Gumbir. — Under  the  name  of  Gambir.  or  China  Catechu,  I  have  received 
from  Bombay  small  circular  cakes  of  Gambir  adulterated  with  sago  meal.  The  cakes  are  cir- 
cular and  cylindrical,  about  3J  lines  in  diamefer,  and  2  lines  thick;  flat  at  the  bottom,  and 
slightly  convex  at  the  top.  They  are  grayish  yellowish  white;  have  a  cretaceous  feel,  and  are 
easily  reduced  to  powder.  Their  decoction,  when  cold,  is  rendered  blue  by  tincture  of  iodine. 
Examined  by  the  miscroscope,  multitudes  of  particles  of  sago  may  be  detected,  intermixed  with 
Crystals  of  catechine.  I  have  received  the  same  kind  of  Gambir  from  Dr.  D.  Maclagan,  of 
Edinburgh,  under  the  name  of  White  Gambir. 

2.  Gambir  in  Parallelopipeds  :  Gambir  of  the  second  quality,  Bennett. — This  occurs  in 
two  forms:  cubes  (forming  the  Gambir  of  English  commerce,  described  in  the  text)  and  square 
prisms  or  oblong  pieces.  The  hitter  I  received  from  Dr.  Maclagan,  of  Edinburgh,  under  the 
name  of  Yellow  Gambir  vn parallelopipeds.  The  length  of  the  prisms  is  two  inches;  the  size  of 
the  terminal  faces  half  an  inch  square.  In  other  respects  the  oblong  variety  agrees  with  the 
square  kind. 

3.  Cylindrical  Gambir :  Gambir  of  the  third  quality,  Bennett. — This  occurs  in  circular 
disks,  or  short  cylindrical  pieces,  the  length  of  the  cylinder  being  only  about  one-third  of  an  inch, 
while  its  diameter  is  one  inch  and  a  quarter.  One  of  the  round  surfaces  is  marked  with  the 
fibres  of  a  cloth,  on  which  the  cakes  have  been  dried.  The  colour  internally  is  pale,  dull, 
pinkish  yellow,  externally  being  a  shade  darker.  Its  fracture  is  dull  and  porous.  It  is  easily 
toraped  to  powder  with  the  nail,  and  in  this  state  has  a  chalky  feel.     Its  taste  is  astringent, but 

than  the  other  kinds;  it  is  gritty  under  the  teeth.  It  sinks  in  water.  The  samples  in 
the  Medico-Botanical  Society  are  somewhat  smaller  than  those  which  I  have  found  in  commerce. 
This  kind  contains  many  imparities. 

4.  Cubical  Amylaceous  Gambir. — It  is  in  cubes,  which  swim  in  water,  and   whose 

nt  half  an  inch   square.     Externally  these   cubes   are  dark   brown,  being  darker 

Coloured  than  the  kind  just  described,  Its  fracture  is  dull  and  porous,  its  colour  internally  being 

nnamon  brown.     It  is  readily  distinguished  from  all  other  kinds  of  Gambir,  by  the  black 

colour  produced  when  the  tincture  of  iodine  is  applied  to  the  fractured  surface.   When  digested 

in  water  it  is  resolved  into  two  parts — 

Matter  soluble  in  water 45 

Matter  insoluble  in  water,  principally  amylaceous 55 

100 
The  amylaceous  matter  is  probably  sago. 

i.(tn,l  I'lti/s.  Joiirn.  vol.  IxVii.  2  Handb.  d.  med.  pharm.  Bo  tan.  i.  S81. 

J  M<d.  ami  I'hys.  Journ.  lxvii. 
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Composition. — Gambir  (the  cubical  variety)  was  analyzed  by  Nees  v.  i;Mn. 
beck,1  who  found  Tannic  Acid  36  to  40  per  cent.,  Peculiar  Matter  Cum  or 
Gummy  Extractive,  Tannic  Deposit  (similar  to  red  cinchonic),  ano1  2 1  per  cent 
of  Woody  Fibre. 

1.  Tannic  Acid. — The  properties  of  this  acid  have  heen  before  (p.  326)  described.  That 
extracted  from  Gambir  is  soluble  in  water,  alcohol,  and  ether,  and  gives  a  green  colour  tu  the 
salts  of  iron. 

2.  Cateciiine  ;   Catechuic  Acid;   Tanningensdure,  Buchner;    Resinous  Tannin,Nee$. When 

Gambir  is  treated  with   cold  water,  an  insoluble  residuum  is  left;  this  is  in 

was  termed  by  Nees,  Resinous  Tannin.  When  obtained  quite  pure,  it  is  a  white,  light  powder 
composed  of  silky  needles,  having  a  peculiar  sweet  taste.  It  is  very  slightly  soluble  only  in 
cold  water,  more  so  in  boiling  water.  Ether,  and  especially  alcohol,  are  better  solvents  for  it. 
It  produces  a  green  colour  with  salts  of  iron,  but  does  not  produce  a  precipitate;  with  a  gelatinous 
solution.  Its  composition  is  C'3  II6  O6.  If  it  he  digested  in  caustic  potash,  and  the 
exposed  to  the  air,  oxygen  is  absorbed,  and  the  catechuic  acid  is  converted  into  Japonic  Acid 
composed  of  C12  H4  O4.  But  if  it  be  dissolved  in  carbonate  of  potash,  and  exposed  to 
without  heat,  it  is  converted  into  Rubinic  Acid,  composed  of  C2'  H8  O8. 

Physiological  Effects. — Gambir  is  one  of  the  most  powerful  of  the  pun 
astringents,  whose  effects  have  been  before  described  (see  vol.  i.  p.  201).  Its  sweet 
taste  depends,  in  part  at  least,  on  catechuic  acid. 

Uses. — It  is  employed  by  druggists  as  catechu  (see  Acacia  Catechu). 

[Gambir  is  the  name  applied  to  the  extract  of  the  leaves,  while  catecbu  is  the 
extract  of  the  inner  wood. — Ed.] 


Order  LIT.  CAPRIFOLIACEiE,  Jussieu.— THE  HONEY- 
SUCKLE TRIBE. 

Characters. — Calyx  superior,  4-  or  5-cleft,  usually  with  two  or  more  bracts  at  its  base. 
Corolla  superior,  monopetalous  or  polypetalous,  rotate  or  tubular,  regular  or  Irregular, 
epipetalous,  equal  in  number  to  the  lobes  of  the  corolla,  and  alternate  with  them.  Ovary  with 
from  1  to  3  or  4  cells,  one  of  which  is  often  monospermous.  the  other  polyspermous :  in  the 
former,  the  ovule  is  pendulous;  style  1 ;  stigmas  l,or  3  to  4.  Fruit  indehiscent,  1  or  more  celled, 
either  dry,  fleshy,  or  succulent,  crowned  by  the  persistent  lobes  of  the  calyx.  Seeds  citl 
tary  and  pendulous,  or  numerous  and  attached  to  the  axis;  testa  often  long;  embryo  straight,  in 
fleshy  albumen;  radicle  next  the  hilum. — Shrubs  or  herbaceous  plants,  with  opposite  leaves,  desti- 
tute of  stipules.     Flowers  usually  corymbose,  and  often  sweet-scented  (Lindley). 

Properties. — Not  uniform. 

234.  SAMBUCUS  NIGRA,  Linn  -COMMON  ELDER. 

Sex.  Si/st.  Pentandria,  Trigynia. 
(Flores,  L.— Flowers,  E—  Flores,  Baccae,  Cortex  interior,  D.) 

History. — Hippocrates  employed  the  elder  (axtrj)  in  medicine. 

Botany.  Gen.  Char. — Limb  of  the  calyx  small,  5-cleft.  Corolla  rotate,  pitcher- 
shaped,  5-clcft ;  its  lobes  obtuse.  Stamens  5.  Style  none.  Sti<jmas  3,  sessile. 
Berry  roundish,  scarcely  crowned,  pulpy,  1-celled  (Gsertn.),  3-  to  5-seeded;  funiculi 
bearing  the  oblong  seeds  in  the  axis  of  the  fruit.  (De  Cand.) 

Sp.  Char. — Stem  shrubby,  somewhat  arboreous.  Leaves  pinnatisect,  smooth; 
segments  ovate-lanceolate,  serrate.      Corymbs  5-partite.  (De  Cand.) 

Stem  much  and  irregularly  (though  always  oppositely)  branched,  of  quick  growth; 
branches  (after  a  year's  growth)  clothed  with  smooth  gray  bark,  and  filled  with  a 
light  spongy  pith.  Leaflets  deep  green,  smooth,  usually  2-pair,  with  an  odd  one. 
Cymes  [corymbs]  large,  smooth,  of  numerous  cream-coloured  flowers,  with  a  sweet 
but  faint  smell ;  some  in  each  cyme  sessile.  Berries  globular,  purplish-black;  their 
stalks  reddish  (Smith). 

Hab. — Indigenous  :  in  hedges,  coppices,  and  woods ;  common.  _ 

Description. — The  liber  or  inner  baric  (cortex  interior  sambuci)  is  collec 

'  Pharm.  Centr.-Blatt  fur  1830,  45. 
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from  the  branches:  its  colour  is  greenish-white ;  its  taste  sweetish  astringent;  its 
odour  feeble.  Its  infusion  is  rendered  slightly  green  by  the  sesquichloride  of  iron. 
Elder  flower*  (Jhres  nambucC)  are  white  when  fresh,  but  by  drying  become  yellow, 
and  retain  an  agreeable  odour.  Elder  berries  (baccse  sambuci)  yield,  by  expression, 
a  purple  juice,  called  elder  rob. 

COMPOSITION. — I  am  unacquainted  with  any  analysis  of  elder  bark.1  The  flowers 
were  analyzed  by  Eliason,2  who  obtained  from  them  volatile  oil,  acrid  resin,  tannic 
acid,  oxidized  extractive,  nitrogenous  extractive,  gum,  woody  fibre,  glutinous  matter, 
albumen,  malates  of  potash  and  lime,  mini  rat  salts,  and  a  trace  of  sulphur.  Elder 
juice  contains  malic  acid,  a  little  citric  acid,  sugar,  pectin,  and  colouring  matter, 
which  is  reddened  by  acids,  and  made  green  by  alkalies. 

Physiological  Effects. — The  powers,  owing  to  their  volatile  oil,  are  mildly 
Btimulant,  and,  perhaps,  sudorific.  The  berries  are  cooling,  aperient,  and  diuretic. 
The  inner  bark  (liber)  is  hydragogue,  cathartic,  and  emetic.  The  leaves,  probably, 
possess  similar,  though  less  energetic,  properties. 

Uses. — The  flowers  arc  seldom  employed,  except  in  the  preparation  of  elder- 
flower  water  and  elder  ointment.  The  use  of  the  berries  is  now  almost  solely  con- 
fined  to  the  manufacture  of  elder  wine.  The  inspissated  juice  of  the  berries  is, 
however,  an  officinal  preparation.  The  inner  bark  has  been  used  as  a  hydragogue 
cathartic  in  dropsy.  It  may  be  given  in  decoction  (prepared  by  boiling  ^j  of  the 
bark  in  Oij  of  water  to  Oj),  in  doses  of  f^iv.  Smaller  doses  have  been  used  as 
an  aperient  and  resolvent  in  various  chronic  disorders. 

1.  AQUA  SAMBUCI,  L.  E. ;  Elder  Wafer.— (Elder  Flowers  [fresh],  Ibx ;  Water 
CoDg.  ij  j  Rectified  Spirit  f^iij,  E.  Mix  them,  and  let  a  gallon  distil.) — Elder 
water  is  frequently  made  from  the  pickled  flowers  {/lores  sambuci  sal  id),  which  are 
prepared  with  alternate  layers  of  the  flowers  and  common  salt  compressed  and  pre- 
served in  a  well-closed  vessel  [usually  a  cask]  ;  the  water  which  exudes  being 
rejected.    It  is  principally  used  as  a  perfume. 

I  DMUENTUM  SAMBUCI,  L.  ;  Elder  Ointment— (Elder  Flowers,  Lard,  of  each 
Ibj.  Boil  the  Elder  Flowers  in  the  Lard  until  they  become  crisp;  then  press 
through  a  linen  cloth.) — The  Unguentum  Sambuci,  Ph.  L.,  is  the  white  elder  oint- 
ment  of  the  shops.  Except  in  its  agreeable  odour  it  has  no  advantage  over  sperma- 
ceti ointment.     It  is  popularly  used  as  a  cooling  application  to  irritable  surfaces. 
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Okder  LV.  ARALIACE^E,  Richard.— THE  ARALIA  TRIBE. 

Aba li.*:,  Jussieu. 

235.  Panax  quinquefolium. — Ginseng. 

1.    Panax    aui*Q.iTEFOLiuM,  Linn,   is  a  native  of    North 
America,  growing  in  the  Northern,  Middle,  and  Western  States 
of  the  Union.  Its  root  is  the  American  Ginseng  (radix  ginseng). 
It  is  exported  to  China,  where  it   is  highly  valued.     Pieces  of 
it  are  said  to  be  occasionally  found  intermixed  with  senega  root. 
Panax  Schinssrs,  Nees  v.  Esenbeck,  is  a    native  of 
and   has   been  usually  confounded  with  the  preceding 
species.    Nees  admits  three  varieties:  P.  Schinseng,  var.  Co- 
raiensis;  P. Schin-seng,  var.  japonica ;  and  P.  Schin-seng, var. tie- 
palensis  (P.  Pseudo-ginseng,  Wallich).    The  root  of  this  species 
1 1 Ha:  ninsi). 
The  Chinese  physicians  ascribe  the  most  improbable  and 
extravagant  virtues  to  ginseng.     They  regard  it  as  an  invigo- 
rating and  aphrodisiac  agent     At  Pekin,  it  is  said  to  have 
ometimes  worth   its  weight  in  gold!     To  the  taste  it  is 
mucilaginous,  Sweetish,  somewhat  hitter,  and  slightly  aromatic. 
In  Europe,  it  is  believed  to  possess  very  little  power. 


Panax  quinquefolium. 


n  Ins  analyzed  the  bark  of  the  root,  and  states  ttint  its  active   principle  is  a  soft  uncrystallizable 
resin.    Twenty  grains  of  the  alcoholic  extracl  of  the  bark  produced  vomiting  four  or  five  times,  and  as 
■  i.mis  (Journal  dt  Pharmacie.  1840,  p.  847). 

"Gmclin,  llandb.  dt  Clum.  it.  1279. 
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Fig.  350. 


Order   LVI.   UMBELLIFER^E,   Jussku.— THE   UMBELLI- 
FEROUS TRIBE. 

Apiacejj,  Lindley. 

Diagnosis. — Polypetalous  dicotyledons,  with  definite  perigynous  stamens,  concrete  carpella 
an  inferior  ovarium  of  several  cells,  pendulous   solitary  ovula,  leaves  sheathing  at  il 
umbellate  flowers,  embryo  at  the  base  of  fleshy  albumen. 

Characters. — Tube  of  the  calyx  adherent  to  the  ovary  ;  the  limb  [superior  calyx  of  Lindlty] 
entire,  or  5-toothed,  or  obsolete.     Petals  5,  inserted   into   rlie  upper  part  of  the  calyx  [ii 
on   the  outside  of  a  fleshy  epigynous  disk,  Lindley'],  usually  inflexed   at  the  point;  b 
imbricate,  rarely  valvate.     Stamens  5,  alternate  with  the  petals,  incurved  in  aestivation, 
[inferior,  Lindley]  adherent  to  the  calyx,  2-  (rarely  1-)  celled,  with  solitary  pendulous  ovules: 
styles  2,  distinct,  incrassated   at  the   base   into  stylopodia,  covering  the  whole  of  the  ovarium' 

stigmas  simple.     Fruit  (culled  diachana,  poly 
or  cremocarpium,  from  x^aoo,  /  suspend,  and  tumt, 
fruit)   consisting  of  two   mericarps  (from   pi^;,  a 
part)   (i.  e.  2  carpella,  with  half  of  the  calyx  at- 
tached, so   that   they  can   he  called  neither  rurpdla 
nor  achenia),  separable  from  a  common  axis  (curpo- 
phorus,  from  mt^irac,  fruit,  and  <poeiu,  I  bear),io  which 
they  adhere   by  their   face   (commissi!)-?);  the  di 
surface    of   each    carpel    is    traversed    by   ri<l»es,  of 
which  5  are  primary  (costce,  seu  juga primaria), and 
4  secondary  (juga  secundaria)  ;  the  latter  are  some- 
times absent;    the   spaces  between  the  ridges  aro 
called  channels  (vallecula).    "In  the  channels,  within 
the   pericarp,  are  sometimes  linear  oily  receptacles, 
called  villa.     Seed  pendulous,  usually  adhering  in- 
separably to  the  pericarp,  rarely  loose;  embryo  minute, 
pendulous  from  the  apex  of  the  axis  (carpophorus); 
radicle  pointing   to  the  hilum ;    albumen  abundant, 
horny,  flat  (Orthosperma) ,  or  rolled    inwards  at  the 
edges  (Campylosperma),  or  rarely  curved  inwards  from  the  base  to  the  apex  (Cwlosperma).— Her- 
baceous plants,  with  fistular  furrowed  stems.     Leaves  usually  divided,  sometimes  simple,  sheath- 
ing at  the  base.     Flowers  in   umbels,  white,  pink,  yellow,  or  blue,  generally  surrounded  by  an 
involucre  (condensed  from  Ue  Candolle). 
Properties. — Extremely  variable. 
The  Umbelliferae  may  be  thus  arranged  : — 


Fruit  of  Pastinaca  sativa. 

a,  Dorsal  surface. 

b,  Horizontal  section  of  the  fruit. 
a,b  b,  c  c,  juga  primaria;   1,  2,  3,  4,  5,  6, 


1.  Umbelliferous  carminative  fruits  used  in  medicine  :  — 


Caraway.  Angelica. 

Anise.  Dill. 

Fennel.  Cumin. 

2.  Umbelliferous  roots  used  in  medicine  : — 

Angelica.  Carrot. 

3.  Umbelliferous  fetid  gum  resins  : — 

Assafoetida.  Galbanum. 

Sagapenum.  Ammoniacum. 

4.  Narcotic  umbelliferce  : — 

Conium. 


Carrot. 

Coriander. 

Fa;nugreek. 


Opoponax. 


1.  Umbelliferous  Aromatic  or  Carminative  Fruits. 

Vittce. — These  are  not  present  in  all  umbelliferous  fruits.  They  exist,  however,  in  all  the 
fruits  now  under  consideration.  In  fact,  these  fruits  owe  their  aromatic  and  carminative 
qualities  to  the  oil  contained  in  these  vittae. 

a.  In  general,  the  vittce  are  found  in  the  channels  or  vallecula  ;  and  in  some  cases  ther 

one — in  others  there  are  more  than  one  vitta  in  each  channel.  Sometimes  there  are  vittae  also 
at  the  commissure. 

Ex. —  Univiltate  channels  (bivittate  commissure):  Caraway:  Fceniculum  :  Jnethum;  Cu- 
min ;  Carrot. 

Ex. — Multivittate  channels:  Anise. 

b.  In  some  cases,  however,  the  vitta  are  not  found  in  the  channels,  but  in  the  commissure  only. 

Ex. —  Coriander:  commissure  bivittate. 
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Tlie  contents  of  these  vittae  is  an  oko-resinous  juice.  It  is  usually  deeply  coloured.  Probably 
primitively  it  is  oil   (volatile)  which  has  become  resinified  by  the  air. 

Volatile  Oil. — When  the  fruits  are  submitted  to  distillation  with  water,  the  volatile  oil  comes 
over  with  the  water. 

The  quantity  obtained  varies  with  the  fruit  and  a  variety  of  circumstances.  In  a  general 
way,  we  may  say  4  or  5  per  cent,  is  the  amount. 

It  is  probable  that  in  all  cases  there  are  two  oils  obtained  from  the  fruit;  one  a  pure  hydro- 
carbon— the  other  an  oxyhydrocarbon.  At  least,  in  a  few  cases,  by  redistilling  the  oil  with 
can-tic  potash,  we  obtain  a  pure  hydrocarbon.  In  the  case  of  caraway  oil,  this  hydrocarbon 
(carina)  has  for  its  formula  C10  H8.     In  the  case  of  cumin,  it  (cumcn)  has  a  formula  C18  H24. 

The  oxyhydrocarbonaceous  oil  is  probably  an  acid  formed  by  the  union  of  the  hydrocarbon  with 
atmospheric  oxygen.  A  still  higher  oxidation  probably  furnishes  a  resin.  The  agency  of  the 
potash,  in  the  distillation,  is  to  fix  the  acid  by  combining  with  it;  the  non-acid  or  pure  hydro- 
carbon then  distils  over. 

Dissolved  in  alcohol  we  obtain  the  so  called  spirits  (as  of  caraway,  anise,  fyc).  Besides  the 
pharmaceutical  preparations  of  this  kind,  there  are  analogous  ones  sold  by  the  spirit  dealer 
under  the  name  of  compounds  or  British  liqueurs  (as  aniseed,  caraway,  &c).  These  are  weaker 
than  i lie  pharmaceutical  spirits,  and  sweetened. 

Diffused  through,  or  slightly  dissolved  in  water,  these  oils  impregnate  the  water  with  their 
odour,  and  to  a  certain  extent  with  their  medicinal  properties.  Caraway,  dill,  anise,  and  other 
waters,  are  examples. 

Of  the  properties  of  the  oils  individually  some  remarks  will  be  made  hereafter.  Those  which 
are  subject  to  fraud  or  substitution,  accidental  or  purposed,  especially  deserve  notice. 

1.  Oil  of  Fknnt.l. — There  are  two  varieties — the  oil  of  sweet  fennel  and  the  oil  of  wild  fennel . 
The  London  College  orders  sweet  fennel.  The  Edinburgh  College  adopts  Fcenicuhcm  officinale. 
Now,  tins  by  botanists  is  usually  regarded  as  only  a  variety,  perhaps,  of  the  wild  fennel.  Chris- 
rison  Bays  the  seed  is  found  among  nurserymen  as  Florence  seed. 

2.  Oil  of  Anise. — I  notice  this  for  the  purpose  of  mentioning  that  oil  of  star-anise  is  fre- 
quently substituted  for  it.  I  know  of  no  ill-consequences  likely  to  result  therefrom  :  one  oil  is 
probably  as  good  as  another.  Still,  as  there  is  a  difference  in  price,  the  substitution  of  one  for 
the  other  is  a  fraud. 

-eting  caraway,  dill,  cumin,  angelica,  and  coriander  fruits  (called  seeds),  I  have  nothing 
particular  to  remark.     Carrot  fruit  deserves  notice  for  its  structure  (see  Daucus  Carota). 


236.   CARUM  CARUX,  Linn  -COMMON  CARAWAY. 

Sex.  Syst.  Pentandria,  Digynia. 
(Fructus,  L. — Fruit,  E.— Semina,  D.) 

HISTORY. — Caraway  is  not  mentioned  in  the  writings  attributed  to  Hippocrates. 
Pliny1  and  Dioscorides9,  however,  speak  of  it :  the  furmer  calls  it  Careum  (from 
Caria,  its  native  country) — the  latter  terms  it  xapoj. 

Botany.  Gen.  Char. — Margin  of  the  calyx  obsolete.  Petals  regular,  obovate, 
emarginate,  with  an  inflexed  lobe.  Stylopodium  depressed.  Styles  deflexed.  Fruit 
contracted  at  the  side,  ovate,  or  oblong.  Mericarps  [half-fruits]  with  five  equal 
filiform  ridges,  the  lateral  ones  marginal.  Commissure  flat,  bivittate.  Channels 
1-vittate.  Carpophorus  free,  forked  at  the  apex.  Seeds  terete-convex,  flat  in  front. 
— Smooth,  often  perennial  herbs.  Root  tuberous,  edible.  Leaves  pinnatisect;  the 
segments  niany-clcft.      Involucre  variable.     Flowers  white.  (De  Cand.) 

Sp.  Char — Root  fusiform.  Leaves  bipinnatisect ;  the  lower  segments  of  the 
branches  decussate,  all  many-cleft.     Involucre  none.  (De  Cand.) 

Biennial.  Stem  branched,  about  2  feet  high.  Umbels  numerous,  dense.  Flowers 
white  or  pale  flesh-coloured  j  appear  in  June. 

Hab.— In  meadows  and  pastures  all  over  Europe ;  naturalized  in  England. 
Largely  cultivated  in  Essex. 

DESCRIPTION. — The  mericarps,  commonly  called  caraway  seeds  (fructus  seu 
i  carui)  are  from  1  V  to  2  lines  long,  usually  separated,  slightly  curved  inwards, 
of  a  brownish  colour,  with  five  lighter  coloured  primary  ridges;  there  are  no  second- 
ary ones.     In  each  channel  is  one  vitta,  and  on  the  commissure  are  two.    The  smell  is 

1  Hist    Sat.  lib.  xix.  cap.  40,  ed.  Valp.  "  Lib.  iii.  cap.  GG. 
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a.  Coriandrum  sativum. 

b.  Carum  Carui. 


aromatic  and  peculiar,   the  taste  warm  and 
spicy.     The  caraway  of  the  shops  is  in  pari 
the  produce  of  this  country,  but  is  partly  sun 
plied  from  Germany.     In  1839,  duty 
per  cwt.)  was  paid  on  515  cwt.  which 
imported. 

Composition.— No  analysis  of  the  fruit  haa 
been  made.     The  aromatic  qualities  ,i 
on  a  volatile  oil.     (See  below.) 

Physiological  Effects. — Cara* 
aromatic  stimulant  and  condiment.     Ii 
fects  are  similar  to  those  of  dill  and  anise. 

Uses. — Caraway  is  principally  consumed  bv 
the  confectioner  and  cook.  It  is  also  used  bv 
the  distiller  for  flavouring  liquors,  [ts  medi- 
cinal employment  is  not  extensive.  ! 
to  relieve  the  flatulent  colic  of  children,  and 
enters,  as  an  adjuvant  or  corrective,  into 
several  officinal  compounds.  It  is  less  seldom 
employed  in  substance  than  in  the  form  of  oil,  spirit,  or  water. 

1.  OLEUM  CARUI,  L.  E.  D.  [U.  S.];  Oil  of  Caraway.— (Obtained  by  submitting 

the  fruit  [bruised,  E  ]  to  distillation  with  water). — The  quantity  obtained  fron 
given  weight  of  fruit  is  variable:  Kecluz  says  about  4-7  per  cent.  •  but  I  am  in- 
formed, by  a  manufacturing  chemist,  that  he  has  obtained  213  lbs.  of  oil  from  35 
cwt.  of  the  fruit ;  which  is  about  5.43  per  cent.  When  fresh  prepared  it  is  colour- 
less ;  but  it  becomes  yellow  and  subsequently  brown  by  keeping.  It  is  limpid,  and 
has  the  aromatic  odour  of  the  fruit  and  an  acrid  taste.  Its  sp.  gr.  is  0.8 
(0.938,  P.  L.).  According  to  Schwcizer,1  it  consists  of  carbon  86.14,  hydrogen 
10.68,  and  oxygen  3. 18.  When  submitted  to  distillation  with  caustic  potash,  it 
yields  a  carbo-hydrogen  (carucn),  whose  formula  is  C,n  II8.  The  brown  residue  in 
the  retort  yields,  when  mixed  with  water,  a  brown  resin  and  a  brown  alkaline  solu- 
tion. If  the  latter  be  saturated  with  an  acid  and  distilled,  an  acrid  oil  [caruacrol] 
is  obtained.  Oil  of  caraway  is  generally  employed  in  the  preparation  of  the  spirit 
and  water.  It  is  used  to  impart  flavour,  to  correct  the  nauseating  and  griping  quali- 
ties of  some  medicines,  and  to  relieve  flatulence.  It  is  frequently  added  to  cathartic 
pills  and  powders. — Dose,  one  to  ten  drops. 

[2.  SPIRITUS  CARUI,  L.  E. ;  Spirit  of  Caraway.— .(Oil  of  Caraway  £ij  [Bruised 
Caraway  rbss,  E.~\  ;  Proof  Spirit  Cong,  j  [Ovij,  E.~\.  Mix.  [Water"  Ojss,  £] 
Macerate  for  two  days  in  a  covered  vessel,  E. ;  distil  off  Itvij,  E.,  by  a  gentle 
heat.  The  simple  solution  of  the  oil,  as  recommended  by  the  London  College,  is 
by  far  the  best  mode  of  preparing  this  and  the  other  spirits  of  the  Pharmac 
— Ed.]  It  is  aromatic  and  carminative.  Dose,  f3j  to  f3iv.  Sweetened  with 
this  spirit  is  drunk  in  Germany  as  a  dram  (Kumelliqueur ;  Kumdbrandtw 

I  AQUA  CARUI,  L.  D. ;  Caraway  Water.— (Caraway  Oil  f^ij ;  Powdered  Flint 
Jij  ;  Distilled  Water  Cong.  j.  Beat  up  the  oil  thoroughly  first  with  the  flint, 
afterwards  with  the  water,  and  filter  the  liquor,  L.  Essence  of  Caraway  5j ;  Dis- 
tilled Water  ^ix.  Mix  with  agitation,  and  filter  through  paper,  D.) — Thu 
is  employed  as  a  carminative  vehicle  for  purgatives  (as  saline  purgatives,  mag- 
nesia, &c.)  and  in  the  flatulent  colic  of  children. 


I 


1  Pharmaceutisehes  Central- Blatt fur  1841,  S.  789. 
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237.  PIMPINELLA  ANISUM,  Linn—  THE  ANISE. 

Sex.  Syst.  Pentandria,  Digynia. 
(Fructus,  L.— Fruit,  E.— Semina,D.) 

History. — Anise  was  used  by  Hippocrates.1  It  is  also  mentioned  by  Pliny3 
and  Dioscorides.8  The  latter  terms  it  aviaov.  It  was  introduced  into  this  country 
in  1551.  In  our  translation  of  the  New  Testament.4  the  word  anise  occurs  instead 
of  dill. 

Botany.  Gen.  Char. — Margin  of  the  calyx  obsolete.  Petals  obovate,  emar- 
ginate,  with  an  inflexed  lobe.  Fruit  contracted  at  the  side,  ovate,  crowned  by  a 
cushion-like  disk,  and  reflexed,  somewhat  capitate  styles.  Mericarps  [half-fruits] 
with  five  filiform,  equal  ridges,  the  lateral  ones  being  marginal.  Channels  multi- 
vittate,  with  a  bifid  free  carpophorus.  Seed  gibbous  convex,  anteriorly  flattish. 
Roots  simple,  radical  leaves  pinnatisect ;  the  segments  roundish,  toothed,  rarely 
undivided;  those  of  the  stem  more  finely  cut.  Umbels  of  many  rays.  Involucre 
none.     Petals  white,  rarely  pink  or  yellow.  (De  Cand.) 

Sp.  Char. — Stem  smooth.  Radical  leaves  cordate,  somewhat  roundish,  lobed, 
incised,  serrate;  middle  ones  pinnate  lobed,  the  lobes  cuneate  or  lanceolate;  the 
upper  ones  trifid,  undivided,  linear.  Fruit  bearing  a  few  scattered  hairs/  (De 
Cand.) 

Root  tapering.  Stem  erect,  branched,  about  a  foot  high.  Flowers  small 
white.  ' 

Hab.— Island  of  Scio  and  Egypt.  Largely  cultivated  for  its  fruit  in  Malta, 
Spain,  and  various  parts  of  Germany.     It  also  grows  in  Asia. 

Description.— The  fruit,  called  aniseed  {fructus  seu  semina  anisi),  is  slightly 
compressed  at  the  sides.  The  separated  mericarps  are  ovate,  of  a  grayish-green 
colour,  with  five  paler,  thin,  filiform,  primary  ridges  (there  are  no  secondary  o°nes), 
and  covered  with  downy  hairs.  In  each  channel  are  three  vittse.  The  odour  is 
aromatic,  and  similar  to  that  of  the  fruit  of  Illicium  anisatum,  or  star  anise,  a 
plant  belonging  to  the  family  Winteraccce.  The  taste  is  sweetish  and  aromatic. 
liy  careless  observers,  aniseed  may  be  confounded  with  the  fruit  of  hemlock. 

Commerce. — Aniseed  is  principally  imported  from  Alicant  and  Germany  (the 
iii  -I  is  preferred)  ;  but  some  is  also  brought  from  the  East  Indies.  In  1839,  duty 
(5s.  per  cwt.)  was  paid  on  192  cwt. 

Composition. — A  very  elaborate  analysis  of  the  fruit  was  made  by  Drandes  and 
Bcimann  in  1826.5  The  following  are  their  results  :  Volatile  oil  3.00,  stearin  com- 
bined with  chlorophylle  0.12,  resin  0.58,  fatty  oil  soluble  in  alcohol  3.38,  phytocol 
7.85,  incrystaUizabU  sugar  0.G5,  gum  6.50,  extractive  0.50,  substance  analogous 
t<>  ulmin  (Anis-ulmin)  8.60,  gumoin  2.90,  lignin  32.85,  salts  (acetate,  malate, 
phosphate,  and  sulphate)  of  lime  and  potash  8.17,  inorganic  salts,  with  silicic  acid 

Iide  of  iron  3.55,  water  23.00  (excess  1.65). 
Oil  of  Ahi8E  (see  p.  704). 
Physiological  Effects. — Anise  is  an  aromatic  stimulant.  Its  effects  are  simi- 
lar lo  tlIUS(.  of  dill.  The  odour  of  anise  is  said  to  be  recognized  in  the  milk  of 
ho  have  taken  it;  moreover,  the  urine,  we  are  told,  acquires  an  unpleasant 
smell  from  it ;  hence  it  would  appear  that  the  oil  of  anise  becomes  absorbed.  It 
a  supposed  to  promote  the  secretion  of  milk,  urine,  bronchial  mucus,  and 
n|  the  menses,  though  without  sufficient  evidence.  VogelG  says  that  he  accidentally 
discovered  (hat  pigeons  are  readily  killed  by  a  few  drops  of  the  oleum  anisi.  Hil- 
lefield7  also  notices  its  poisonous  operation  on  pigeons. 


885,  >\  c   ed.  Fees.  *  Hist.  Nat.  lib.  xx.  cap.  72,  ed.  Valp 

.    .•Il',"1  °«P  '''■''■  4  MaHA.xxiii.23. 

in,  Handb.  ,t.  Chi  m.  ii.  1077.  e  Hist.  Mat.  Mtd.XQl. 
'  Wibmi                     Irtneitn.  Bd.  is.  S.  807. 
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Uses. — Anise  is  used  to  flavour  liqueurs,  sweetmeats,  confectionery  of  various 
kinds,  ragouts,  &c. 

In  medicine,  it  is  employed  to  relieve  flatulence  and  colicky  pains,  especially  of 
children,  and  to  prevent  the  griping  effects  of  some  cathartics.  Nurses  sometimes 
take  it  to  promote  the  secretion  of  milk.  It  has  also  been  employed  in  pulmonary 
affections.     It  is  used  as  a  horse  medicine. 

1.  OLEUM  ANISI,  KB.  D.  [U.  S.]  ;   Oil  of  Anise.— (Obtained  by  submitting  the 

fruit  with  water  to  distillation.) — Mr.  Brande  says,  that  from  one  cwt.  of  fruit 
about  two  pounds  of  oil  are  obtained.  The  greater  part  of  the  oil  consumed  in  this 
country  is  foreign.  The  oil  of  anise  of  the  shops  is  imported  into  this  couutry 
from  Germany  and  the  East  Indies.  In  1839,  duty  (Is.  Ad.  per  lb.)  was  paid  on 
1544  lbs.  It  is  procured,  by  distillation,  from  the  fruit,  in  whose  pericarp  it  re- 
sides. When  carefully  prepared  it  is  transparent  and  nearly  colourless,  Laving  a 
slightly  yellow  tinge.  It  has  the  odour  and  taste  of  the  fruit  from  which  it  is  ob- 
tained. Its  specific  gravity  increases  with  its  age;  thus  Martius  says  that,  when 
the  oil  is  fresh  distilled,  the  specific  gravity  is  only  0.979;  but  after  keeping  it  for 
a  year  and  a  half,  the  specific  gravity  has  increased  to  0.9853.  It  congeals  at  50° 
F.,"and  does  not  liquefy  again  under  62°.  It  is  soluble  in  all  proportions  in  alco- 
hol; but  spirit  whose  specific  gravity  is  0.84,  dissolves  only  0.42  of  its  weight 
By  exposure  to  the  air  it  forms  resin,  and  becomes  less  disposed  to  concrete.  It  is 
composed  of  two  volatile  oils,  one  solid  at  ordinary  temperatures  (stearoplene)}  the 
other  liquid  (eleoptene),  in  the  following  proportions:  eleoptene  75,  Btearopten 
According  to  Cahours,  the  stearoptene  consists  of  C20!!12^)2. 

The  oleum  badiani,  or  the  oil  of  star-anise  (Illicivm  anisatum),  has  the  odour 
and  taste  of  the  oil  of  anise;  but  it  preserves  its  fluidity  at  35.6  F.  It  is  some- 
times fraudulently  substituted  for  the  oleum  anisi. 

Adulterations. — Spermaceti,  which  is  said  to  be  sometimes  added  to  oil  of 
anise,  to  promote  its  solidification,  may  be  distinguished  by  its  insolubility  in  cold 
alcohol.  Camphor,  said  to  be  added  for  the  same  purpose,  is  recognized  by  its 
odour. — Dose,  five  to  fifteen  drops  on  sugar,  or  rubbed  up  with  sugar  in  camphor 
mixture. 

2.  SPIRITUS  ANISI,  Kj  Spirit  of  Anise.— (Oil  of  Anise  fjiij;  Proof  Spirit 
Cong.  j.  Dissolve.) — Stimulant,  stomachic,  and  carminative.  Dr.  Montgomery1 
says  that  the  preparation  under  this  name,  formerly  in  the  Dublin  Pharmacopccia, 
had  nearly  the  composition  of  the  Irish  Usquebaugh,  which  is  coloured  yellow  by 
saffron,  or  green  by  sap-green.  A  spirit  of  anise,  sweetened  with  sugar,  is  sold  by 
the  liqueur  dealers.  A  somewhat  similar  compound  is  prepared  in  France,  under 
the  name  of  crime  d' anise. — Dose,  f3J  to  f3iv. 

8.  AQUA  ANISI,  D. ;  Anise  Water. — (Extemporaneously  made  by  diffusing  the  oil 
through  water  by  the  aid  of  sugar  or  spirit;  or,  according  to  the  Dublin  formula, 
by  mixing  |j  of  the  oil  with  half  a  gallon  of  water,  and  filtering.) — Employed  to 
relieve  flatulent  colic  of  infants,  and  as  a  vehicle  for  other  medicines. 
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238.  FCENICULUM  VULGARE,  G^t-COMMON  FENNEL 

Foeniculum  officinale,  E. 
Sex.  Syst.  Pentandria  Monogynia. 

History. — Fennel  (^apa^pov)  was  used  by  Hippocrates.2  Some  botanists  (e.  g- 
Matthiolus)  have  been  of  opinion  that  the  ^apc^pov  of  Dioscorides3  is  sweet  fenna 
(Foeniculum  didce,  De  Cand.),  and  that  the  UHoiwpaepw  of  the  same  authority4  is 
common  fennel  (Foeniculum  vuhjare,  De  Cand.);  but  the  latter  part  of  the  opinion, 
from  an  observation  of  Bauhin,5  does  not  appear  probable.6 

1  Observ.  on  the  Bxibl.  Pharm.  *  P  551,  Sec.  ed.  Foes. 

8  Lib.  iii.  cap.  81.  <  Lib.  u..  cap. 82. 

*  ProdromuL  p.  76.  e  Dierbach,  Arzneim.  d.  Hippocr.  1J1 
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Botany.  Gen.  Char.— Margin  of  the  calyx  swollen,  obsolete,  toothless.  Petals 
roundish,  entire,  involute,  with  a  squarish,  blunt  lobe.  Fruit  by  a  transverse  sec- 
tion nearly  taper.  Mericarps  [half- fruits]  with  five  prominent  bluntly-keeled  lickes 
of  which  the  lateral  ones  are  marginal,  and  rather  broader.  Channels  univittate! 
I  '""-""  birittate.  Seed  nearly  semiterete. — Biennial  or  perennial  herbs.  Stems 
taper,  somewhat  striated,  branched.  Leaves  pinnatisect,  decompound;  the  segments 
linear,  setaceous.     Involucre  scarcely  any.     Flowers  yellow.  (Be  Cand.) 

Sp.  Chai.—Stem  somewhat  terete  at  the  base.  Lobes  of  the  leaves  linear,  sub- 
ulate, elongated.      Umbels  of  13  to  20  rays.     Involucre  none.  (Be  Cand.) 

A  biennial,  three  or  four  feet  high.  Flowers  golden  yellow.  Fruit  scarcely  two 
lines  long,  oval,  of  a  dark  or  blackish  aspect;  the  channel  is  brownish,  owing  to 
the  vitta,  the  ridges  are  pale-yellowish  gray. 

Hab. — Sandy  and  chalky  ground  all  over  Europe. 

DiaORJPTION  —The  fruit,  called  wild  fennel  seed  (semina  seu  fructus  fozniculi 
vulgaris)  has  a  strong  aromatic,  acrid  taste,  and  an  aromatic  odour.  Its  other  quali- 
ties have  been  described. 

COMPOSITION.— The  peculiar  properties  of  the  fruit  depend  on  a  volatile  oil. 

Oil  of  Common-,  Wild,  or  Bitter  Fennel  (Oleum  Funiculi  vulgaris)— A  pale  yellow  lim- 
pid oil,  having  the  peculiar  odour  of  the  fruit.  Its  sp.  gr.  is  0.997.  It  congeals  by  a  cold  below 
80  .though  will,  much  more  difficulty  than  oil  of  anise.  It  consists  of  a  stearoptene  which  has 
lh('  "10M  as   that  of  oil  of  anise;  and  a   liquid   oil  which  is   isomeric  with  oil   of 

turpentine.     [I  he  formula  of  oil  of  fennel  is  C20HIZ02.— En.] 

Physiological  Effects.— Aromatic  stimulant,  similar  to  those  of  sweet  fennel. 

I  si;s. — This  species  is  not  employed  in  medicine. 

239.  FCENICULUM  DULCE,  c.  Bauhm,-  De  cw.-SWEET 
FENNEL. 

Sex.  Syst.  Pentandria,  Monogynia. 
(Fructus,  L.) 

History.— This  plant  is  regarded  by  some  botanists  as  a  cultivated  variety  of 
the  former  plant.     Be  Candolle1  is  the  principal  systematic  writer  who  regards  them 
as  distinct  species. 
Botany.     Gen.  Char. —  See  F.  vuhjarc. 

Sp.  Char. — Stem  somewhat  compressed  at  the  base.     Kadical  leaves  somewhat 
distichous;  lobes  capillary,  elongated.      Umbels  of  six  to  eight  rays.  (Be  Cand.) 

This  plant  differs  from  F.  rub/arc  in  several  other  particulars.     It  is  an  annual 
and  much  smaller  plant.     It  flowers  earlier.     Its  turiones  are  sweeter,  less  aromatic 
and  therefore  edible.     The  fruit  is   much  longer;  some  of  the    specimens  bein* 
nearly  five  lines  in   length,  less  compressed,  somewhat  curved  and  paler,  with  a 
ish  tinge. 
Hab.— Italy,  Portugal,  &c.     Cultivated  as  a  pot-herb,  and  for  garnishing. 
j»)pcnii"riox.— The  fruit,  termed  sweet  fennel  seeds  (fructus  seu  semina  fceniculi 
Mtkis  vel  fceniculi  cretici),  has  a  more  agreeable  odour  and  flavour  than  common 
F  wild  fennel.     Two  kinds  are  known  in  trade,  shorts  and  longs  :  the  latter  is  most 
nied. 

COMPOSITION.— The  peculiar  properties  of  the  fruit  depend  on  a  volatile  oil. 
PHYSIOLOGICAL  Kffkcts.— Sweet  fennel  is  an  aromatic  stimulant;  its  effects  are 
similar  to  those  of  anise  or  dill. 

-Seldom  employed.     May  be  given  in  the  flatulent  colic  of  children,  or 
irminative  vehicle  for  remedies  which  are  apt  to  gripe. 

L  OLEUM   FinifTLI,  L.   E.  I).  [II.  S.];    Oil  of  Sweet  Fun,!;    Oh  urn  Faniculi 
**•«■— (Obtained  by  submitting  the  fruit  [bruised,  F.]  with  water  to  distillation.) 

*  Prcdr.  iv.  142. 
VOL.  II. — 15 
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— Nineteen  cwt.  of  the  fruit  (shorts)  yield  78  tbs.  of  oil.1  This  oil  is  distinguished 
from  the  oil  of  wild  fennel  by  its  more  agreeable  odour  and  taste.  Stimulant  and 
carminative.     Seldom  used. — Dose,  two  to  twenty  drops. 

2.  AQUA  FUNICULI,  E.  D.  [U.  S.]  ;  Fennel  Water.— (Obtained  like  Aqua  AneM, 
see  p.  707.) — Carminative.  Employed  to  relieve  flatulent  colic  of  infants,  and 
as  a  vehicle  for  other  medicines. — Dose,  for  an  adult  f^j  to  f 3  i i j ;  for  an  infant 
f3J  t0  *5»j- 

240.   ANETHUM  GRAVEOLENS,  Linn.- COMMON 
GARDEN  DILL. 

Sex.  Syst.  Pentandria,  Digynia. 
(Fructus,  L.— Fruit,  E.) 

History. — This  plant  is  mentioned  by  Hippocrates,3  by  Dioscoridcs,3  and  by 
Pliny.4     It  is  also  noticed  in  the  New  Testament.5 

Botany.  Gen.  Char.— Margin  of  the  calyx  obsolete.  Petals  roundish,  entire, 
involute,  with  a  squarish  retuse  lobe.  Fruit  lenticular,  flattened  from  the  back, 
surrounded  by  a  flattened  border.  Mericarps  [half-fruits]  with  equidistant,  filiform 
ridges ;  the  three  intermediate  [dorsal]  acutely  keeled,  the  two  lateral  more  obso- 
lete, losing  themselves  in  the  border.  Vittse  broad,  solitary  in  the  channels,  the 
whole  of  which  they  fill,  two  on  the  commissure.  Seeds  slightly  convex,  flat  in 
front.  Smooth  erect  annuals.  Leaves  decompound,  with  setaceous  linear  lobes. 
Involucre  and  involucellse  none.     Flowers  yellow.  (De  Cand.) 

Sp.  Char. — Fruit  elliptical,  surrounded  with  flat  dilated  margin.  (De  Cand.) 

Root  tapering  long.  Stem  one  and  a  half  to  two  feet  high,  finely  striated,  simply 
branched.  Leaves  tripinnated ;  segments  fine  capillary ;  leaf-stalks  broad  and 
sheathing  at  the  base.  The  plant  greatly  resembles  common  fennel,  though  its 
odour  is  less  agreeable. 

Hab.— South  of  Europe,  Astrachan,  Egypt,  Cape  of  Good  Hope,  Timor,  &c. 
Probably  migratory.     Cultivated  in  England. 

Description. — The  fruit,  commonly  called  dill  seed  (fructus  seu  semina  an 
is  oval,  flat,  dorsally  compressed,  about  a  line  and  a  half  long,  and  from  a  half  to 
one  line  broad,  brown  and  surrounded  by  a  lighter-coloured  membranous  margin 
(aid).  Each  mericarp  (or  half-fruit)  has  five  primary  ridges,  but  no  secondary 
ones.  In  each  channel  is  one  vitta,  and  on  the  commissure  are  two  vittae.  These 
vittge  contain  the  aromatic  oil.  The  odour  of  the  fruit  is  strongly  aromatic;  the 
taste  warm  and  pungent. 

Composition. — Dill  owes  its  peculiar  properties  to  a  volatile  oil.     (See  below.) 

Physiological  Effects. — Aromatic  stimulant,  carminative  and  condimentary, 
analogous  to  other  aromatic  umbelliferous  fruits. 

Uses. — Employed  as  a  condiment  by  the  Cossacks.     Loudon8  says  the  leave 
"  are  used  to  heighten  the  relish  of  some  vegetable  pickles,  particularly  cucumt 
and  also  occasionally  in  soups  and  pickles." 

In  medicine,  it  is  principally  employed  in  the  diseases  of  children.     It  is  a  < 
mon  domestic  remedy  among  nurses,  to  relieve  flatulence  and  griping  of  infan 
Occasionally  j  it  is  taken  under  the  idea  of  its  promoting  the  secretion  of  mi 
Practitioners  generally  use  dill  as  a  vehicle  for  the  exhibition  of  purgative  a 
other  medicines  to  children,  the  griping  of  which  it  assists  in  preventing.    The 
whole  fruits  may  be  given  to  adults  in  doses  of  ten  grains  to  a  drachm. 

1.  OLEUM  ANETHI,  L.  [U.  S.] ;  Oil  of  Dill.— (Obtained  by  submitting  the  b 
fruit  of  dill,  with  water,  to  distillation.) — Two  cwt.  of  the  fruit  yield  81b- 
of  oil.*     This  oil  is  pale  yellow.     Its  sp.  gr.  is  0.881.     Its  odour  is  peculiar  and 

'  Private  information.  2  Opem.  p.  359,  ed.  Fo's. 

»  Lib.  iii.  cap.  67.  *  Hist.  Nat.  lib.  xx  cap.  74,  ed.  vaip. 

6  Matt,  xxiii  '23.  *  Encyclopedia  of  Gardening. 
1  Private  information. 
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penetrating,  analogous  to  that  of  the  fruit.  Its  taste  is  hot,  but  sweetish.  Alcohol 
and  ether  readily  dissolve  it.  According  to  Tietzmann,  1440  parts  of  water  dis- 
solve one  part  of  this  oil.  Principally  used  to  prepare  dill  water.  May  be  taken 
in  the  dose  of  a  few  drops  on  sugar,  or  dissolved  in  spirit. 


A\ETHI,  L.  E. ;  Dill  Water.— (Dill,  bruised,  lb.  iss.  [^xviij,  E.~\  •  Rec- 
tified Spirit  siij,  E.;  Water,  Cong.  ij.  Mix.  Let  a  gallon  distil.  [  Vel,  Oil  of 
Dill  fyj ;  Powdered  flint  3 i j ;  Distilled  Water  Cong.  j.  Beat  up  the  oil  carefully 
first  with  the  flint,  afterwards  with  the  water,  and  strain  the  liquor.  According  to 
the  London  Pharmacopoeia,  it  may  be  made  like  the  Aqua  Carui,  by  triturating  the 
oil  with  powdered  flint  and  filtering  through  paper. — En.] — Carminative.  Dose 
for  adults  f^j  to  fjiij;  for  infants  f3j  to  f3iij.  It  is  generally  given  to  infants 
with  their  food. 

241.  CUMINUM  CYMINUM,  Linn.— THE  OFFICINAL 

CUMIN. 

Sex.  Syst.  Pentandria,  Digynia. 
(Fructus,  L.— Fruit,  E.) 

HrsTORY.— This  plant  is  mentioned  in  both  the  Old  and  New  Testament,1  and 
by  Hippocrates,2  Dioscorides,3  and  Pliny.4     The  Greeks  call  it  w^w  ^pov  vel 

aidiomxov. 

BOTANY.  Gen.  Char. — Teeth  of  the  calyx  5,  lanceolate,  setaceous,  unequal, 
persistent.  JUals  oblong,  emarginate,  erect,  spreading,  with  an  inflexed  lobe.  Fruit 
contracted  at  the  side.  Mericarps  [half-fruits]  with  wingless  ridges;  the  primary 
ones  5,  filiform,  minutely  muricated,  the  laterals  forming  a  border;  the  secondary 
ones  4,  more  prominent,  and  aculeate.  Channels  under  the  secondary  ridges  1- 
vittate.  Carpophorus  bipartite.  Seed  somewhat  concave  anteriorly,  on  the  back 
convex.— Herbs,  leaves  many-cleft;  lobes  linear,  setaceous.  Leaflets  of  the  in- 
wlucre  2  to  4,  simple  or  divided.  Involucellum  halved,  2-  to  4-leaved,  becoming 
reflexed.  Flowers  white  or  pink.  (De  Cand.) 
^  Sp.  Char. — Lobes  of  the  leaves  linear,  setaceous,  acute.  Umbel  3-  to  5-cleft. 
Partial  involucre  equalling  the  pubescent  fruit.  (De  Cand.) 

Root  annual.      Stem  slender,  branched,  about  a  foot  high.      Leaves  filiform. 
Flowers  white  or  reddish. 

Hab  —  Upper  Egypt,  Ethiopia.     Extensively  cultivated  in  Sicily  and  Malta. 

DESCRIPTION. — 'i'lie  fruit,  commonly  termed  cumin  seeds  (fructus  sen   semina 

wnt),  is  larger  than  anise,  and  of  a  light-brown   or  grayish-yellow  colour.     It 

has  some  resemblance  to,  though  it  is  larger  than,  caraway.     Each  mericarp  has 

five  primary  ridges,  which  are  filiform,  and  furnished  with  very  fine  prickles.     The 

ndary  ridges  are  prominent  and  prickly.     Under  each  of  these  is  one  vitta. 

J  be  (dour  of  the  fruit  is  strong  and  aromatic.     Both  odour  and  taste  are  somewhat 

PWOgous  to,  but  less  agreeable  than,  caraway.     Cumin  is  imported  from  Sicily 
B  Malta.     In  1839,  duty  (2s.  per  cwt.)  was  paid  on  53  cwt. 
Composition. — The  peculiar  properties  of  cumin  reside  in  a  volatile  oil. 

Oil  of  Cumin;   Oleum  Cuminl— Obtained  by  submitting  the  fruit  to  distillation  with  water. 

Sateen  cwt.  of  the  fruit  yielded  about  44  lbs.  of  oil.  Tins  oil,  as  usually  met  with,  is  pale- 
How  and  limpid.  Its  smell  is  disagreeable  :  its  taste  very  acrid.  It  consists  of  two  oils,  one 
ijrdrogen,  nailed  Cwmen  or  CynUn,  Clsli21 ;   the  other  an  oxygenated  oil  called  Hydrurtt 

o/Cumyl,  CaoH"()24-H.      Cumyl  is  an  hypothetical  base  composed  of  C20HnO2.     When  treated 

with  caustic  potash,  oil  of  cumin  yields  hydrated  cuminic  acid,  C-°H"034-Aq.     This  is  a  crvs- 

Mllunble  solid. 

Physiological  Effects. — Cumin  agrees  with  the  other  aromatic  umbelliferous 
fruits  in  its  mildly  stimulant  and  carminative  qualities. 

<  '-'T;  Matthew  xxiii.  S3.  »  Opera,  407,  Ac.  ed.  Fobs 

L"'-  '"   MP  '  Hist.  Nat.Mb.  lis.  cap.  47,  ed.  Valp. 
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Uses. — Internally,  cumin  is  rarely  used ;  caraway  being  an  equally  efficient  and 
a  much  more  agreeable  medicine.  As  a  discutient  and  resolvent,  it  is  employed, 
externally,  in  tbe  form  of  plaster  (Emplastrum  cumini,  Ph.  L.  1824)  and  catapkum 
[cataplasma  e  cymino,  Quincy).  In  the  recent  London  Pharmacopoeia,  the  Bmplat- 
trum  Cumini  has  been  restored.  The  dose  of  Cumin  seeds  is  grs.  xv  to  Zaa.  It 
is  principally  used  in  veterinary  surgery. 

[EMPLASTRUM  CUMINI,  L.— (Cumin,  Caraway,  Laurel,  each  giij ;  Prepared  Burgundj 
Pitch  lbs.  iij  ;  Wax  |iij  ;  Olive  Oil,  Water,  each  f^iss.  Add  the  oil  and  water  to 
the  pitch  and  wax,  melted  together  and  powdered  dry,  then  evaporate  to  a  proper 
consistence.) — This  preparation  was  excluded  from  the  Ph.  L.  of  1836,  but  is  uow 
restored. — Ed.] 

242.  CORIANDRUM  SATIVUM,  Linn.— THE  OFFICINAL 

CORIANDER. 

Sex.  Syst.  Pentandria,  DIgynla. 
(Fructus,  L. — Fruit,  E. — Semina,  D.) 

History. — Coriander  is  mentioned  by  Moses.1  It  was  used  by  Hippocrates.' 
Dioscorides3  and  Pliny4  also  mention  it.    The  Greeks  called  it  xdpiov  or  xoplww. 

Botany. — Gen.  Char. — Teeth  of  the  calyx  5,  acute,  unequal,  persistent.  PetaJt 
obovate,  emarginate,  with  an  inflexed  lobe,  the  exterior  radiating,  bifid.  Fruit  glo- 
bose, 10-ribbed,  scarcely  separating.  Mericarps  [half-fruits]  with  five  primary, 
depressed,  wavy  ridges,  and  four  secondary  ones  [besides  the  marginals]  more  pro- 
minent and  keeled.  Channels  evittate.  Commissure  bivittate.  Carpopodium  in 
the  middle  face,  semi-bifid,  adnate  at  the  base  and  apex.  Seed  excavated  in  the 
front,  covered  with  a  loose  membrane. — Smooth  herbs.  Stem  round, 
(upper  ones  at  least)  many-cleft.  Umbel  with  three  to  five  rays.  Involucre  none. 
InvoluceHa  about  3-leaved,  halved.  Flower-bud  sometimes  roseate.  Flowers  white. 
Stylopodium  conical.   (De  Cand.) 

Sp.  Char. — The  only  species. 

Root  tapering.  Stem  erect,  twelve  to  eighteen  inches  high.  Leaves  scarcely 
stalked,  all  bipinnate  and  cut;  the  leaflets  of  some  of  the  lowermost  wedge-shaped 
or  fan-shaped;  acute  notched;  of  the  rest,  in  fine,  linear  segments.  Flowers  white, 
often  with  a  reddish  tint. 

Hab. — Grows  wild  about  Ipswich  and  some  parts  of  Essex,  but  is  not  really  in- 
digenous.    Native  of  the  South  of  Europe.     Cultivated  in  Essex. 

Description. — The  fruit,  commonly  termed  coriander  seeds  (fructus  seu  semina 
coriandri),  is  globular,  about  the  size  of  white  pepper,  of  a  grayish-yellow  colour, 
and  is  finely  ribbed.  It  consists  of  two  hemispherical  mericarps,  adherent  by  their 
concave  surfaces.  Each  mericarp  has  five  primary  ridges,  which  are  depressed 
and  wavy ;  and  four  secondary  ridges,  more  prominent  and  carinate.  The  channe 
are  without  vittse,  but  the  commissure  has  two.  The  odour  of  coriander  is  pcci ' 
and  aromatic. 

Composition. — The  odour,  taste,  and  medicinal  qualities  of  the  fruit  depend 
volatile  oil. 

Volatile  Oil  of  Coriander  {Oleum  Coriandri). — Yellowish;  smells  strongly  and  pretty 
agreeably  of  the  coriander. 

Physiological  Effects. — Aromatic  stimulant,  like  the  other  carminative 
umbelliferous  fruits. 

Uses. — Dr.  Cullen  considered  coriander  as  more  powerfully  correcting  the  odour 
and  taste  of  senna  than  any  other  aromatic;  and  hence,  it  was  formerly  a  consti- 
tuent of  the  compound  infusion  of  senna,  though  now  ginger  is  substituted  for  » 

1  Erod.  xvi.  31.  '   Opera.  359,  529,  &c.  ed.  Fees. 

3  Lib.  iii.  cap.  71.  '  Hut.  Nat.  lib.  u.  cap.  82,  ed.  Valp. 
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It  is  only  employed  in  medicine  as  an  adjuvant  or  corrigent.  It  is  used,  however, 
by  the  confectioners  and  distillers.  It  is  a  constituent  of  the  Confectio  sen  me. — 
The  dose  of  coriander  is  3ss  to  3J- 

2.  Umbelliferous  Hoots  used  in  Medicine. 

There  are  only  two  umbelliferous  roots  used  in  medicine  and  introduced  into  the  Pharma- 
copoeia.    These  are,  Angelica  and  Carrot.     Both  contain  a  volatile  oil. 

243.  ARCHANGELICA  OFFICINALIS,  Hoffm.  and  Koch- 
GARDEN  ANGELICA. 

Angelica  Archangelica,  Linn.  E.  D. 

Sex.  Syst.  Pentandria,  Digynia. 

(Root,  E.— Semina,  D.) 

History. — It  is  doubtful  whether  the  ancient  Greeks  and  Romans  were  acquainted 
with  this  plant,  as  no  certain  notice  of  it  appears  in  their  writings.  C.  Bauhin1 
calls  it  Angelica  saliva. 

Botany.  Gen.  Char.— Margin  of  the  cahjx  with  5  short  teeth.  Petals  ellipti- 
cal, entire,  acuminate,  with  the  point  curved  inwards.  Fruit  somewhat  compressed 
at  the  back,  with  a  somewhat  central  raphe,  2-winged  on  each  side.  Meriearps 
[half-fruits]  with  thick,  keeled  ridges;  the  three  dorsal  ones  elevated,  the  two 
lateral  ones  dilated  into  a  twice  as  broad  wing.  Seed  not  adhering  to  the  integu- 
ment; the  nucleus  free,  covered  all  over  with  numerous  vittae.  Garpophorus 
2-partite. — Perennial  herbs.  Leaves  pinuatisect;  segments  broadly  ovate,  acute, 
coarsely  dcotate,  terminal,  lobed.  Petioles  large,  sheathing,  saccate.  Involucre 
scarcely  any ;  partiul  one  halved,  many-leaved.  Flowers  white,  or  greenish.  (De 
Cand.) 

Sp.  Char. — Stem  smooth,  terete,  striated.  Leaves  bipinnatisect ;  segments  sub- 
cordate,  lobed,  sharply  serrated,  the  odd  one  3-lobed ;  sheaths  loose,  saccate.  Leaf- 
lets of  the  partial  involucre  equalling  the  partial  umbel.   (De  Cand.) 

Root  biennial,  large,  fleshy,  branched,  resinous,  pungently  aromatic.  Stem  four 
or  five  feet  high,  a  little  glaucous.  Foliage,  stalks,  and  even  the  Jloicers,  bright 
green.     It  flowers  from  June  to  September. 

Hab.— Indigenous ;  northern  parts  of  Europe.  Cultivated  in  moist  situations, 
and  on  the  banks  of  ditches. 

Description. — The  dried  angelica  root  (radix  angelicas)  of  the  shops  is  imported 

from   Hamburg  in  casks.     In   1839,  duty  (4s.  per  cwt.)  was  paid  on  386  cwts. 

erly,   Spanish  angelica  was  alone  employed  for  medicinal  purposes.     The 

dried  root  of  the  shops  consists  of  a  short  cylindrical  head,  from  which  numerous 

t branches  arise.  The  size  of  these  branches  varies ;  the  larger  ones  are  as  thick  as 
the  little  finger,  and  six  or  eight  inches  long.  Externally,  the  root  is  corrugated, 
vi.-h  brown.  Internally,  it  is  dirty  white,  and  presents,  when  cut  trans- 
y,  numerous  dark  points,  which  are  the  cut  extremities  of  vessels  or  intercel- 
lular spaces  filled  with  a  liquid,  strongly  odorous  oil,  or  oleo-resin.  To  the  taste, 
the  root  is  at  first  sweet,  then  hot,  aromatic,  and  bitter.  The  odour  is  peculiar, 
and  not  very  disagreeable.  The  fruit,  called  angelica  seeds  (fructus  seu  semina 
angelicse),  have  the  odour  and  taste,  but  in  a  diminished  degree,  of  the  root. 

COMPOSITION. — Angelica  root  has  been  analyzed  by  John,2  and  by  Bucholz  and 
Brandes.  The  latter  chemists  obtained  volatile  oil  about  0.70,  acrid  soft  resin 
8.02,  bitter  extractive  '2GAQ,  gum  with  some  common  salt  31.75,  starch  (not  inulin) 
5.4(1,  wood i i fibre  8.00,  peculiar  matter  (oxidized  extractive)?  0.66,  albumen  0.97, 

'  I'm.  a  Gmel.n,  Handb.  d.  C/iem.  i..  12". 
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water  17.50  [loss  2.0].     The  aromatic  qualities  of  the  root  and  seeds  depend  on 
the  volatile  oil  and  resin. 

Physiological  Effects. — Both  root  and  seeds  are  pungent  aromatic  stimulants 
and  mild  tonics. 

Uses. — Angelica  (either  root  or  seeds)  is  scarcely  employed  in  modern  pra 
though  it  was  formerly  much  esteemed.  The  tender  stems,  stalks,  and  midribs  of 
the  leaves  are  made,  with  sugar,  into  a  sweetmeat  or  candy  (candied  angelica  • 
caules  seu  rami  angelicse  conditi),  which,  taken  as  a  dessert,  is  a  very  agreeable 
stomachic.  The  seeds  were  formerly  used  in  the  preparation  of  the  Spiritm 
compositus  of  the  Dublin  Pharmacopoeia.  The  principal  consumption  of  angelica 
root  and  seeds  is  by  rectifiers  and  compounders  in  the  preparation  of  gin  and  the 
liqueur  termed  bitters. 

224.  DAUCUS  CAROTA  (var.  SATIVA),  Linn—  COMMON  OR 

WILD  CARROT. 

Sex.  Syst.  Pentandria,  Digynia. 

(Fructus;  Radix  recoils,  L. — Radix,  D.) 

D .  Carota  var.  sativa,  De  Candolle,  E.     (Root.) 

D.  Carota  var.  sylvestris,  D.     (Semina.) 

History. — According  to  Dr.  Sibthorp,1  this  plant  is  the  otafyvuvos  of  Dioscorides.3 
Hippocrates3  employed  it  in  medicine  under  the  same  name.  The  atafvuvos  aypioj 
of  Dioscorides  is,  according  to  Dr.  Sibthorp,  the  Daucus  guttatus. 

BOTANY.  Gen.  Char. — Margin  of  the  calyx  5-toothed.  Petals  obovate,  cmar- 
ginate,  with  an  inflexed  point;  the  outer  generally  radiating,  and  deeply  bifid. 
Fruits  somewhat  compressed  from  the  back,  ovate  or  oblong.  Mericarpt  [half- 
fruits]  with  the  five  primary  ridges  filiform  and  bristly;  the  three  middle  oi 
the  back ;  the  two  laterals  on  the  plane  of  the  commissure ;  the  four  secondary 
ridges  equal,  more  prominent,  winged,  split  into  a  simple  row  of  spines.  Ohannek 
beneath  the  secondary  ridges  1-vittate.  Seed  anteriorly  flattish. — Usually  biennial 
herbs.  Leaves  bipinnatisect.  Involucre  of  many,  tri-,  or  pinnatifid  leaflets;  partial 
involucre  of  many,  entire,  or  trifid  leaflets.  Flowers  white  or  yellow ;  the  central 
generally  fleshy,  blackish  purple,  sterile.  (De  Cand.) 

Sp.  Char. — Stem  hispid.  Leaves  2-  or  3-pinnatisect;  the  segments  pinnatifid ; 
the  lobes  lanceolate,  cuspidate,  almost  equal  to  the  umbel.  Prickles  equal  to  the 
diameter  of  the  oblong-oval  fruit.  (De  Cand.) 

Root  slender,  yellowish,  aromatic,  and  sweetish.  Stem  two  or  three  feet  high, 
branched,  erect,  leafy,  hairy,  or  bristly.  Leaves  on  broad,  concave,  ribbed  footstalks, 
distinctly  hairy.  Umbels  large,  white,  except  the  one  central  neutral  flower,  which 
is  blood-red.  Fruit  small,  protected  by  the  incurvation  of  the  flower-stalks,  by 
which  the  umbels  are  rendered  hollow,  like  a  bird's  nest  (condensed  from  Smith). 

Hab. — Indigenous ;  in  pastures  and  the  borders  of  fields,  in  a  gravelly  soil,  com- 
mon.    Europe,  Crimea,  and  the  Caucasus ;  from  thence,  probably,  carried  to  Chi: 
Cochin-China,  and  America. 

Daucus  Carota  var.  saliva,  DC .,  E. ;  Cultivated  or  Garden  Carrot. — This  has  a  thick  succulent 
root,  whose  colour  varies.     Loudon  mentions  ten  garden  varieties. 

Description. — The  officinal  root  is  that  of  the  cultivated  plant  (radix  dava 
sativi).  It  is  tap-shaped,  now  and  then  branched,  reddish,  or  pale  straw-coloured, 
succulent,  of  a  peculiar,  not  unpleasant  odour,  and  a  sweet,  mucilaginous,  agreeable 
taste.  Carrot  juice  (rob  dauci)  is  reddish,  turbid,  with  the  odour  and  taste  of  the 
root.  By  standing,  a  feculent  matter  (amylum  dauci),  which  has  been  recently 
employed  in  medicine,  is  deposited.4  It  coagulates  at  a  temperature  under  212°  r. 
The  coagulum  is  yellow,  and  when  dried  amounts  to  0.629  of  the  juice.    The  root 
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of  the  wild  or  uncultivated  carrot  is  small,  woody,  acrid,  and  bitter,  with  a  strong 
aromatic  odour. 

The  officinal  fruits,  usually  called  carrot  seeds  (fructus  seu  semina  dauci  sylves- 
tris),  are  those  of  the  wild  carrot ;  they  are  brownish,  from  one  to  one  and  a  half 
lines  long,  with  a  peculiar  and  aromatic  odour,  and  a  bitter  and  warm  taste.  Their 
other  characters  have  been  already  described.  The  seeds  of  the  cultivated  carrot 
are  much  milder. 

Composition. — The  fruit  (commonly  termed  seeds)  has  not  been  analyzed;  the 
seeds  owe  their  peculiar  properties  to  volatile  oil  (oleum  seminum  dauci  sylvestris). 
The  root  has  been  analyzed  by  Vauquelin,1  by  Wackenroder,2  and  by  C  Sprengel.3 
The  constituents  of  the  expressed  juice,  evaporated  to  dryness,  are,  according  to 
\\  ackenroder,  fixed  oil  tcith  some  volatile  oil  1.0,  carotin  0.34,  uncrystallizable  sugar 
with  some  starch  and  malic  acid  93.71,  albumen  4.35,  ashes  composed  of  alumina, 
lime,  and  iron  0.60. 

1.  Volatile  Oil  of  Carrot  Tree. — Colourless,  has  a  smell  of  carrots,  a  strong,  permanent, 
unpleasant  taste,  and  a  sp.  gr.  of  0.8863  at  f>4°  F.  It  is  little  soluble  in  water,  but  very  soluble 
in  alcohol  and  ether.  From  34  lbs. of  the  fresh  root  only  half  a  drachm  of  oil  was  obtained.  It 
is  probable  that  the  volatile  oil  of  carrot-fruits  possesses  analogous  properties. 

2.  Cahotix. — A  crystalline,  ruby  red,  tasteless,  odourless,  neutral  substance.  It  is  fusible  and 
combustible,  but  not  volatile,  soluble  in  the  mixed  and  volatile  oils,  slightly  so  in  alcohol,  not  in 
ether,  unless  fat  oil  be  present.     Its  solutions  are  decolorized  by  solar  light. 

3.  Pf.ctic  Acid. — By  the  action  of  alkalies  on  the  ligneous  tissue  of  carrots,  Braconnot  pro- 
cured pectic  add.  I  have  repeated  his  experiments,  and  can  confirm  his  statements,  but  the 
quantity  obtained  is  small.     Pectic  acid  consists,  according  to  Frerny,  of  C2,H17022. 

Physiological  Effects  and  Uses. — The  fruit  (seed  of  the  shops)  of  the  carrot 
is  an  aromatic  stimulant  and  carminative,  like  the  other  aromatic  umbelliferous 
fruits.  Aretaeus  says  it  possesses  diuretic  properties,  a  statement  confirmed  by 
Kberlc.4  It  has  been  employed  in  suppressions  of  urine  and  painful  micturition, 
and  also  in  dropsies.     The  expressed  Juice  has  been  used  as  an  anthelmintic. 

The  boiled  root  is  a  well-known  article  of  food.  Raw  scraped  carrot  is  sometimes 
applied  to  chapped  nipples;  it  is  a  stimulant,  and  occasionally  proves  a  painful 
application.  Boiled  carrots  are  only  employed  in  the  form  of  poultice5  to  ill-condi- 
tioned sloughing  sores.8 

3.  Umbelliferous  Fetid  Gum-Resins. 

These  are  solid  compounds,  essentially  composed  of  resin,  gum,  and  volatile  oil.  The  most 
important  are  jissafatida,  Galbanum,  Jlmmonincum,  Sagapenum,  and  Opoponax. 

They  are  obtained  from  the  roots  and  stems  of  umbelliferous  plants  growing  in  eastern  coun- 
tries Persia  especially.  By  distillation  with  water  they  yield  a  volatile  oil.  This  oil,  at  least  in 
the  case  of  assafcEtida, is  sulphuretted.  It  is  remarkable  that  many  of  the  strong-smelling  fetid 
volatile  oils  (as  garlic,  mustard,  &c.)  also  contain  sulphur  The  action  of  alcohol  and  water 
Upon  these  gum-resins  may  be  thus  generally  stated  :  M<ohol  dissolves  the  oil  and  the  resin,  and 
leaves  the  gum.     Water,  subsequently  added  to  the  alcoholic  liquid,  precipitates  the  resin. 

Water  dissolves  the  gum,  and  suspends  the  oil  and  resin,  forming  a  milky  mixture. 

We  ;ire  in  want  of  good  means  of  distinguishing  the  different  gum  resins,  chemically.  Their 
mftculiar  odours  at  present  enable  us  to  distinguish  them.  In  some  cases,  odours  become  particu- 
larly distinctive  by  heat,  as  in  the  case  of  ammomaeum.  The  gum-resin  of  assafozlida  is  red- 
dened by  light. 

1  Ann.  d»  Chiin.  et  Pht/s.  xli.  4(5.  »  Gmelin.  Handb.  de  Chem.  ii.  1"277. 

Central.  Blattfttr  1838,  p. 443.  4  Mat.  Med.  2d  edit   ii.afiO. 

'  For  farther  details  respecting  the  medicinal  uses  of  the  carrot,  see  Bridault,  Train  sur  la  Carotte.  et 
R'runl  d*  Observations  sur  VUsage  et  les  effets  salutaires  de  cette  Plante  dans  la  Maladies  extemes  et  in- 
<""■  le,  An.  xl. 

•  Msd.  Obssn.  and  Inq.  vol.  iv.  pp.  1^4-191,  and  458. 
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245.  NARTHEX  (Fcn<i«)  ASSAFCETIDA  (Falconer).— THE 
ASSAFCETIDA  FERULA. 

Sex.  Syst  Pentandria,  Digvnia. 
(Gumrai-resina,  L.  D. — Gummi-resinous  exudation,  E.)    - 
[Assafoetida,  U.  S.] 

History. — It   is  uncertain  at  what  period  assafoetida  was  first  known  or  de- 
scribed.     The  difficulty  in  determining  its  history  arises  from  the  confusion  which 
has  existed  with  respect  to  the  Surcus  Cyrmaicus  and  assafoetida.    By  many  writen 
the  two  substances  were  considered  to  be  identical;1  but  this  opinion  seems  dow  to 
have  been  satisfactorily  disproved  by  the  discovery  of  the  plant,  called  by  the 
oa^iuv,  by  the  Romans  laserpitium  [Tkapsia   Silphion,  Viviani),  which  yieldi 
the  Cyrenaic  juice,  and  which  agrees  tolerably  well  with  the  rude  figures  struck  on 
the  Cyrenean  coins.3     It  would  appear,  however,  that  the  Cyrenaic  juice  Incoming 
scarce,  the  ancients  employed  some  other  substance,  of  similar  though   inferior  pro- 
perties,  as  a  substitute,  and  to  both  of  these  they  applied  the  term  laser. 
many  years,"  says  Pliny,3  "  this  plant  [laserpitium  or  silphion]  has  not  been  found 
in  Cyrenaica,  because  the  publicans  [or  farmers  of  the  taxes]  who  runt  the  pa 
finding  it  more  profitable,  destroy  it,  as  food  for  cattle.     One  stalk  only,  found  in 
our  days,  was  sent   to  the  Emperor  Nero.     We  may  know  when  cattle  meet  with 
young  shoots  of  it,  by  the  sleeping  of  the  sheep  when  they  have  eaten  it,  and  the 
sneezing  of  the  goats.     For  a  long  time  past  the  only  /user  brought  to  us  is  that 
which  is  produced  abundantly  in  Persia,  Media,  and  America;  but  it  is  far  inferior 
to  the  Cyrenaic."     It  is  not  at   all  improbable  that  the  laser  of  Persia  may  have 
been  our  assafoetida.     The  word  "assafoetida,"  says  Murray,4  "seems  to  have  been 
introduced  by  the  Monks  into  the  school  of  Salernum."     But  it  appears  I 
been  of  oriental  origin,  and  may  be,  as  some  have  suspected,  derived  from  tl 
laser.     Nicolaus  Myrepsus,5  almost  the  last  of  the  Greek  physicians,  and  who  lived, 
according  to  Sprengel,6  about   1227,  A.  D.,  speaks  of  aaa<jH*iSa.  "  There  are  two 
kinds  of  Ansa  [i.  e.  laser,  Lat.  trans.],"  says   Avicenna,7  "  one  fetid,  the  other 
odoriferous."8 

Botany.     Gen.  Char. —  Umbels   compound.      Involucres    0.       Calyx  obsolete. 
Fruit  thin,  compressed  at  the  back,  with  a  dilated  border.    Ridge*  3  only, 
Vittee  1  to  each  dorsal  furrow  and  2  to  the  laterals.     Albumen  thin,  flat. 

Sp.  Char. — Assafoetida  (Falconer).     Radical  leaves  3-parted ;  segments  bipin- 
natifid,  with  oblong-lanceolate,  obtuse,  decurrent  lobes. 

Hab. — Saristan,  Afghanistan,  the  Puujaub. 

Root  perennial,  tapering,  ponderous,  increasing  to  the  size  of  a  man's  arm  or  leg, 
covered  with  a  blackish-coloured  bark,  beset  near  the  top  with  many  strong,  rigid 
fibres;  its  internal   substance  white,  fleshy,  abounding  with  a  thick,  milky  juice, 
which   has  an  excessively  strong,  fetid,  alliaceous  smell.     Stem  two  or  three  yards  j 
high  or  more,  six  or  seven  inches  in  circumference  at  the  base,  smooth.     Radical  I 
leaves  nearly  two  feet  long.   Ksempfer9  compares  their  shape  to  the  leaves  of  Pi 
officinalis ;   but  in  colour,  and  other  respects,  he  says  they  resemble  Ligusticum 
Levisticum,  or  Lovage.     The  fruit  is  flat,  thin,  reddish-brown,  like  that  of  parsnip, 
only  rather  larger  and  darker  (Kaeuapfer). 

1  See  Geoffroy,  Tract,  de  Mat.  Med.  ii.  609. 

3  Penny  Cyclopaedia,  vol.  via.  p.  26.5;  and  L'ndley,  Fl.  Med.  ii.  52. 

3  Hist.  Nat.  lib.  xix.  cap.  15,  ed.  Valp.  4  Avv-  "M-tA.  i.  361. 

5  Anlidotarius,  cap.  xxvii.  p.  365,  quoted  by  Alston,  Mat.  Med.  Ii.  438.  •  Hist,  de  Mid.  iv.368. 

1  Lib.  2ndus.  tr.  2ndus,  cap.  53. 

8  The  word  ferula  is  derived  from  ferire,  to  strike.     The  stalks  were  used  as  rods  for  children,  liecan 
they  made  more  no  se  than  did  harm  (Loudon).     The  term  ferula  is,  in  fact,  an  English  word  to  indies 
the  instrument  with  which  scholars  are  beaten  on  the  hand  (Walker).     The  instrument  is  :i  1  ttle  wnooe" 
pallet  or  sl.ee  (Chambers).     Hence,  Martial  calls  it  the  sceptrum  pcedagogorum,  or  schoolmaster's  sceflrt 
(see  Lemery). 

8  Aman.  exot.  535. 
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This  is  now  considered  to  be  the  genuine  assafcetida  plant ;  but  there  is  reason  to  believe 
that  a  gum-resin,  like  assafcetida,  is  obtained  from  other  species  of  ferula.1  Ferula  perska  has 
been  described  by  Ur.  Pope*. as  the  assafcetida  plant;  and  the  Edinburgh  College  has  admitted 
it  M  being,  probably,  one  source  of  assafcetida.  Michaux  sent  its  fruit  from  Persia  as  assafce- 
tida3 That  it  docs  really  yield  assafcetida  seems  farthermore  probable,  from  the  strong  smell 
of  that  drug  which  pervades  the  whole  plant.4  It  is,  I  think,  not  unlikely  that  the  tear  and 
lump  assafcetida  of  the  shops  are  procured  from  different  species.  Dr.  Royle5  suggests  that 
Prangos  pabularia  was  one  of  the  kinds  of  Silphion  of  the  ancients,  and  may  be  an  assafcetida 
plant. 

EXTRACTION. — Assafoetida  is  obtained  by  making  incisions  into  the  upper  part 
of  the  root;  the  footstalks  of  the  leaves  and  the  fibres  at  the  top  of  the  root  being 
previously  removed.  Kaerapfer  divides  the  business  of  collecting  into  four  parts'- 
the  fit ■.</  begins  about  the  middle  of  April,  and  consists  in  digging  the  earth  about 
the  root,  removing  the  leaves  and  fibres,  which  are  afterwards  laid  over  the  root  to 
defend  it  from  the  sun.  The  second  commences  on  the  25th  of  May.  Each  col- 
lector is  provided  with  a  sharp  knife  to  cut  the  root,  a  broad  iron  spatula  to  scrape 

Fig.  352. 


Extraction  of  Jlssafoztida. 

off  the  juice,  a  cup  fixed  to  his  thigh  to  receive  it,  and  two  baskets  hung  over  his 
»nouIderu  upon  a  pole.  The  top  of  the  root  is  then  cut  off  transversely,  and,  on 
"»'  third  day  (/.  e.  the  27th  of  .May),  the  juice  is  scraped  off  and  put  in  the  cups. 

\  !''"'  '-6  :  und  Bot.  Reg.  Aug.  1830.  '  Phil.  Trans,  vol.  lxxv 

|  Lindloy,  /•'/.  Med.  Hi. 

'  sim-.-iin..,,  Bn(|  Churchill,  Med.  Bot.  iv.  109;  and  Neea  and  Ebermaier,  Handb.  ii.  55. 
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A  fresh  incision  is  then  made,  and  the  juice  removed  the  day  but  one  following 
(?'.  e.  the  29th  of  May),  when  they  again  cut  the  roots.  The  cups  are  from  time  to 
time  emptied  into  large  vessels.  The  juice  is  exposed  to  the  sun  to  become  harder 
and  is  conveyed  home  in  baskets  (see  Fig.  352,  p.  713).  The  third  and  fourth 
acts  are  mere  repetitions  of  the  second.  The  third  commences  about  the  loth  of 
June,  the  fourth  about  the  3d  of  July.  Except  after  the  last  operation,  thi 
are  carefully  defended  from  the  sun,  after  each  incision,  by  covering  them  with 
leaves.1 

Commerce. — Assafoetida  is  exported  from  the  Persian  Gulf  to  Bombay,  from 
whence  it  is  sent  to  Europe.  It  comes  over  usually  in  casks  and  cases.  In  1826 
the  quantity  imported  was  106,770  lbs. ;  in  1830,  only  8,722  lbs.  The  quantity 
retained  for  home  consumption  is,  however,  very  small.  In  1838,  duty  (6*.  per 
cwt.)  was  paid  on  60  cwt.;  in  1839,  on  24  cwt. 

Description  and  Varieties. — Assafoetida  (Assafoetida-,  Gummi  Assafoetida. 
offic.)  occurs  in  irregular  pieces  of  variable  size.  Externally,  they  are  yellowish  or 
pinkish-brown.  The  fracture  is  conchoidal,  whitish,  or  milk-white,  transluceDt, 
pearly,  with  a  waxy  lustre.  By  exposure  to  light  and  air,  the  recently-fractured 
surface  acquires,  in  a  few  hours,  a  violet-red  or  peach-blossom  red  colour,  which  after 
some  days  or  weeks  diminishes  in  intensity,  and  gradually  passes  into  yellowish  or 
pinkish-brown.  Assafoetida  is  fusible  and  inflammable,  burning  in  the  air  with  a 
white  flame  and  the  evolution  of  much  smoke.  Its  taste  is  acrid  and  bitter,  and  its 
odour  strong,  alliaceous,  and  peculiar;  to  most  persons  being  remarkably  disagreeable, 
whence  the  Germans  have  denominated  assafoetida  Teu/elsdreck,  or  Stem/*  Diaboli; 
in  plain  English,  Devil's  dung.  However,  this  dislike  to  the  assafoetida  is  not  uni- 
versal ;  some  of  the  Asiatics  being  exceedingly  fond  of  it,  taking  it  with  their  food 
as  a  condiment,  or  using  it  to  flavor  their  sauces,  or  even  eating  it  alone.  Hence, 
among  some  of  the  older  writers,  we  find  it  denominated  Cibus  Deorum,  I 
the  Gods.  Captain  M.  Kinnier2  tells  us  that,  in  Persia,  the  leaves  of  the  plant  are 
eaten  like  common  greens,  as  is  the  root  when  roasted ;  and  Lieut.  Burnes,3  speaking 
of  assafoetida,  says,  "  in  the  fresh  state  it  has  the  same  abominable  smell,  yet  our 
fellow-travellers  greedily  devoured  it."  But  the  fondness  for  this  substance  is  not 
confined  to  the  Asiatics ;  for  I  am  assured,  by  an  experienced  gastronome,  that  the 
finest  relish  which  a  beefsteak  can  possess,  may  be  communicated  by  rubbing  the 
gridiron,  on  which  the  steak  is  to  be  cooked,  with  assafoetida. 

I  am  acquainted  with  three  varieties  only  of  assafoetida  : — 

a.  Assafoetida  in  the  Tear  (Assafoetida  in  granis  seu  lacrymis).  t  Assaf 
of  the  Ferula  persica. — This  kind,  which  is  comparatively  rare,  occurs  in  distinct, 
roundish,  flattened,  or  oval  tears,  and  also  in  irregular  pieces,  varying  from  the  size 
of  a  pea  to  that  of  a  walnut,  of  a  yellow  or  brownish-yellow  colour  externally,  but 
white  internally.  I  think  it  not  at  all  improbable  that  this  variety  is  obtained 
from  a  different  plant  to  that  which  furnishes  the  lump  variety  ;  for  its  colour  ex- 
ternally is  more  yellow,  itfe  odour  is  much  feebler,  and  its  fresh-fractured  surface 
becomes  more  slowly  and  less  intensely  red  by  exposure  to  the  air.4  As  it  has 
considerable  resemblance  to  ammoniacum  in  the  tear  (with  which,  indeed,  except 
by  its  odour,  it  might  be  readily  confounded),  may  it  not  be  the  substance  which 
Olivier5  calls  ammoniacum,  and  which  he  says  is  produced  by  Ferula  persica ) 

/3.  Lump  Assafoetida  {Assafoetida  in  massis);  Assafoetida  of  the  Ferula  Assafaiida. 
— This  variety  is  the  kind  usually  met  with  in  the  shops.  It  occurs  in  variable- 
sized  masses,  of  irregular  forms,  and  having  a  reddish  or  brownish-yellow  colour. 
Frequently,  these  masses  are  observed  to  be  made  up  of  tears,  agglutinated  by  a 
reddish-brown  substance;  these  form  that  kind  of  assafoetida  sometimes  denominated 
amygdaloid  [assafoetida  amyijdaloides). 

1  Kcempfer,  op.  cit.  *  A:nslie.  Mat.  Int.  i.  21.  '  Tr^wU,t^U 

4  [According  to  Gnibourt.  the  reason  why  it  does  not  become  so  red  by  exposure  to  air  is  owing 
faet  that  it  contains  less  volatile  o  1. — Ed.] 

5  Fee,  Hist.  Nat.  Pharm.  ii.  199. 
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y.  Stony  Assafcetida  (Assafcetida  pelrrra).  I  have  never  met  with  this  kind  in 
English  commerce.  My  samples  were  received  from  Dr.  Martiny.  It  occurs  in 
irregular,  more  or  less  angular  pieces,  which  have  the  odour  of  assafcetida,  and  a  yel- 
lowish-brown colour,  and  present  numerous  small  shining  points  or  plates.  It 
■lightly  effervesces  in  hydrochloric  acid.  By  incineration  it  yields  a  white  ash, 
which  strongly  effervesces  on  the  addition  of  acids.  Angelini  found  in  stony  assa- 
fcetida 51.9  percent,  of  gypsum. 

('< imposition. — Assafcetida  has  been  analyzed  by  Pelletier,1  Trommsdorff, 
Brandes,  and  Angelini  :2 — 


Pelletier' s  Analysis. 

Rosin 65.(10 

Gum 19.44 

Bassnrin 11.60 

Volatile  oil 3.60 

Supcnnalatc  of  lime,  and  loss 0.30 

Assafcetida 100.00 


Brandes7 s  Analysis. 

Resin 48.85 

Gum,  with  traces  of  saline  matters 19.40 

Bassorin 6.40 

Volatile  oil 4.60 

Extractive,  with  sal;ne  matters 1.40 

Sulphate  and  carbonate  of  liine 9.70 

Oxide  of  iron  and  alumina 0.40 

Sand  and  lignin 4.«0 

Water 6.00 


Assafcetida 101.35 

1.  Volatile  Oil  of  AssAFrrrnnA. — This  is  obtained  by  distilling  assafcetida  with  either 
water  or  alcohol.  It  is  on  this  principle  that  the  odour  of  this  gum-resin  depends.  It  is  lighter 
than  water,  and  is  at  first  colourless,  but  by  exposure  to  the  air  acquires  a  yellow  tinge.     It  dis- 

in  all  proportions  in  alcohol  and  ether,  but  requires  more  than  2,000  times  its  weight  of 
water  to  dissolve  it.  Its  taste  is  at  first  mild,  then  bitter  and  acrid;  its  odour  is  very  strong.  It 
evaporates  very  quickly,  and  soon  fills  a  large  room  with  its  odour.  Sulphur,  and  probably 
phosphorus,  are  among  its  elementary  constituents.  The  presence  of  sulphur  in  assafcetida  is  shown 
in  various  ways:  thus,  if  chloride  of  barium  be  added  to  water  distilled  from  assafcetida,  and 
likewise  a  little  chlorine,  the  sulphur  becomes  gradually  acidified,  and  after  some  time  a  pre- 
cipitate of  sulphate  of  baryta  is  formed.  If  the  oil  be  rubbed  with  mercury,  it  forms  sulphate 
of  mercury.  Moreover,  if  pills  made  of  assafcetida  be  rolled  in  silver  leaf,  the  latter,  after  a 
few  days,  is  blackened  by  the  formation  of  a  sulphuret  of  silver.  According  to  Hlasiwetz,  the 
oil  is  composed  of  two  sulphurets  of  the  hydrocarbon,  C12  H",  and  when  fresh  distilled,  like 
the  essential  oils  of  black  mustard  and  horseradish,  it  contains  no  oxygen.  It  becomes  acid  by 
exposure  to  air.  and  on  boiling  the  oil,hydrosulphuric  acid  is  disengaged. 

2.  Resin  of  Assafcetida. — The  resinous  matter  of  assafcetida  is  soluble  in  alcohol.  When 
the  alcoholic  solution  is  mixed  with  water,  a  milky  fluid  is  formed,  owing  to  the  deposition 
of  the  hydrated  resin.  Oil  of  turpentine  and  the  oil  of  almonds  also  dissolve  the  resin,  but  less 
readily  than  alcohol.  The  resin  obtained  by  evaporating  the  alcoholic  solution,  consists,  ac« 
cording  to  Johnston,  of  C40  H20  O10.  By  exposure  to  the  sun's  rays  it  becomes  violet  red.  Brandes 
has  shown  that  the  resin  of  assafcetida  is  of  two  kinds;  one  insoluble  in  ether,  the  other  solu- 
ble.   The  proportion  of  the  first  to  the  second  is  as  1.6  to  47.25. 

a.  Resin  insoluble  in  ether. — Is  brownish-yellow,  brittle,  tasteless,  has  a  slight  alliaceous  odour, 
is  fusible,  and  soluble  in  warm  caustic  potash. 

8.  Resin  soluble  in  ether. — Is  greenish-brown,  brittle,  has  an  aromatic  odour,  and  a  faint,  but 

permanent,  alliaceous  bitter  taste.     Chlorine  decolorizes  it.     Cold  oil  of  vitriol  renders  it  dark 

heat  be  applied,  sulphurous  acid   is  evolved,  and  the   mixture  becomes  black  ;    if  the 

Liquid  be  diluted  with  water,  and  saturated  with  an  alkali,  the  surface  assumes  a  sky-blue  colour. 

nders  it  first  orange,  then  yellow,  and  makes  it  almost  insoluble  in  ether.     Hydro- 

'  chloric  acid  dissolves  it,  and  colours  it  pale-red.     It  dissolves  in  boiling  concentrated  acetic  acid, 

but  is  deposited  when  the  solution  cools. 

•'haracteristics. — Assafcetida  possesses  the  usual  characteristics  of  a  gum- 
resin.  From  other  gum-resins  it  is  distinguished  by  its  peculiar  odour,  which  is 
especially  obvious  when  a  small  portion  of  this  substance  is  heated  on  the  point  of 
a  knife,  and  by  its  fresh-fractured  surface  becoming  red  on  exposure  to  air.  Heated 
With  sulphuric  acid  it  is  blackened,  yields  a  dark,  blood-red  liquid,  and  develops 
lalphnrous  acid  gas;  if  the  liquid  be  diluted  with  water,  and  saturated  with  caustic 
potash,  it  becomes  blue,  especially  on  the  surface,  by  reflected  light,  similar  to  that 
observed  when  disulphate  of  quina  is  dissolved  in  water  (see  p.  672). 

PHYSIOLOGICAL  Effects. — Assafcetida  is  usually  placed,  by  pharmacological 
Writers,  among  those  remedies  denominated  antispasmodics  or  stimulants.     It  is  the 


1  Bull,  de  Pharm.  iii.  556. 


5  Qmelin,  Ilandb.  de  Chem.  ii.  &il. 
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most  powerful  of  the  fetid  gum-resins.  Its  local  effects  are  moderate  ;  it  is  devoid 
of  those  acrid  and  irritating  properties  possessed  by  gamboge,  euphorhiuin,  scam- 
mony,  and  many  other  resinous  and  gumtny-resinous  substances.  Iu  the  mouth 
as  already  mentioned,  it  causes  a  sensation  of  heat ;  and  the  same  effect,  aooomu. 
nied  by  eructations,  is  experienced  in  the  stomach,  when  it  is  swallowed.  In  Pro- 
fessor  Jcirg1  and  his  pupils  (males  and  females),  who  endeavoured  to  elucidate  the 
effects  of  this  medicine  by  experiments  made  on  themselves,  doses  of  assafcetida 
not  exceeding  a  scruple,  caused  uneasiness  and  pain  of  the  stomach,  increai 
cretion  of  the  gastro-intestinal  membrane,  and  alvine  evacuations.  The  pulse  was 
increased  in  frequency,  the  animal  heat  augmented,  the  respiration  quickened,  and 
the  secretions  from  the  bronchial  membrane  and  skin  promoted.  A  very  constant 
effect  was  headache  and  giddiness.  The  urino  genital  apparatus  appeared  to  be 
specifically  effected;  for  in  the  males  there  was  an  increase  of  the  venereal  feelings, 
with  irritation  about  the  glans  penis,  while  in  the  females  the  catamenial  disi 
appeared  before  its  usual  period,  and  uterine  pain  was  experienced.  These  stimu- 
lant effects  of  assafoetida  were  observed  in  a  greater  or  less  degree  in  all  the  nine 
persons  experimented  on ;  and  it  should  be  borne  in  mind  that  the  dose  did  not,  in 
any  one  case,  exceed  a  scruple.  Very  opposite  to  these  results,  and  to  the  observa- 
tions of  practitioners  generally,  is  the  statement  of  MM.  Trousseau  and  Pidonx,1 
who  tell  us  that  they  have  taken  half  an  ounce  of  good  assafoetida  at  one  dose,  with 
no  other  effect  than  that  of  altering  the  odour  of  their  secretions,  by  which  they 
were  kept  for  two  days  in  an  infected  atmosphere,  possessing  a  more  horrible  de- 
gree of  fetidity  than  even  assafoetida  itself  !  These  apparently  contradictory  results 
seem  to  prove  that  different  individuals  are  most  unequally  susceptible  of  the  in- 
fluence of  this  remedy.  The  influence  of  assafoetida  in  convulsive  and  spasmodic 
diseases  seems  indisputable.  As  in  these  cases  the  functions  of  the  excito-motory 
system  are  the  functions  principally  or  essentially  involved,  it  is  not  assuming  too 
much  to  suppose  that  the  influence  of  assafoetida  is  principally  directed  to  the 
motory  nerves.  To  paraphrase  the  words  of  Dr.  M.  Hall,3  assafoetida  acts  through 
the  excitor  nerves  ;  its  effects  are  manifested  through  the  motor  nerves.  The  vary- 
ing degrees  of  excitability  or  susceptibility  (natural  and  morbid)  of  these  nerves  in 
different  subjects,  will,  perhaps,  iu  some  measure  account  for  the  unequal 
produced  by  this  agent  on  different  healthy  individuals,  as  well  as  for  the  therapeu- 
tical influence  in  certain  subjects  being  disproportionate  to  the  observed  physiolo- 
gical effects. 

Assafoetida,  or  its  odorous  principle,  becomes  absorbed  by  the  veins,  though 
slowly.  Flandrin4  gave  half  a  pound  of  this  gum-resin  to  a  horse;  the  animal  was 
fed  as  usual,  and  killed  sixteen  hours  afterwards.  The  odour  of  assafcetida  was 
distinguished  in  the  veins  of  the  stomach,  of  the  small  intestine,  and  the  cajcum; 
it  was  not  noticed  in  the  arterial  blood,  nor  in  the  lymph.  Tiedemann  and  Ginelin1 
were  not  successful  in  their  search  for  it;  they  gave  two  drachms  of  assafoetida  to 
a  dog,  and  at  the  end  of  three  hours  were  unable  to  recognize  the  odour  of  it,  either 
in  the  chyle  of  the  thoracic  duct,  or  in  the  blood  of  the  splenic  and  portal  veins; 
but  they  detected  it  in  the"  stomach  and  small  intestines.  In  farther  proof  of  the 
opinion  that  assafoetida  becomes  absorbed,  may  be  mentioned  the  detection  of  the 
odour  of  this  substance  in  the  secretions.  The  experience  of  MM.  Trousseau  and 
Pidoux,  already  related,  may  be  adduced  as  corroborative  of  this  statement.  >>e 
are  told  that  the  transpiration  of  Asiatics  who  use  assafcetida  daily,  is  extremely 
fetid  ;  a  circumstance  to  which  Aristophanes6  alludes.  Vogt7  says  that  the  secre- 
tions from  carious  ulcers  sometimes  smell  of  assafcetida,  when  this  substance  nas 
been  taken  for  some  time. 

The  stimulant  influence  of  assafcetida  over  the  organs  of  circulation  and  of  secre- 
tion (as  the  bronchial  membrane  and  skin)  depends  apparently  on  the  topical  action 

1  Wibmer,  Wirk  d.  Arzneim.  u.  Gift'.,  Bd.  ii.  366.  a  Traiti  dt  Thirap.  pp.  12,  13. 

3  Lectures,  in  the  Lancet,  April  14,  18:38.  '  Magendre,  Physiol   by  MilUgen,«o,    - 

5  Versuch.  S.  9.  6  Equites,  Act.  ii.  Seen.  4. 

1  Pliar?)iakodyn.  ii.  126,  2te  Aufl. 
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of  the  oily  and  resinous  particles  on  the  vessels  in  their  passage  through  the 
latter. 

3. — From  the  foregoing  remarks,  it  will  be  readily  gathered  that  assafoetida 
is  contraindicated  in  febrile  and  inflammatory  diseases,  on  account  of  its  stimulant 
properties ;  as  also  in  vascular  irritation  or  inflammation  of  the  stomach,  on  account 
of  its  topical  influence  on  this  viscus.  On  the  other  hand,  it  is  found  highly  use- 
ful in  spasmodic  or  convulsive  diseases,  not  dependent  on  disease  of  the  nervous 
centres,  but  of  the  kind  called  by  Dr.  Hall  eccentric. 

1.  In  spasmodic  and  convulsive  diseases. — Few  remedies  have  acquired  such 
celebrity  in  hysteria  as  assafcetida.  Dr.  Cullen1  speaks  in  the  highest  terms  of  it, 
and  I  believe  the  experience  of  most  practitioners  corroborates  his  opinion  of  its 
virtues.  "  I  have  found  it,"  says  he,  "  to  be  the  most  powerful  in  all  hysteric 
cases;  and  when  the  presence  of  an  hysteric  paroxysm  prevented  medicines  being 
taken  by  the  mouth,  I  have  found  it  given  in  clyster  to  be  very  effectual."  When 
the  circulation  is  very  languid,  ammonia  may  with  advantage  be  conjoined.  Schbn- 
heyder5  recommends  assafcetida  with  opium,  in  the  form  of  clyster.  In  infantine 
convulsions,  clysters  of  assafoetida  are  often  used  with  good  effect.  Even  in  the 
epilepsy  of  adults  they  are  not  always  without  value.  In  purely  spasmodic  asthma, 
1  have  never  seen  relief  from  the  use  of  assafcetida.  This  observation,  which  accords 
with  Dr.  Cullen's  experience,  does  not  agree  with  the  statements  of  others.  Trous- 
seau and  Pidoux3  declare  they  have  seen  it  produce  good  and  undoubted  effects. 
But  in  old  chronic  catarrhs,  with  occasional  spasmodic  difficulty  of  breathing  and 
spasmodic  cough,  I  have  procured  the  most  marked  relief  by  the  combined  use  of 
assafcetida  and  ammonia.  I  have  no  experience  of  the  use  of  this  gum-resin  in  the 
disease  called  laryngismus  stridulus,  in  which  Millar*  and  others  have  found  it 
beneficial.  In  hooping-cough,  both  Millar  and  Kopp5  have  found  it  beneficial.  It 
promotes  expectoration,  and  diminishes  both  the  violence  and  frequency  of  the 
attacks.  The  repugnance  which  children  manifest  to  its  use  is,  however,  a  great 
drawback  to  its  employment.  In  flatulent  colic  of  hysterical  and  dyspeptic  indi- 
viduals, or  of  infants,  few  remedies  are  more  efficacious,  when  the  disease  is  unac- 
companied by  any  marks  of  inflammatory  action,  and  is  attended  with  constipation. 
Of  its  efficacy  in  the  flatulent  colic  of  infants,  I  can  speak  from  repeated  observa- 
tion; it  is  given  with  great  benefit  in  the  form  of  clyster.  In  most  cases,  its  laxa- 
tive operation  is  an  advantage;  but  should  this  be  an  objection,  it  may  be  counter- 
acted by  the  addition  of  laudanum. 

2.  As  a  stimulating  expectorant  and  antispasmodic  in  chronic  catarrh,  it  is 
often  of  considerable  use.  It  is  adapted  for  old  persons,  and  where  the  disease  is 
of  long  standing.  I  have  found  it  most  beneficial  iu  those  cases  where  the  cough 
and  difficulty  of  breathing  assume  at  intervals  a  spasmodic  form,  and  where  the 
wheezing  is  considerable.  In  such,  I  have  found  full  doses  of  assafcetida  with  am- 
monia give  great  relief.  In  delicate  females,  subject  to  repeated  attacks  of  catarrh, 
attended  with  wasting,  sweating,  and  other  constitutional  symptoms  of  phthisis,  I 
have  found  assafcetida  of  frequent  benefit.  In  these  cases,  it  does  not  act  merely  by 
its  expectorant  effects,  for  oftentimes  one  good  consequence  of  its  use  is  diminution 
of  excessive  bronchial  secretion. 

•'!.  In  affections  of  the  alimentary  canal. — The  use  of  assafcetida  in  flalident 
colic  lias  been  above  noticed.  It  is  often  of  considerable  value  in  relieving  flatu- 
lence in  old  persons,  especially  in  hypochondriacal  and  hysterical  subjects,  and 
when  accompanied  with  constipation,  as  it  has  a  laxative  effect.  It  provokes  the 
expulsion  of  the  gaseous  matter,  and  appears  to  aid  in  preventing  its  reproduction. 
It  is  beneficially  used  in  the  form  of  clyster,  to  relieve  a  tympanitic  condition  of  the 
abdomen  and  flatulent  distension  of  the  bowels  in  low  fevers.  In  constipation  with 
flatulence,  it  is  a  useful  addition  to  purgative  mixtures  or  enemata.  It  has  often 
been  used  as  an  anthelmintic  ;  but  is  of  less  frequent  efficacy. 

]  -If"'.  Mid.  ii.  307.  ■  Acta.  Reg.  Soc.  Hafn.  i    1GS. 

Op.  tit  p,  15,  *  Observations  on  the  Asthma  and  Honping-Cough,  1709. 

'Lond.  Mai.  Uaz.  i.  581. 
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4.  As  an  emmenagogue  in  uterine  obstructions  (amenorrhoea  and  chlorosi* 
foctida  has  been  employed  from  a  notion  that  it  specifically  affected  the  womb- 
opinion  which  is  supported  by  the  reports  of  Jbrg's  female  pupils,  that  it  browht 
on  the  catamenial  discharge  earlier  than  usual.  Experience,  however,  has  sot 
been  much  in  favour  of  the  emmenagogue  operation  of  assafectida  when  this  remedy 
has  been  employed  in  uterine  diseases.  "  Whether  it  be  owing,"  says  Dr.  Cullen 
"  to  the  imperfect  state  in  which  we  too  frequently  have  this  medicine,  or  to  some- 
what in  the  nature  of  the  amenorrhoea,  I  would  not  positively  determine;  but  this 
is  certain,  that  I  have  very  seldom  succeeded  in  employing  the  assafoetida  as  an 
emmenagogue." 

5.  As  a  condiment. — I  have  already  referred  to  the  condimentary  uses  made  of 
assafoetida,  especially  by  oriental  nations.  At  the  Pass  of  "  Dundan  Shikun,"  am 
Lieutenant  Burnes,1  "we  found  the  assafoetida  plant  in  exuberance,  and  which  our 
fellow-travellers  ate  with  great  relish."  It  is  much  used  by  the  Brahmins  againat 
flatulence,  and  to  correct  their  cold  vegetable  food.3 

Administration. — The  dose  of  assafoetida  is  from  grs.  v.  to  9j  or  3ss.  It  may 
be  given  in  substance,  in  the  form  of  pill,  or  made  into  an  emulsion.  In  hysteria 
and  flatulent  colic,  where  we  want  an  immediate  effect,  it  is  best  administered  in  a 
liquid  form.  Used  as  an  enema,  it  may  be  administered  to  the  extent  of  two 
drachms,  rubbed  up  with  warm  water.  The  following  are  the  officinal  preparations 
of  assafoetida : — 

1.  EME1A  ASSAFffiTIDvE,  L.  [Enema  Fcetidum,  D.  E.]  ;  Assafoetida  or  Fetid 
Clyster—  (Assafoetida,  prepared,  3j ;  Decoction  of  Barley  Oss.  Beat  up  tl 
fcetida  with  the  decoction  gradually  added  until  they  are  perfectly  mixed.  Accord- 
ing to  the  Dublin  Pharmacopoeia,  two  drachms  of  the  tincture  are  to  be  added  to 
twelve  ounces  of  water.) — The  fetid  clyster  is  a  valuable  stimulant,  antispasmodic, 
and  carminative  purgative,  which  maybe  used  with  most  beneficial  results  in  hysteria, 
flatulent  colic,  infantile  convulsions,  and  worms  in  the  rectum. 

2.  TINCTURA  ASSAF(ETIM,  L.  E.  D.  [U.  S.] ;  Tinctureof  Assafoetida.— (Assafoetida, 
in  small  fragments,  ^v  (giv,  U.  S.) ;  Bectified  Spirit  Oij.  Macerate  for  fourteen 
[seven,  L.  E.~\  days,  and  strain.  "  This  tincture  cannot  be  made  by  percolation, 
without  much  delay,"  E.) — Stimulant  and  antispasmodic.  Used  in  hysteria  and 
flatulent  colic.  Dose,  3ss  to  fjij.  Pennyroyal  is  a  good  vehicle  for  it.  Winn 
mixed  with  aqueous  liquids,  it  becomes  milky,  owing  to  the  deposition  of  the 
hydrated  resin. 

S.PILUliEASSAFffiTiD^D.  E.  [U.  S.]j  Assafoetida  Pills.— (Assafoetida,  Galbanum, 
and  Myrrh,  three  parts  of  each  ;  Conserve  of  Bed  Roses  four  parts,  or  a  sufficiency; 
mix  them,  and  beat  them  into  a  proper  pill  mass,  E. — Galbanum  gj ;  Myrrh  and 
Treacle,  of  each  gj ;  Assafoetida  3ij.  Heat  all  the  ingredients  in  a  capsule,  by  means 
of  a  steam  or  water  bath,  and  stir  the  mass  until  it  assumes  a  uniform  consistence, 
D.) — As  the  most  powerful  ingredient  of  this  combination  is  assafoetida,  the  more 
appropriate  name  for  the  pills  would  be  pilulee  assafcetidse.  composite.  This  com- 
pound is  stimulant  and  antispasmodic.  It  is  used  in  hysteria,  chlorosis,  &c.  Dose, 
grs.  x  to  9j.  The  Pilulce  Assafcetidse  (U.  S.)  is  composed  of  Soap  and  Assafoetida, 
1  part  of  the  former  to  3  of  the  latter. 

4.  PILM  ALOES  ET  ASSAFffiTIDiE,  E.— (Socotrine  Aloes,  Confection  of  Roses, 
Assafoetida,  Soap,  of  each  equal  parts.  Mix.) — An  antispasmodic  and  purgative, 
allied  to  the  Pilula  Sagapeni  Composita  of  the  former  London  Pharmacopoeias. 

This  preparation  of  the  U.  S.  Pharm.  is  composed  of  equal  parts  of  Aloes,  Assa- 
foetida, and  Soap. 

5.  SPIRITUS  AMONLE  FffiTIDUS,  L.  E.  D.     (See  vol.  i.  p.  437.) 

6.  EMPLASTRDI  ASSAFffiTIM,  E.  [U.  S.] ;  Plaster  of  Assafatida.-(L\th^ 
Plaster,    Assafoetida,  of  each    ^ij ;    Galbanum,  Beeswax,  of  each  |j.     Liquefy 

1  Travels,  i.  143.  3  Ainslie,  Materia  Indica,  vol.  L2I. 
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the  gum-resins  together,  and  strain  them;  then  add  the  plaster  and  wax,  also  in  the 
fluid  state,  and  mix  them  all  thoroughly.) — It  is  applied  as  an  antispasmodic,  over 
the  stomach  or  abdomen  in  hysteria  with  flatulence,  to  the  chest  or  between  the 
shoulders  in  hooping-cough. 

[7.  BOSTURA  ASSAFffiTIM  [U.  S.]  ;  Auafaaida  Mixture.— Take  of  Assafcetida  3IJ  ; 
Water  Oss.  Hub  the  assafcetida,  with  the  water  gradually  added,  until  they  are 
thoroughly  mixed.     Dose  f^ss.] 


246.  FERULA?   an  uncertain  Specks  yielding  SAGAPENUM,  L. 

Sex.  Syst.     Pentandria,  Digynia. 
(Gummi-resina,  L.) 

History. — Sagapenum  (caydrtjpov)  is  mentioned  both  by  Hippocrates1  and  Dios- 
oorides.*  Pliny3  calls  it  Sacopenium.  Dioscorides  says  it  is  a  liquor  obtained  from 
a  ferulaceous  plant  growing  in  Media. 

Botany. — Nothing  is  known  with  respect  to  the  plant  yielding  sagapenum. 
Willdenow  considered  it  to  be  Ferula  persica,  and  he  has  been  followed  by  Sprengel 
and  F6e.  But  his  opinion  was  not  supported  by  any  well-ascertained  fact;  on  the 
contrary,  several  circumstances  already  mentioned  seem  to  show  that  this  plant  pro- 
duces a  kind  of  assafcetida.  There  is,  indeed,  no  evidence  to  prove  that  sagapenum 
is  got  from  a  Ferula,  for  the  statement  of  Dioscorides  cannot  be  admitted  as  having 
much  weight. 

DESCRIPTION. — Two  kinds  of  sagapenum  (sagapenum,  ;  gummi  sagapenum)  are 
occasionally  met  with.  The  finest  (sagapenum  in  the  tear)  consists  of  masses  made 
up  of  agglutinated,  brownish-yellow,  semitransparent  tears,  and  resembling  gal- 
banum,  but  having  a  darker  colour  and  a  more  alliaceous  odour.  A  commoner 
kind  (toft  sagapenum)  occurs  in  soft,  tough  masses,  in  which  no  distinct  tears  are 
distinguishable.  When  heated  on  the  point  of  a  knife  in  the  candle,  sagapenum 
gives  out  a  much  more  aromatic  and  agreeable  odour  than  galbanum.  It  has  a  hot 
and  acrid  taste.     It  is  imported  from  the  Levant. 

Composition. — Sagapenum  has  been  analyzed  by  Pelletier,4  and  by  Brandes.5 

Brandes's  Analysis. 

Resin 50.29 

Gum,  with  calcareous  salts 32. 72 

Volatile  oil 3.73 

Bussorin 4.48 

Malate  nnd  phosphate  of  lime 1.12 

Impurities 4.30 

Water 4.60 

Sagapenum 101.24 

1.  Oil  of  Sagapenum. — Pale  yellow,  lighter  than  water,  soluble  in  alcohol  and  ether.     Has  a 

liliaceous  odour,  and  a   mild  (afterwards  hot)  bitter,  alliaceous  taste.     Sulphuric  acid 
renders  it  dark  red. 

2.  Resin  of  Sagapenum. — Obtained  by  evaporating  an  alcoholic  solution,  it  is  pale  yellow, 
having  a  strong  garlic  odour,  and  becoming  fluid  at  212°  F.  Its  composition,  according  to  John- 
ston, is  C40H2DO9.     By  the  action  of  ether  it  is  resolved  into  two  resins. 

a.  Bam  insoluble  in  ether. — Brownish-yellow,  tasteless,  odourless,  fusible,  soluble  in  warm  liquor 
potass;!-  and  in  spirit,  but  insoluble  in  the  oils  of  turpentine  and  almonds. 

p.  Renin  soluble  in  ether. — Reddish-yellow,  with  a  feeble  odour  of  sagapenum,  and  a  mild 
(afterwards  bitter)  taste.  It  is  soluble  in  spirit,  and  slightly  so  in  the  oils  of  turpentine  and 
llfflonds.  It  dissolves  in  sulphuric  acid,  forming  a  blood-red  solution,  from  which  water  sepa- 
riolel  substance. 

Physiological  Effects  and  Uses. — Its  effects  and  uses  are  the  same  as  those 
of  Msafoetida.  It  is  usually  considered  to  hold  an  intermediate  rank  between  assa- 
foMida  and  galbanum;  but  it  is  rarely  employed. 


Pelletier' s  Analysis. 

Resin 54.26 

Gum 31.94 

Volatile  oil  and  loss 11.80 

Uuasorin 1.00 

.Malate  of  lime 0.40 

Peeuliir  matter 0.60 

Sagapenum 100.00 


lib.  xx.  e:ip.  75.  ed.  Valp. 
1  Qmelin,  Handb.  d.  Chtm,  ii.  825, 


5  Lib.  iii.  cap.  95. 

*  Bull,  de  Pharm.  iii.  481. 
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Administration. — It  is  given  in  substance,  in  the  form  of  pill,  in  doses  of  from 
grs.  v.  to  9j.  or  5ss. 

1.  SAGAPENOI  PRJEPAKATDM,  L.— (Prepared  in  the  same  manner  as  directed  for 
Ammoniacum  ;  vide  Ammoniacum  preparatum.) — It  enters  into  the  compositioD 
of  the  Pilula  Galbani  Composite,  of  the  London  Pharmacopoeia  (see  pout).  Saca- 
penum  is  used  as  a  warm  stimulating  purgative  in  dyspepsia,  with  flatulence  and 
costiveness.     Dose,  grs.  v.  to  9j. 

247.  DOREMA   AMMONIACUM,  Don.— THE  AMMONIACUM 

DOREMA. 

•  Sex.  Syst.  Pentandria,  Digynia. 

(Gurami  resina,  L. — Gummy-resinous  exudation,  E.) 
[Ammoniacum,  U.  S.] 

History. — The  term  ammoniacum  has  been  applied  to  two  different  gum-resins1 
one,  the  produce  of  Ferula  tingitana-;  the  other,  of  Dor  em  <t  Ammoniacum.  The 
first  is  the  ammoniacum  of  Hippocrates,1  Dioscorides,2  and  Pliny;3  the  latter  is  the 
commercial  ammoniacum  of  the  present  day. 

Dioscorides  says  afipunaxov  is  obtained  from  a  species  of  Ferula,  which  he  calls 
ayaaoVKli,  growing  near  Cyrene,  in  Africa.  Pliny  terms  the  plant  Metopion,  and 
says  it  grows  in  that  part  of  Africa  which  is  subject  to  ^Ethiopia,  near  the  temple 
of  Jupiter  Ammon,  which,  as  well  as  the  gum. resin,  received  its  name  from  d^o$ 
sand,  on  account  of  the  sandy  soil  of  the  country.  Both  Dioscorides  and  Pliny 
mention  two  kinds  of  ammoniacum  :  the  best,  called  Thrauston  {h^aZajxa),  resembled 
olibanum,  and  had  an  odour  like  eastoreum,  and  a  bitter  taste;  and  the  commonest, 
termed  Fhyrama  (pvpa/j.a)  had  a  resinous  appearance,  and  was  adulterated  with  earth 
and  stones.  African  ammoniacum  (in  Arabic,  Fasdgh  or  Feshook)  is,  Dr.  Liudley 
informs  me,  "  certainly  the  product  of  Ferula  tingitana." 

I  have  not  been  able  to  ascertain  when  Persian  ammoniacum  (the  produce  of 
Dorema  Ammoniacum)  first  came  into  use.  As  the  Greeks  and  Romans  make  no 
mention  of  it,  they  were,  probably,  unacquainted  with  it.  Avicenna4  does  not  men- 
tion the  origin  of  his  ammoniacum  (assach,  Arab).  The  ammoniac  (eschak,  Arab.) 
of  Abu  Mansur  Mowafik,5  an  ancient  Persian  physician^  who  wrote  about  1 055 
A.  D.,  was  doubtless  of  the  Persian  kind;  as  was  also  the  ammoniac  [deruklit 
of  Beva  Ben  Khuas  Khan,  A.  D.  1512. 6  The  Arabic  terms  (assach,  ushak,  and 
oshac)  by  which  the  three  last-named  authors  designate  ammoniac,  resemble  the 
name  (oshac)  by  which  the  ammoniacum  plant  is  now  known  in  Persia;7  hence  we 
infer  they  all  referred  to  the  same  object. 

Botany.  Gen.  Char. — Epigynous  disk  cup-shaped.  Fruit  slightly  compressed 
from  the  back,  edged;  with  three  distinct,  filiform,  primary  ridges  near  the  middle, 
and,  alternating  with  them,  four  obtuse  secondary  ridges;  the  whole  enveloped  in 
wool.  Vittce,  1  to  each  secondary  ridge,  1  to  each  primary  marginal  ridge,  and  4 
to  the  commissure,  of  which  two  are  very  small  (Lindley). 

Sp.  Char. — The  only  species. 

A  glaucous  green  plant,  about  7  feet  high,  looking  like  the  Opoponax.  Rod 
perennial.  Stem  about  4  inches  in  circumference  at  the  base.  Leaves  large, 
petiolate,  somewhat  bipinnate,  2  feet  long;  pinnae  in  three  pairs;  petioles  downy, 
sheathing  at  the  base.  Umbels  proliferous,  racemose;  partial  ones  globose,  on  short 
stalks,  often  arranged  in  a  spiked  manner.  Involucre,  general  or  partial,  none. 
Petals  white.  Stamens  and  styles  white.  Ovaries  buried  in  wool.  Fruit  naked. 
(Condensed  from  Don.) 

1  Pnge  670,  ed.  Foes.  2  Lib.  rii.  cap  9?. 

3  Hist.  Nat.  lib.  xii.  cap.  49,  ed.  Valp.  4  Lib.  li.  cap.  8.       . 

«  Lib.  Fund.  Pliarm.  i.  35,  ined.  R.  Seli-mann,  1830.  6  Ainahe,  Mat.  Ind.  I.  iw. 
1  Linn.  Trans,  xvi.  605. 
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gab. — Persia,  in  the  province  of  Irak,  near  Jezud  Khast,  and  on  the  plains  be- 
tween Yerdekaust  and  Kumisha. 

Extraction. — The  whole  plant  is  abundantly  pervaded  with  a  milky  juice,  which 
oozes  forth  upon  the  slightest  puncture  being  made,  even  at  the  ends  of  the  leaves 
This  juice,  when  hardened,  constitutes  ammoniacum.  Through  the  kindness  of  my 
friend  Dr.  Lindley,  there  is  in  my  museum  the  upper  part  of  the  (apparently  flow- 
ering) stem,  about  ten  inches  long,  with  lumps  of  ammoniacum  sticking  to  it  at  tjhe 
origin  of  every  branch.  It  was  gathered  by  Sir  J.  M'Niell,  in  Persia  (I  believe 
between  Ghorian  and  Khaff).  It  does  not  appear  that  artificial  incisions  are  ever 
made  in  the  stem.  Lieut.  Col.  Kennet1  says:  "When  the  plant  has  attained  per- 
fection, innumerable  beetles,  armed  with  an  anterior  and  posterior  probe  of  half  an 
inch  in  length,  pierce  it  in  all  directions;  it  [ammoniacum]  soon  becomes  dry,  and 
is  then  picked  off,  and  sent  via  Bushire  to  India,  and  various  parts  of  the  world." 

Commerce. — Ammoniac  is  usually  imported  from  Bombay,  but  occasionally  it 
comes  from  the  Levant.  It  is  brought  over  in  chests,  cases,  and  boxes.  The  quan- 
tity imported  is  but  small. 

Description. — Common  or  Persian  ammoniacum,  usually  termed  gum  ammo- 
niacum or  ammoniac  (gummi  ammoniacum),  occurs  in  two  forms ;  in  the  tear  and 
in  tlie  lump. 

o.  Ammoniacum  in  the  Tear  (Ammoniacum  in  lachrymis  seu  grants)  occurs  in 
distinct  dry  tears,  usually  more  or  less  spheroidal,  though  frequently  of  irregular 
forms,  varying  in  size  from  that  of  the  fruit  of  coriander  (or  even  smaller)  to  that 
of  a  walnut.  Externally,  they  are  of  a  yellow  (pale  reddish  or  brownish)  colour, 
with  a  waxy  lustre;  internally,  they  are  white  or  opalescent,  opake,  or  only  feebly 
translucent  at  the  edge  of  thin  films.  At  ordinary  temperatures  it  is  moderately 
hard  and  brittle,  but  softens  like  wax  in  the  hand. 

fl.  Lump  Ammoniacum  (Ammoniacum  in  placentis  seu  massis). — This  occurs 
in  masses  usually  composed  of  agglutinated  tears,  whose  properties  it  possesses.  It 
is  sometimes  met  with  in'  soft  plastic  masses  of  a  darker  colour,  and  mixed  with 
various  impurities.  To  separate  these,  it  is  melted  and  strained  [Strained  ammo- 
niacum; Ammoniacum  colatum). 

Both  kinds  have  a  faint,  unpleasant,  peculiar  odour,  by  which  this  gum-resin  may 
be  readily  distinguished  from  all  others.  This  odour  is  best  detected  by  heating 
the  ammoniacum  on  the  point  of  a  penknife.  The  taste  is  bitter,  nauseous,  and 
acrid.  Umbelliferous  fruits  are  not  unfrequently  found  intermixed  with  both  sorts. 
In  most  of  its  other  properties  ammoniacum  agrees  with  other  gum-resins. 

I  am  indebted  to  Dr.  Lindley  for  a  fine  sample  of  African  Ammoniacum  (a/x^ajviaxov,  Diosc). 
It  was  sent  by  W.  D.  Hays,  Esq.,  the  British  Consul  at  Tangier,  to  the  Hon  W.  T.  Fox  Strang- 
ways,  and  is  marked,  "  Gum  Ammoniac  or  Fusogh,  Tangier,  17  June,  1839,  J.  VV.  D.  H."  It  is 
an  oblong  piece,  about  three  inches  long,  and  one  and  a  half  inch  thick,  and  broad.  Its  weight 
is  about  S3U  grains.  Externally,  it  is  irregular  and  uneven,  and  has  a  dirty  appearance,  similar 
to  what  ammoniacum  would  acquire  from  repeated  handling  and  long  exposure  to  the  air  in  a 
dusty  situation.  It  is  partially  covered  with  paper.  A  few  pieces  of  reddish  chalky  earth 
(which  effervesces  with  acids)  are  found  sticking  to  it,  thus  confirming  the  account  given  of  it 
hy  Jackson,2  though  the  quantity  of  this  on  my  specimen  is  not  sufficient  to  affect  in  any  way 
liility  of  it.  It  appears  to  be  made  up  of  agglutinated  tears,  like  the  lump  Persian 
ammoniacum.  Internally,  it  has  very  much  the  appearance  of  lump  ammoniacum,  but  is  not 
so  white,  but  has  a  brownish,  reddish,  and  in  some  places  a  faint  bluish  tint.  Its  odour  is  very 
faint, and  not  at  all  like  Persian  ammoniacum.  Heated  on  the  point  of  a  knife,  its  distinction 
rsian  ammoniacum  is  very  obvious.  Its  taste  is  also  much  slighter  than  that  of  the 
commercial  ammoniacum.  Rubbed  with  water,  it  forms  an  emulsion  like  the  latter.  It  is  the 
produce  of  Ferula  tingitana  (Lindley). 

Composition. — Ammoniacum  has  been  analyzed  by  Calmeyer,  Bucholz,3  Bra- 
connot,4  and  by  Hagen.5 

'  l-inn.  Trans,  xvi.  fin.r).  «  Account  nf  the  Empire  of  Morocco,  3d  edit.  p.  156. 

Omelin,  Handb.  ,1.  (hem.  ii.  834.  •  Ann.  de  Chem.  Ixviii.  69. 

■uwartze,  Plmrm  Tabel.  'JSO.  -Jtc  Ausg. 
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Braconnot's  Analysis. 

Resin 70.0 

Gum 18.4 

Gluteniform  matter,  insoluble  in  water  and 

alcohol 4.4 

Water 6.0 

Loss 1.2 

Ammoniacum 100.0 


Hagcn's  Analysis. 

*esin 6S.8 

Gum |,,  . 

Gluten  (colla) 

Extractive *  *  j6 

Sand '  _"  j'g 

[Volatile  oil  and  water '  oLi 

Ammoniacum ioqq 


1.  Volatile  Oil  of  Ammosuccji — Transparent,  lighter  than  water. 

2.  Rksix  of  Ammoniacum. — Reddish-yellow,  tasteless,  lias  the  odour  of  the  gum-resin.  Solu- 
ble in  alkalies  and  alcohol;  partially  soluble  in  ether  and  the  oils  (fixed  and  volatile).  Its 
constitution,  according  to  Johnston,  is  C40Hr>09. 

Physiological  Effects. — The  effects  of  ammoniacum  are  similar  to,  though 
less  powerful  than,  those  of  ass'afoetida  and  of  the  other  fetid  gum-resins  already 
mentioned.  MM.  Trousseau  and  Pidoux*  assert  that,  in  all  the  cases  in  which  they 
have  employed  it,  it  had  no  stimulant  effect  either  local  or  general.  "  We  have 
taken,"  say  these  authors,  "  two  drachms  of  this  substance  at  once,  without  ex- 
periencing any  of  those  accidents  complaisantly  indicated  by  authors."  I  would 
remark,  however,  that  the  local  irritation  produced  by  the  plaster  of  ammoniacum 
is  known  to  most  practitioners,  a  papular  eruption  being  a  frequent  result  of  the 
application  of  this  agent.  Ammoniacum  contains  much  less  volatile  oil  than  cither 
assafcetida  or  galbanura  ;  its  stimulant  iufluence  is  less  than  either  of  these.  Full 
doses  of  it  readily  disturb  the  stomach. 

Uses. — Though  applicable  to  all  the  same  cases  as  assafcetida  and  the  other  fetid 
gum-resins,  its  internal  use  is  principally  or  almost  solely  confined  to  chronic  pul- 
monary affections.  It  is  not  fitted  for  irritation  or  inflammation  of  the  bronchial 
membrane.  But  in  chronic  coughs,  with  deficient  expectoration,  or  in  chronic  ca- 
tarrhs and  asthmatic  cases  of  old  persons  with  profuse  secretion,  it  sometimes 
gives  slight  relief.  Though  I  have  seen  it  extensively  employed,  in  a  few  cases 
only  have  I  observed  it  beneficial.  As  a  topical,  discutient,  or  resolvent  applica- 
tion, in  the  form  of  plaster,  to  glandular  enlargements  and  indolent  affections  of 
the  joints,  it  occasionally  proves  useful. 

Administration. — The  dose  of  ammoniacum  is  from  grs.  x  to  3ss.  It  may  be 
given  in  the  form  of  pill  or  emulsion.  It  is  a  constituent  of  the  Compound  pills  of 
squills,  a  very  useful  expectorant  iu  old  catarrhs. 

1,  MISTIRA  AMMONIACI,  L.  D.  [U.  S.]j  Lac  Ammoniaci;  Ammoniacum  Mix- 
ture.— (Ammoniacum  3v  [3ij,  U.  &],  [3ij,  D.~\;  Water  Oj  [Oss,  U.  aS'.];  [Water 
fgviij,  Z>.]  Rub  the  ammoniacum  with  the  water  gradually  poured  on,  until  they 
are  perfectly  mixed.  [It  should  be  strained  through  muslin,  D.~\). — The  resinous 
constituent  of  ammoniacum  is  more  effectually  suspended  in  water  by  the  aid  of 
the  yelk  of  an  egg.  This  mixture  operates  as  a  stimulant  to  the  bronchial  mem- 
brane, and  is  used  as  an  expectorant  in  chronic  coughs,  humoral  asthma,  &c.  It 
is  a  convenient  and  useful  vehicle  for  squills  or  ipecacuanha.     Dose,  f|ss  to  f|j. 

2.  EfflPLASTRUM  AMMONIACI,  L.  E.  D.  [U.  S.]  ;  Plaster  of  Ammoniacum.— (km? 

moniacum  £v ;  Diluted  Acetic  Acid  f'ifviij;  [Distilled  Vinegar  fjix,  E. ;  Gum 
Ammoniac,  in  coarse  powder,  ,^iv;  Proof  Spirit  f^iv,  D.~\  Dissolve  the  ammonia- 
cum in  the  acid,  vinegar,  or  spirit,  then  evaporate  the  liquor  with  a  -slow  fire,  L. 
[over  the  vapour-bath,  E.  •  or  water-bath,  D.~],  constantly  stirring,  to  a  proper  con- 
sistence. The  best  solveut  is  undoubtedly  proof  spirit,  as  recommended  in  the 
Dublin  Pharmacopoeia.) — A  very  adhesive,  stimulant,  and  discutient  or  resolvent 
plaster.  It  sometimes  causes  an  eruption.  It  is  applied  to  indolent  swellings,  as 
of  the  glands  and  joints.  A  very  useful  application  to  the  housemaid's  swollen 
knee. 

I.  EMPIASTRI'M  AMMONIACI  CUM  HYDRARGYRO,  L.  E.  D.  [U.  8.]  (See  vol.  i-  786.) 
[The  appearance  of  a  new  edition  of  the  Dublin  Pharmacopoeia  since  the  first  vo- 


'  Traili  de  Thirap.  p.  19. 
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lurae  of  this  work  was  printed,  renders  it  necessary  to  state  here  that  the  Emplas- 
truni  Ammoniaci  cum  Hydrargyro  is  no  longer  made  as  there  directed.  The  pre- 
sent formula  is  Ammoniac  Plaster  ^iv;  and  Mercurial  Plaster  oviij.  These  plasters 
are  melted  together  by  means  of  a  steam-  or  water-bath,  and  constantly  stirred 
until  the  mixture  stiffens  on  cooling. — Ed.] 

1.  AMMOMACUM  PRjEPARATUM,  L.  ;  Prepared  Ammoniacum.— ( Ammoniacum,  in 
the  mass,  ibj  ;  Water,  as  much  as  may  be  necessary  to  cover  the  ammoniacum. 
Boil  until  mixed ;  strain  the  mixture  through  a  hair  sieve,  and  evaporate  by  water- 
bath,  carefully  stirring,  so  that  it  hardens  on  cooling.) — This  cleansing  is  only 
necessary  for  the  ammoniacum  as  obtained  in  the  mass  (lump  ammoniacum), hut  is 
not  required  for  the  tear  ammoniacum. 


248.  GALBANUM  OFFICINALE,  Don.— OFFICINAL 
GALBANUM. 

Sex.  St/st.  Pentandria  Digynia. 
(Gummi-resina,  L.  D.— Concrete  gumrny-resinous  exudation  of  an  imperfectly  ascertained 
umbelliferous  plant,  probably  a  species  of  Opoidia,  E.) 

History. — Galbanum  is  mentioned  by  Moses,1  who  ranks  it  among  the  sweet 
spices.  It  was  used  in  medicine  by  Hippocrates.2  Dioscorides3  says  it  (^ca^a^)  is 
the  ftef uirfiov,  growing  in  Syria. 

Botany. — Much  uncertainty  still  exists  respecting  the  plant  which  yields  gal- 
banum. "  The  Bubon  Galbanum  of  Linnaeus  possesses  neither  the  smell  nor  the 
taste  of  Galbanum,  but  in  these  particulars  agrees  better  with  Fennel,  and  the  fruit 
has  no  resemblance  whatever  to  that  found  in  the  gum."4  The  Dublin  College,  in 
its  new  Pharmacopoeia,  describes  galbanum  as  the  gum-resinous  exudation  of  the 
OpiHdia  galbanifera.  This  is  assigned  on  the  authority  of  Lindley.  Mr.  Don 
found  an  umbelliferous  fruit  in  the  galbanum  of  commerce,  which  he  believes  to  be 
that  of  the  plant  yielding  this  gum-resin  ;  and,  as  it  constitutes  a  new  genus,  he 
has  called  it  Galbanum  officinale.  The  following  are  the  characters  of  the  fruit  : — 

Fruit  compressed  at  the  back,  elliptical;  ridges,  seven,  elevated,  compressed,  bluntly  keeled) 
not  winged ;  the  lateral  distinct,  marginal.  Channels  broadish,  concave,  without  vitae.  Com- 
missure flat,  dilated,  bivittate  ;  viltx  broad,  somewhat  curved.     (Don.) 

But  though  it  is  not  at  all  improbable  that  these  fruits  are  the  produce  of  the 
galbanum  plant,  yet  no  proof  of  this  has  been  hitherto  adduced,  and  Dr.  Lindley, 
therefore,  very  properly  asks :  "  Did  the  fruit  found  by  Mr.  Don  upon  the  gum 
really  belong  to  it  ?"s 

More  recently,  Sir  John  M'Niell  sent  home  specimens  of  a  plant  called  a  second 
tort  of  ammoniacum,  gathered  near  Durrood,  July  27,  1838,  to  the  branches  of 
which  are  sticking  lumps  of  a  pale  yellow  waxy  gum-resin,  which  Dr.  Lindley  took 
for  galbanum ;  and  the  plant  which  yields  it  being  essentially  different  from  all  others, 
has  been  named  by  him  Opoidia  galbanifera^  the  name  now  selected  by  the  Dub- 
lin College.  Dr.  Lindley  was  kind  enough  to  send  me  a  small  fragment  of  this 
gum-resin  for  examination,  but  I  was  unable  to  identify  it  with  any  other  known 
product  of  the  order  Umbelliferae.  It  certainly  was  neither  assafoetida  nor  ammo- 
niacum ;  nor  did  it  appear  to  me  to  be  either  sagapenum  or  galbanum.  The  precise 
country  where  galbanum  is  produced  has  not  been  hitherto  ascertained.  Dioscorides 
Bays  it  is  obtained  in  Syria ;  a  statement  which  is  perhaps  correct,  though  hitherto 
no  evidence  of  this  has  been  obtained.  It  is  not  improbable  that  it  is  also  procured 
in  Persia,  or  even  in  Arabia,  as  suggested  by  Dr.  lloyle.  Opoidia  galbanifera 
grows  in  the  province  of  Khorasan,  near  Durrood.     The  German  pharmacologists 

1  F.rmlus  xxx.  31.  .  3  Page  401,  <fcc.  ed.  Fees. 

,  Ibid,  in.  "IT.  *  Dun,  Linn.  Trans,  xvi.603. 

•H.  Mtd.  51.  •  Botanical  Register  (or  August  1, 1539,  pp.  65-6. 
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distinguish  two  varieties — Galbanum  Levanticum  and  Galbanum  Pcrsicwn.  The 
names  indicate  the  localities  whence  they  are  supposed  to  be  derived. 

Extraction. — Geoffroy1  says,  though  I  know  not  on  whose  authority,  that  ml. 
banuni  is  generally  obtained  by  making  an  incision  into  the  stalks  about  three 
fingers'  breadth  above  the  root,  from  which  it  issues  in  drops,  and  in  a  few  houra 
becomes  dry  and  hard  enough  to  gather. 

Description. — The  gum-resin  galbanum  (galbanumscugiimmi-rrsinir  galbanum) 
occurs  in  the  two  forms  of  tears  and  lumps. 

a.  Galbanum  in  the  Tear  (galbanum  in  lachrymn  seu  grants)  is  rare  ;  it  occurs 
in  distinct,  round,  yellow,  or  brownish-yellow,  translucent  tears ;  none  of  which, 
in  my  collection,  exceed  the  size  of  a  pea.  Their  fracture  is  feebly  resiuous  and 
yellow. 

$.  Lump  Galbanum  {galbanum  in  tnassis)  is  the  ordinary  galbanum  of  com- 
merce. It  consists  of  large  irregular  masses  of  a  brownish  or  dark  brownish-yellow 
colour,  and  composed  of  agglutinated  tears  ;  some  few  of  which,  when  broken,  are 
observed  to  be  translucent  and  bluish,  or  pearl-white.  The  mericarp,  pieces  of  the 
stem,  &c.  are  found  intermixed  with  the  tears.  To  separate  these,  galbanum  is 
melted  and  strained  {strained  galbanum',  galbanum  colatum).  The  odour  of 
both  kinds  is  the  same,  viz.  balsamic  and  peculiar.  The  taste  is  hot,  acrid,  and 
bitter.  When  exposed  to  cold,  galbanum  becomes  brittle,  and  may  be  reduced  to 
powder.  In  many  of  its  other  properties,  it  agrees  with  the  other  gum-resins.  It 
is  imported  from  the  Levant  and  from  India  in  cases  and  chests. 

Recently,  another  gum-resin  from  India  has  been  introduced  as  galbanum;  hut  it 
is  said  to  resemble  the  latter  in  colour  only,  and  to  be  unsalable.9 

Composition. — Galbanum  has  been  analyzed  by  Neumann,3  Pellcticr,4  Fidde- 
chow,  and  Meissner.5 


Pelletier's  Analysis. 

Resin 6R.80 

Gum 19.28 

Volatile  oil  and  loss 6.34 

Wood  and  impurities     7.52 

Supermalate  of  lime traces 

Galbanum 100.00 


Meissner's  Analysis. 

Resin 65.8 

Gum 22.6 

Bns<orin 1.8 

Volatile  oil 3.4 

Bitter  matter  with  malic  acid 0.8 

Vegetable  remains 

Water     2.0 

Loss 1.4 

Galbanum 100.0 


1.  Volatile  Oil  of  Galbanum. — Obtained  by  submitting  the  gum-resin,  with  water,  to  dis- 
tillation. It  is  colourless  and  limpid.  Its  sp.  gr.  is  0.912  ;  its  odour  is  like  that  of  galbanum 
and  camphor  ;  its  taste  is  hot,  afterwards  cooling  and  bitterish.  It  is  soluble  in  spirit,  ether,  and 
the  fixed  oils. 

2.  Resin. — Is  the  residue  obtained  by  boiling  the  alcoholic  extract  of  galbanum  in  water. 
It  is  dark  yellowish-brown,  transparent,  brittle,  and  tasteless;  soluble  in  ether  and  alcohol, 
scarcely  so  in  spirit  containing  50  per  cent,  of  water,  or  in  almond  oil.  Very  slightly  soluble  in 
oil  of  turpentine,  even  when  aided  by  heat.  It  dissolves  in  oil  of  vitriol,  forming  a  dark  yel- 
lowish-brown liquid.  According  to  Pelletier,  galbanurn-resin  has  the  remarkable  property  of 
yielding  an  indigo  blue  oil  when  heated  to  248°  F.  or  2GG°  F.  The  composition  of  galbanum- 
resin  is,  according  to  Johnston,  C^H^O7. 

Physiological  Effects. — The  general  effects  of  galbanum  are  those  of  the  fetid 
antispasmodic  gum-resins  already  described.  It  is  usually  ranked  between  assafoctida 
and  ammoniacum,  being  weaker  than  the  former  but  stronger  than  the  latter.  As 
it  yields,  by  distillation,  more  volatile  oil  than  assafcetida  does,  it  has  been  supposed 
that  it  must  exceed  the  latter  in  its  stimulant  influence  over  the  vascular  system ;  but 
as  an  antispasmodic,  it  is  decidedly  inferior  to  assafcetida.  A  specific  stimulant  influ- 
ence over  the  uterus  has  been  ascribed  to  it ;  hence  the  Germans  call  it  Multerharz 
(i.  e.  uterine  renin). 


1  Trait,  de  Mat.  Mkd.  ii.  623.  .         . 

a  Mr.  E.  Solly.  Proceedings  of  the  Committee  of  Commerce  and  Agriculture  of  the  Royal  Asiatic  Socieif, 
p.  144,  Lond.1841.  .     ., 

1  PfafT.  Syst.  de  Mat.  M6d.  iii.  294.  *  Bull,  de  Pharm.  17.97. 

s  Schwartze,  Pharm.  Tabel.  284,  2te  Ausg. 
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Uses.— Galbanum  is  principally  adapted  for  relaxed  and  torpid  habits,  and  is 
objectionable  in  inflammatory  or  febrile  disorders.  It  is  employed  in  the  same  cases 
as  assafcetida,  with  which  it  is  generally  given  in  combination.  It  is  principally 
used  in  chronic  mucous  or  pituitous  catarrh,  in  which  it  oftentimes  proves  serviceable. 
It  has  also  been  employed  in  amenorrhooa  and  chronic  rheumatism.  Externally,  it 
is  applied  as  a  mild  stimulant,  resolvent,  or  suppurant,  in  indolent  swellings. 

Administration. — It  may  be  given  in  substance,  in  the  form  of  pill,  in  doses 
of  from  grs.  x  to  3ss,  or  in  the  form  of  emulsion. 

1.  PILULE  GALBANI  COMPOSITE,  L— (Prepared  Galbanum  3ij ;  Myrrh,  Prepared 
Sagapenum,  each  Jiij;  Prepared  Assafoetida  5j ;  Soft  Soap  5ij  ;  Treacle,  as  much 
as  may  be  necessary.  Beat  all  together  that  a  mass  may  be  formed.) — Dose,  gr. 
x  to  gr.  xx. 

2.  EMPLASTRUM  GALBANI,  L.;  Emplastrum  gummosum,  E.;  Plaster  of  Galhanum. 
—(Galbanum  gviij  ;  Plaster  of  Lead  Ibiij  ;  American  Turpentine  gj  ;  Prepared 
Frankincense,  powdered,  giij.  Add  first  the  Frankincense,  then  the  Plaster  of 
Lead  melted  over  a  slow  fire,  to  the  Galbanum  and  Turpentine  melted  together, 
and  mix  them  all,  L.—"  Litharge  Plaster  £iv;  Ammoniac,  Galbanum,  and  Bees- 
wax, of  each  Jss.  Melt  the  gum-resins  together,  and  strain  them  :  melt  also 
together  the  plaster  and  wax ;  add  the  former  to  the  latter  mixture,  and  mix  the 
whole  thoroughly,"  E.) — This  plaster,  spread  upon  leather,  is  applied  to  indolent 
tumours,  to  promote  their  suppuration,  and  to  disperse  them.  Its  operation  appears 
to  be  that  of  a  mild  stimulant.  It  is  also  applied  to  the  chest  in  chronic  pulmonary 
complaints.  In  weakly,  rickety  children,  with  weakness  of  the  lower  extremities, 
it  is  applied  to  the  lumbar  region. 

[Emplastrum  Galbani  Compositum,  U.  S.,  Compound  Galbanum  Plaster,  is  made 
as  follows:  Take  of  Galbanum  ^viij;  Turpentine  3x;  Burgundy  Pitch  ^iij;  Lead 
Plaster  ibiij.  To  the  galbanum  and  turpentine,  previously  melted  together  and 
strained,  add  first  the  Burgundy  pitch  and  afterwards  the  lead  plaster  melted  over  a 
gentle  fire,  and  mix  the  whole  together.] 

8.  GALBANUM  PRUPARATUM,  L.— This  is  directed  to  be  prepared  in  the  same 
manner  as  is  ordered  for  the  prepared  ammoniacum. 

249.  OPOPONAX  CHIRONIUM,  AVA.-THE  OPOPONAX. 

Pastinaca,  Opoponax,  Linn. 

Sex.  Syst.  Pentandria,  Monogynia. 

(Gummi-resina.) 

History. — Hippocrates,1  employed  opoponax  (rtavdxt j).  Theophrastus2  mentions 
four,  and  Dioscorides3  three  kinds  of  na.v6.xi j.  The  latter  of  these  writers  has  given 
a  good  account  of  opoponax  (ortonava^),  which  he  says  is  procured  from  rto.v6.xei 
ijpaxXfioj/. 

Botany.  Gen.  Char. — Margin  of  the  calyx  obsolete.  Petals  roundish,  entire, 
rolled  inward,  with  a  rather  acute  lobe.  Stylopodium  broad,  thick.  Styles  very 
short.  Fruit  flattened  at  the  back,  with  a  dilated  convex  margin.  Mericarps 
[half-fruits]  with  three  dorsal,  filiform,  very  thin  ridges,  and  no  distinct  lateral  ones. 
rtlte  3  to  each  channel,  6  to  10  to  each  commissure.  Seed  smooth. — Perennial 
'"/'/-.  Root  thick.  Stem  rough.  Leaves  bipinnatisect;  segments  unequally  cor- 
date, crenate,  obtuse.  Umbels  compounded  of  many  rays.  General  and  partial 
ere  few-leaved.     Flowers  yellow.   (De  Cand.) 

Sp.  Char. — The  only  species. — A  plant  six  or  seven  feet  high,  resembling  the 
parsnip. 

Hab.— Sunny  parts  of  the  south  of  France,  Italy,  Sicily,  Croatia,  and  Greece. 

'  Op$ra,  p.4(W,  ed.  Pass.  t  Hist.  Plant,  lib.  ix.  c.  12. 

*  Lib.  ui.  cap.  55-7. 
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Extraction. — According  to  Dioscorides,  whose  account  is  probably  correct,  this 
gum-resin  is  obtained  by  incisions  into  the  root;  a  milky  juice  exudes,  which  hy 
drying,  becomes  yellow,  and  forms  opoponax. 

Description. — Opoponax  (gummi  opoponax)  occurs  in  irregular  yellowish-red 
lumps  (opoponax  in  massis),  or  in  reddish  tears  (opoponax  in  lachrymis).  It  has 
an  acrid  bitter  taste,  and  an  unpleasant  odour,  llubbed  with  water  it  forms  au 
emulsion.     Its  general  properties  as  a  gum-resin  have  been  already  noticed. 

Composition. — Opoponax  has  been  analyzed  by  Pelletier.1  He  found  the  con- 
stituents to  be : — 

Resin 42.0 

Gum 33.4 

Starch     4.2 

Extractive ]  (i 

Wax 0.3 

Malic  acid 2.8 

Lignin 0.8 

Volatile  oil,  traces  of  caoutchouc,  and  loss 5.9 

Opoponax 100.0 

Rksis. — Reddish-yellow;  fusible  at  122°F.  Soluble  in  alkalies,  alcohol,  and  ether.  The 
alkaline  solution  is  reddish;  the  resin  is  precipitated  from  it  by  hydrochloric  acid,  in  the  form 
of  yellow  flocks.  Nitric  acid  acts  freely  on  the  resin.  Its  composition,  according  to  Johnston 
is  C^H^O14. 

Physiological  Effects. — Similar  to  the  other  fetid,  antispasmodic  gum- 
resins.  It  is,  perhaps,  more  allied  to  ammoniacum  than  to  any  other  of  these  sub- 
stances. 

Uses. — Opoponax  is  rarely  employed.  It  is  adapted  to  the  same  cases  as  the 
other  gum-resins  of  this  class. 

[Although  opoponax  no  longer  finds  a  place  in  any  British  Pharmacopoeia,  we 
have  thought  it  desirable  to  retain  the  description  given  by  the  author;  as,  judging 
of  the  future  by  the  past,  it  will  probably  be  restored  to  the  Materia  Medica  in  a 
future  edition  of  the  Pharmacopoeia. — Ed.] 


250.  CONIUM2  MACULATUM,  Lw.-THE  COMMON  OR 
SPOTTED   HEMLOCK. 

Sex.  Syst.  Pentandria,  Digynia. 
Folia,  L.  E.  D. 

History. — This  plant  is  usually  supposed  to  be  the  xwttov  of  the  Greek  writers 
— the  celebrated  Athenian  state  poison,  by  which  Socrates3  and  Phocion4  died — 
and  the  cicuta  of  the  Roman  authors.  Various  reasons  contribute  to  give  the  common 
opinion  on  this  point  a  high  degree  of  probability.  Dioscorides5  described  the  plant  suf- 
ficiently well  to  prove  it  must  have  been  one  of  the  Umbelliferae ;  and  he  tells  us  that 
it  had  a  heavy  odour,  and  a  fruit  like  that  of  anise.  The  latter  simile  applies  to 
our  Conium,  for  a  very  intelligent  druggist  mistook,  in  my  presence,  the  fruit  of 
the  hemlock  for  that  of  anise ;  and  at  the  examination  for  M.  B.  at  the  University 
of  London,  in  1839,  a  considerable  number  of  the  candidates,  to  whom  the  hemlock 
fruit  was  shown,  made  the  same  mistake.  Dioscorides  also  tells  us  that  the  %£»>M9 
of  Crete  and  Megara  was  the  most  powerful,  and  next  to  this  came  that  of  Attica, 
Chio,  and  Cilicia.  Now,  Dr.  Sibthorp6  found  Conium  maculatum  growing  near 
Constantinople,  not  unfrequently  in  the  Peloponnesus,  and  most  abundantly  be- 
tween Athens  and  Megara.  So  that  the  locality  of  our  Conium  agrees,  as  far  as 
has  been  ascertained,  with  that  of  the  ancient  plant.  Moreover,  Conium  maculatum 

1  Bull,  de  Pharm.  iv.  49. 

2  This  word  is  sometimes  incorrectly  accented  co'nium.  But  "  those  words  which,  in  Greek,  are  writ- 
ten with  ei  before  a  vowel,  and  in  Latin  with  e  or  »',  have  the  c  or  i  long;  as  JEneas,  Cassiopea,  Cyinarta, 
Centaurea,"  &c.  (Grant's  Institutes  of  Latin  Grammar,  2d  edit.  p.  343,  1S23.) 

3  Works  of  Plato,  by  T.  Taylor,  vol.  iv. ;   The  Plicedo,  p.  340.  "  Plutarch's  Lives. 

•  Lib.  iv.  cap.  79.  •  Frodr.  Fl.  Gr«c«,  i.  187. 
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is  at  this  present  time  called  by  the  Greeks  xavnov.1  We  may  gather  from  the 
poetical  account  of  the  effects  of  x^vnov  given  by  Nicander,2  that  this  plant  "  brings 
on  obliteration  of  the  mental  faculties,  dimness  of  sight,  giddiness,  staggering, 
stifling,  coldness  of  the  limbs,  and  death  by  asphyxia ;  a  view  of  its  effects,"  says 
l)r.  Christison,3  "  which  differs  little  from  the  modern  notions  of  the  poisonous  ac- 
tion of  the  spotted  hemlock."  It  is  also  remarkable  that  the  ancients  regarded 
xuvhov  as  having  the  power  of  discussing  tumours — a  virtue  which  has  been  as- 
signed to  hemlock  by  writers  of  the  present  day. 

I  am  fully  aware  that  the  characters  of  the  ancient  plant,  as  given  us  by  Diosco- 
rides  and  Pliny,4  are  insufficient  to  distinguish  it  from  some  other  Umbelliferae; 
yet  I  think  the  evidence  of  its  being  our  Conium  maculatum  is  deserving  of  much 
greater  confidence  than  Dr.  Christison  is  disposed  to  give  it.  The  absence  of  all 
notice,  in  the  writings  of  the  ancients,  of  the  purple  spots  on  the  stem,  has  been 
urged  against  the  probability  of  this  opinion.  "Pliny's  term  nigricans,  applied  to 
the  stem,  is  but  a  feeble  approach,"  says  Dr.  Christison,  "  to  the  very  remarkable 
character  of  the  modern  plant,  the  purple-spotted  stem."  But  in  1839,  I  showed 
to  the  pupils  attending  my  lectures  a  stem  of  hemlock,  to  which  the  term  blackish 
might  be  applied  without  greater  impropriety  of  language  than  is  daily  made  use  of 
•when  a  man  is  said  to  have  a  black  eye  ;  for  the  dark  purple  spots  had  coalesced 
so  as  to  cover  most  completely  the  lower  part  of  the  stem.  Admitting,  however, 
that  the  term  is  not  strictly  correct,  I  would  observe,  first,  that  there  is  no  poison- 
ous umbelliferous  plant  to  which  it  applies  so  well  as  to  hemlock;  and,  secondly, 
Dioscorides  and  Pliny  may  be  well  excused  for  using  it,  seeing  that  a  distinguished 
toxicologist  described  the  spots  on  the  stem  as  blackish.5 

It  is  evident  that  our  generic  term  Conium  is  derived  from  the  Greek  word 
sumo?.  Linnaeus  has  been  censured  by  Lamarck  for  using  this  name,  since  the 
Latin  authors  call  our  hemlock  Cicuta,  which  he,  therefore,  contends  ought  to  be 
its  designation  now.  But  it  should  be  remembered  that  Linnaeus  has  only  restored 
its  ancient  name,  for  the  word  Cicuta  is  unknown  to  the  Greek  language.  By 
modern  botanists  the  latter  term  is  applied  to  a  distinct  genus  of  plants  ;  and  when, 
therefore,  we  meet  with  it  in  botanical  works,  we  must  not  confound  it  with  the 
cicuta  of  the  Romans.  Especially  careful  should  the  student  be  not  to  confound 
Conium  maculatum  with  Cicuta  maculata.  It  is  certainly  much  to  be  regretted 
that  such  a  ground  of  confusion  should  exist,  but  I  am  afraid  it  is  now  too  late  to 
obviate  it. 

Botany.  Gen.  Char. — Margin  of  the  calyx  obsolete.  Petals  obcordate,  some- 
what emarginate,  with  a  very  short  inflexed  lobe.  Fruit  compressed  at  the  side, 
ovate.  Mericarps  [half-fruits]  with  5  prominent,  undulated,  crcnulated,  equal 
ridges,  the  lateral  ones  marginal.  Channels  with  many  striae,  but  no  vittae.  Car- 
pophorus  bifid  at  the  apex.  Seed  incised  with  a  deep  narrow  groove,  and  con- 
founded  with  it. — European,  biennial,  poisonous  herbs.  Root  fusiform.  Stem 
round,  branched.  Leaves  decompound.  Both  partial  and  general  involucres,  3-  to 
5-leaved ;  partial  one,  halved.     Flowers  white,  all  fertile.  (De  Cand.) 

Sp.  Char. — Leaflet  of  the  partial  involucre  lanceolate.  Partial  umbel  short.  (De 
Cand.) 

AW  biennial,  tap-shaped,  fusiform,  whitish,  from  G  to  12  inches  long,  somewhat 
resembling  a  young  parsnip.  Stem  from  2  to  6  feet  high,  round,  smooth,  glaucous, 
shining,  hollow,  spotted  with  dark  purple.  Leaves  tripinnate,  with  lanceolate,  pin- 
Datifid  leaflets,  of  a  dark  and  shining  green  colour,  smooth,  very  fetid  when  bruised, 
with  long,  furrowed  foot-stalks,  sheathing  at  their  base.  Umbels  of  many  general  as 
well  as  partial  rays.  General  involucre  of  several  (usually  3  to  7)  leaflets;  partial  in- 

1  BXAjimcji  la^uaiio-ro/.*,  1S;I7.  a  Alexipharmaea,  f.  34-5,  Paris,  lo49. 

Transactions  of  the  Km/a/  Society  of  Edinburgh,  vol,  xiii.       *  Hist.  Aat.  lib.  xxv.  cap.  95,  ed.  Valp. 

'  Bee  Orlil.i,  T  xieol.  Gtn   ii.  299,  1818      [In  a  later  edition  of  his  Toxicology  (1843),  Orfila  describes 

!■"■  lt<  in  of  tiie  plant  as  "  offrant  des  laches  d'une  couleur  pourprc  luncee."     1'oZiCologie,  ii.  422,  1843 

Ed. J 
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volucre  of  3  leaflets  on  one  side.  Margin  of  calyx  obsolete.  Petals  5,  obcordate 
■white,  with  inflexed  points.  Stamina  5,  epigynous,  as  long  as  the  petals.  Ovarium 
ovate,  2-celled,  striated;  styles  2,  filiform,  spreading;  sti;/ma  round.  Fruit  ovate 
compressed  laterally;  mcricarps  [half-fruits]  with  5  primary,  but  no  secondary 
ridges,  which  are  undulato-crenated;  the  channels  have  many  stria),  but  no  vitti. 
Seed  with  a  deep,  hollow  groove  in  front. 

Hab. — Indigenous  ;  hedges  and  waste  ground,  especially  near  towns  and  villages. 
In  other  parts  of  Europe,  the  East  of  Asia,  and  in  the  cultivated  parts  of  North 
America  and  Chili,  into  which  it  has  been  introduced. 

In  distinguishing  Conium  maculatum  from  other  Umbelliferfe,  the  following  characters  should 
be  attended  to:  The  large,  round,  smooth,  spotted  stem;  the  smooth,  dark,  and  shining  green 
colour  of  the  lower  leaves ;  the  general  involucre  of  from  3  to  7  leaflets;  the  pur/ail  involu> 
leaflets;  the  fruit  with  undulated,  crenated,  primary  ridges.  To  these  must  be  added,  that  tlie 
whole  herb,  when  bruised,  has  a  disagreeable  smell  (compared  by  some  to  that  of  mice  by 
others  to  that  of  fresh  cantharides,  or  of  cats'  urine). 

The  indigenous  Umbellilerte  most  likely  to  be  confounded  with  Conium  maculatum  are, 
CEthusa  Cynapium  and  Anthriscus  vulgaris.  (Ethusa  Ctnapiu.m,  or  Fools  Parsley,  is  distil* 
guished  from  hemlock  by  its  smaller  size,  by  the  absenceof  the  strong  disagreeable  smell  which 
distinguishes  the  leaves  of  hemlock,  by  the  want  of  a  general  involucre,  by  the  3  long,  narrow, 
unilateral,  pendulous  leaflets  composing  the  partial  involucre,  by  the  ridges  of  the  fruit  being 
entire  (t.  e.  not  undulate  or  crenate),  and  by  the  presence  of  vitta>.  Anthiusccs  vulraius,  or 
Common  Eeukeil  Parsley,  is  known  from  hemlock  by  the  paler  colour  and  slight  hairiness  of  tbe 
leaves,  by  the  absence  of  spots  on  the  stem,  by  the  swelling  under  each  joint,  by  the  absence  of  a 
general  involucre,  by  the  roughness  of  \hn  fruit,  and  by  the  absence  of  a  strong  unpleasant  odour 
when  the  leaves  are  bruised.  Anthriscus  stlvestris  (Cheerophyllum  sylvestre),  or  Common  Cow- 
Parsley,  is  scarcely  likely  to  be  confounded  with  hemlock.  The  stein,  though  purplish,  is  striated, 
downy  at  the  lower  part,  and  slightly  swollen  below  the  joint;  the  leaves  are  rough-edged; 
there  is  no  general  involucre;  and  the  partial  one  usually  consists  of  5  or  more  leaflets. 

Description. — The  leaves  (folia  conii)  only  are  officinal.  They  should  be 
gathered  from  wild  plants,  just  before  the  time  or  at  the  commencement  of  flower- 
ing. If  intended  for  drying,  the  larger  stalks  should  be  removed,  and  the  foliaceous 
parts  quickly  dried  in  baskets  by  the  gentle  heat  (not  exceeding  120°  P.)  of  a 
proper  stove.  Exclusion  from  solar  light  contributes  greatly  to  the  preservation  of 
the  colour.  If  properly  dried,  the  leaves  should  have  a  fine  green  colour,  and  their 
characteristic  odour;  and  when  rubbed  with  caustic  potash  they  should  evolve  the 
odour  of  conia.  They  should  be  preserved  in  cool,  closed,  perfectly  opake,  and 
dry  vessels.  Tin  canisters  possess  these  properties.  However,  no  reliance  can  be 
placed  on  the  dried  leaves,  however  carefully  prepared,  for  they  sometimes  yield  no 
conia,  though  they  possess  the  proper  hemlock  odour  and  a  fine  green  colour.  If 
the  fresh  leaves  be  subjected  to  pressure,  they  yield  a  greenish  juice  (succus  conii), 
from  which,  on  standing,  a  green  fecula  subsides.  The  fruit,  commonly  termed 
hemlock  seeds  (fructus  seu  semina  conii),  has  very  little  odour,  and  a  slight,  some- 
what bitterish  taste.  It  retains  for  a  much  longer  time  than  the  leaves  its  active 
principle  unchanged  (see  Conia).1 

Composition. — Schrader2  made  a  comparative  analysis  of  wild  and  cultivated 
hemlock,  but  with  no  important  result.  He  also  made  a  comparative  examination 
of  hemlock  and  cabbage  (Brassica  oleracea),  the  only  curious  part  of  which  was, 
that  he  found  a  striking  resemblance  between  them.3  Peschicr4  found  in  hemlock  a 
salt  which  he  called  coniate  of  conia,  being  composed  of  a  peculiar  crjstallizable 
acid  (t-oniic  acid,  or  coneic  acid),  and  a  peculiar  base.  Hemlock  juice  was  analyzed 
by  Bertrand;5  the  leaves  by  Dr.  Golding  Bird;6  the  ashes  by  Brandes.7     An  ana- 

1  [Conia,  like  hydrocyanic  acid,  undergoes  spontaneous  changes,  whereby  it  is  resolved  into  ammonia 
and  a  bitter  extractive  matter,  which  is  possessed  of  no  poisonous  properties.  The  salts  of  conia  on 
solved  in  water  are  thus  rapidly  converted  into  harmless  substances.  This  tendency  to  spontaneous 
change,  which  is  materially  increased  by  a  high  temperature,  may  account  for  the  variable  proportion  n' 
the  active  principle  in  some  of  the  preparations  of  Hemlock,  as  also  for  the  conflicting  accounts  ol  authors 
regarding  their  medicinal  action. — Ed] 

a  Berlin.  Jafirbuch.  1K>5,  S.  152.  a  Schweigger's  .Tourn.far  Chem.  Bd.  v.  S.  19,  WW. 

4  Pfaff,  Si/.u.  d  Mat.  Med.  Bd.  vii.  S.  300;  Berzelius.  Traiti  de  Chim.  vi.  254. 

*  Recueil  de  Mem.  de  Med.  de  Chir.  et  de  1'harm.  Mil.  t.  ix.  p.  300. 

6  Lond.  Med.  Gaz.  xi.  248.  '  Berlin.  Jahrbueh,  1819,  ».  "»• 
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lysis  of  hemlock  (leaves?)  by  the  last-mentioned  chemist  is  quoted  by  Merat  and 
De  Lens.1  Peschier  and  Brandes  first  announced  the  existence,  in  this  plant,  of 
a  peculiar  basic  principle,  which  Giseke,2  in  1*27,  obtained  in  combination  with 
sulphuric  acid.  But  Geiger,3  in  1831,  procured  it,  for  the  first  time,  in  an  isolated 
form,  and  described  some  of  its  properties  and  effects  on  animals.  It  was  afterwards 
examined  hy  Br.  Christison,4  and  by  MM.  Boutran-Charlard  and  0.  Henry.5 


Schroder's  Analyses. 

Hemlock. 

Extractive 2.73 

Sammy  extractive 3.52 

Resin 0.15 

ible  albumen 0.31 

Green  feculu 0.80 

Water,  with  acetic  acid  and  various  salts  .  .  .  92.49 


Total 100.00 


Cabbage. 

.  .      2.34 

.  .      2.89 

.  .      0.05 

.  .       0.29 

.  .      0.03 

.  .    93  80 

.  .  100.00 


Brandes's  Analysis. 
Peculiar  basic  principle  (conicine) . 
Very  odorous  oil. 
Vegetable  albumen. 
Resins. 

Colouring  matter. 
Salts 
[Lignin  and  water.] 


Hemlock. 


1.  Volatile  Oil  of  Hemlock  (Odorous  principle). — Tlie  distilled  water  of  hemlock  possesses, 
in  a  high  degree,  tlie  characteristic  odour  of  hemlock,  but  is  scarcely,  if  at  all,  poisonous.  Hence 
it  is  obvious  that  the  odorous  matter  is  not  the  active  principle.  Farthermore,  it  shows  that  the 
characteristic  odour  of  hemlock,  in  the  different  preparations  of  this  plant,  is  not  to  be  taken  as 
a  necessary  indication  of  their  activity.  Bertrand  isolated  the  odorous  matter,  and  found  it  to 
be  a  volatile  oil  of  an  acrid  taste  and  peculiar  odour. 

4- 

2.  Coma  Co  (Conicine ;  Conein ;  Cicutine). — Exists  in  hemlock  in  combination  with  an  acid 
(roniic  acid,  Peschier);  so  that  it  cannot  be  recognized  by  its  odour,  nor  obtained  by  distillation, 
without  the  assistance  of  an  alkali.  It  exists,  probably,  in  all  parts  of  the  plant,  but  is  more 
copious  in  the  fruit  than  in  the  leaves;  and,  most  remarkably,  it  may  be  preserved  for  a  much 
longer  time  in  the  former  than  in  the  latter.  Geiger  procured  from  0  lbs.  of  fresh,  and  9  lbs. 
of  dried  fruits,  about  one  ounce  of  conia ;  whereas  from  100  lbs.  of  the  fresh  herb  he  obtained 
only  a  drachm  of  this  alkaloid.  He  could  get  traces  only  of  it  in  fresh  dried  leaves,  while  he 
extracted  a  drachm  of  it  from  nine  ounces  of  the  fruit  which  had  been  preserved  (not  very  care- 
fully) for  sixteen  years.  This  by  no  means  agrees  with  my  own  observations  and  experiments; 
for  I  have  found  that  fruit  which  had  been  kept  for  three  years  yielded  only  a  very  minute  por- 
tion of  conia;  though i  from  the  same  sample,  when  fresh  gathered,  I  had  obtained  a  considerable 
quantity.  From  40  lbs.  of  the  ripe,  but  green,  seeds  (mericarps),  Dr.  Christison  obtained  two 
ounces  and  a  half  of  hydrated  conia.  Conia,  free  from  all  impurity  but  water,  may  be  obtained 
by  distilling  the  alcoholic  soft  or  syrupy  extract  of  the  seeds  (mericarps)  with  its  own  weight 
of  water  and  a  little  caustic  potash.  The  conia  passes  over  readily,  and  floats  on  the  surface  of 
the  water  (which  contains  conia  in  solution).  When  pure,  conia  is  an  oily-looking,  transparent 
liquid,  lighter  than  water;  sp.  gr.  0.89.  Its  odour  is  strong,  penetrating,  and  stupefying,  some- 
what like  that  of  hemlock,  or  more  analogous  to  a  combination  of  the  odours  of  tobacco  and  mice. 
Its  vapour  excites  a  flow  of  tears.  Its  taste  is  acrid  ;  it  is  sparingly  soluble  in  water,  but  is  en- 
tirely soluble  in  alcohol  and  ether.  It  reddens  turmeric,  and  neutralizes  the  dilute  acids,  forming 
salts.     While  saturating,  the   liquors  have  a  bluish-green  tint,  which  subsequently  passes  to  a 

lirown.  It  combines  with  about  a  fourth  of  its  weight  of  water  to  form  a  hydrate  of 
conia,  in  which  state  it  has  a  strong  alkaline  reaction.  When  placed  in  a  vacuum,  in  the  pre- 
sence of  bodies  very  attractive  of  water,  it  in  part  volatilizes,  and  leaves  a  reddish,  very  acrid, 
pitchy  residue,  which  appears  to  be  anhydrous  [partially  decomposed?]  conia.  The  vapour  of 
conia  is  inflammable.  By  exposure  to  the  air,  liquid  conia  acquires  a  dark  colour,  and  is  re- 
solved into  a  brown  resin  and  ammonia.  Its  boiling  point  is  370°  F.  (336° ?),  but  it  readily 
distils  with  water  at  212°  F.  [It  is  partially  decomposed  when  heated  in  contact  with  air, 
ammonia  being  produced.  It  is  also  decomposed  by  the  strong  mineral  acids  as  well  as  by 
chlorine,  yielding  coloured  compounds. — Ed.] 

Conia  is  characterized  by  it>  liquidity  at  ordinary  temperatures,  its  volatility,  its  peculiar 
Oooor, its  reddening  turmeric  paper, its  vapour  forming  white  fumes  (hydrochlorate  of  conia)  with 
the  vapour  of  hydrochloric  acid,  its  solution  in  water  forming,  with  infusion  of  nutgalls,  a  white 

tie  (t  annate  of  conia),  its  sulphate  and  other  salts  being  deliquescent  and  soluble  in 
alcohol,  its  not  being  reddened  by  either  nitric  or  iodic  acids,  and  lastly,  by  its  alcoholic  solu- 
tion not  being  precipitated  by  the  alcoholic  solution  of  carbazotic  acid.  Several  of  the  salts  of 
coma  are  erystallizable.  When  solutions  of  them  are  evaporated,  they  lose  a  part  of  their  base, 
the  odour  of  which  becomes  sensible.  The  nitrate  of  conia,  when  decomposed  by  heat,  yields 
brown  pyrogenous  products.     The  solution  of  hydrochlorate,  when  evaporated  in  air,  becomes 


1  Dirt,  de  Mat.  M  it.  ii.  391. 

3  Mag./Ur  Pkartn.  xxxv.  75  and  259. 

4  Trans.  H  y   Sot.  Edinb.  vol.  xiii.  ;  and  Lnd.  Med.  Gaz.  xviii.  123 
•  Jvtirn.  de  Chim  M  d.  t.  ii.  2nde  ser.  p.  530. 


Q  Joum.  de  rharm.  xiii.  366. 
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first  purple,  then  deep  blue.     Potash  added  to  a  salt  of  conia  sets  the  base  free,  which  is  thm 
recognized  by  its  odour. 

Liebig  analyzed  conia.     Its  constituents  are : — 

Atoms.  Eq.Wt.  Per  rtnt.  Liebig. 

Carbon 12    72    86.67 

Hydrogen 14     14     12.06     l" 

Nitrogen 1     14     12.96     | 

Oxygen 1     8 7.41     

Conia 1     108 100.00 100.000 

But,  according  to  Artigosa,  its  formula  is  C16H16N. 

The  effects  of  conia  have  been  tried  on  mammals  (die  dog,  cat,  rabbit,  and  mouse),  birds 
(pigeon,  kite,  and  sparrow),  reptiles  (slow-worm),  amphibials  (the  frog),  annelidea  (earth' 
■worm),  and  insects  (fly  and  flea).  One  drop  placed  in  the  eye  of  a  rabbit  killed  it  in  nine 
minutes;  three  drops  employed  in  the  same  way  killed  a  strong  cat  in  a  minute  and  a  half- 
five  drops  poured  into  the  throat  of  a  small  dog  began  to  act  in  thirty  seconds,  and  in  as  many 
more  motion  and  respiration  had  entirely  ceased.     [It  does  not  dilate  the  pupil. — Ed.] 

The  following  are  the  symptoms  produced,  as  detailed  by  Dr.  Christison :  "  It  is,  in  the  first 
place,  a  local  irritant.    It  has  an  acrid  taste ;   when  dropped  into  the  eye,  or  on  the  peritoneum, 
it  causes  redness  or  vascularity ;  and  to  whatever  texture  or  part  it  is  applied,  expressions  of 
pain  are  immediately  excited.     But  these  local  effects  are  soon  overwhelmed  by  the  hid 
remote  action  which  speedily  follows.     This  consists  essentially  of  swiftly-spreading 
the  muscles,  affecting  first  those  of  voluntary  motion,  then  the  respiratory  muscles  of  111 
and   abdomen,  lastly,  the   diaphragm,  and   thus   ending  in  death   by  asphyxia."     Convulsive 
tremors,  and  twitches  of  the  limbs,  sometimes,  though  not  invariably,  are  observed.     I 
ternal  senses  do   not  appear  to  be  affected  until  respiration  is  impaired,     If  a  rabbit  bi 
up  by  bis  ears  when  under  the  influence  of  the  poison,  he  makes  the  same  kind  of  struggles  to 
be  released  that   he  does  when  in  health.     So  also,  if  we  place  him   in  an  uneasy  posture,  he 
makes  attempts  to  alter  his  position,  proving  that  his  senses  are  unimpaired.     After  death,  the 
muscles  are  susceptible  of  the  galvanic  influence.     MM.  Boutran-Charlard  and  O.  Henry  state, 
that  most  of  the  animals  to  whom   they  gave  conia  became  "a  prey  to  the  most  dreadful  con- 
vulsions.    The  plaintive  cries,  the  contortions,  and  the  rigidity  of  the  limbs,  which  have  always 
preceded  death,  leave  no  doubt  as  to  the  cruel   pains  which  this  kind  of  poisoning  brings  on." 
This    account  agrees   neither  with   my   own  observations,  nor  with  those  published   by  Dr. 
Christison. 

Does  conia  become  absorbed?  In  favour  of  the  affirmative  view  of  this  question  maybe 
mentioned  the  fact,  that  this  alkali  acts  on  all  the  textures  admitting  of  absorption;  and  that 
the  quickness  with  which  the  effects  occur  are  in  proportion  to  the  absorbing  power  of  the 
part.  But  the  rapidity  of  its  action,  when  introduced  into  the  veins,  is  a  barrier  to  the  si 
tion  of  its  acting  on  the  nervous  centres  by  local  contact;  for  Dr.  Christison  states,  that  two 
drops,  neutralized  by  dilute  muriatic  acid,  and  injected  into  the  femoral  vein  of  a  young  dog, 
killed  the  animal  in  two  or  three  seconds  at  farthest. 

The  primary  seat  of  the  action  of  conia  is  probably  the  spinal  cord.  In  this,  conia  and 
strychnia  agree;  but  in  the  nature  of  the  effect  they  seem,  as  Dr.  Christison  has  observed,  to  be 
the  counterparts  of  each  other.  Conia  exhausts  the  nervous  energy  of  the  cord,  and  causes 
muscular  paralysis;  strychnia  irritates  it,  and  produces  permanent  spasm  of  the  respiratory 
muscles.  It  is  evident,  therefore,  that,  like  strychnia  and  nux-vomica,  its  operation  is  on  the 
seat  of  the  reflex  functions,  which,  according  to  Mr.  Grainger,1  is  the  gray  matter  of  the  spinal 
cord. 

These  effects  of  conia  suggest  its  employment  in  convulsive  or  spasmodic  diseases ;  as  tetanus, 
poisoning  by  strychnia,  brucia,  or  nux-vomica,  hydrophobia,  &c.     I  have  tried  it  on  two  rabbits 
under  the  influence  of  strychnia,  and  found  that  it  stopped  the  convulsions,  but  hastened  rather 
than  prevented  death.     In  September,  1838,  it  was  tried  in  a  case  of  hydrophobia  at  the  Lon- 
don Hospital.     The  following  is  a  brief  report  of  the  case:   "  In  the  case  of  hydrophobia,  in  a 
middle-aged  man,  after  the  disease  was  fully  formed,  two  minims  of  conia,  dissolved  in  thirty 
drops  of  acetic  acid,  were  applied  endermically  to  the  prascordium  (the  cuticle  being  pi 
removed  by  a  blister).     The  effects  were  instantaneous.     The  pulse   fell  from  G4  to  40,  and 
became  more  regular.     The  vomiting  and  convulsions  ceased;    the   respiration  became  lew 
difficult,  and  the  symptoms  of  the  disease  appeared  to  be  altogether  mitigated.     The  man  ex 
pressed  himself  as  feeling  much  better,  and  entertaining  hopes  of  an  ultimate  recovery.  11 
effects  were,  however,  but  transitory, and  in  about  seven  minutes  the  symptoms  began  to  reappear 
and  shortly  assumed   their  previous   urgency.     Three  minims  of  conia  were  injected  into  ti 
rectum  about  a  quarter  of  an  hour  after  the  endermic  application  of  it,  but  it  produced  no  erf 
in  allaying  the  symptoms  of  the  disease.    The  remedy  was  not  repeated,  and  the  man  beca 

1  Observations  on  the  Struct,  and  Funct.  of  the  Spinal  Cord. 
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rapidly  worse,  and  died  in  a  few  hours."     The  properties  of  conicine  have  been  recently  ex- 
amined by  Orfila.' 

3.  Emptrecmatic  Oil  of  Hemlock.  (Pyro-conia  ?). — This  oil,  obtained  by  the  destructive 
distillation  of  hemlock,  resembles,  according  to  Dr.  Morries,2  that  procured  from  foxglove. 

Characteristics  for  Medico-legal  Purposes. — Hemlock  can  only  be  pro- 
perly recognized  by  its  botanical  characters,  already  described  ;  yet  its  remarkable 
odour  may  sometimes  be  of  considerable  assistance  in  recognizing  tbe  plant  or  its 
preparations ;  nor  is  the  fact  to  be  lost  sight  of,  that  a  solution  of  potash  rubbed 
with  the  leaves  or  fruit  develops  a  strong  smell  of  conia.  In  some  cases  it  might 
be  possible  to  obtain  conia  by  distilling  the  alcoholic  extract  of  the  suspected  sub- 
stance with  water  and  caustic  potash. 

Physiological  Effects,  o.  On  Vegetables. — Marcet  placed  a  haricot  plant 
(Pfiaseolus  vulgaris)  in  a  solution  of  five  grains  of  the  extract  of  hemlock.  In  a 
few  minutes  the  two  lower  leaves  curled  at  their  extremities ;  the  next  day  they  were 
yellow,  and  subsequently  died.3  Schubler  and  Zeller4  also  confirm  its  poisonous 
operation. 

0.  On  Animals  generally. — The  effects  of  hemlock  on  animals  have  been  tried 
by  Harder,5  Wepfer,6  Orfila,7  and  Schubarth.8  The  animals  experimented  on  were 
the  dog,  wolf,  rabbit,  and  guinea-pig.  The  action  of  hemlock  on  the  solipedes  and 
ruminants  is  very  much  less  energetic  than  on  the  carnivora.  Moiroud9  has  given 
three  pounds  and  a  half  of  the  plant  to  a  young  horse,  without  inconvenience  ;  but 
in  another  instance  the  decoction  of  four  ounces  proved  fatal.  It  caused  dejection, 
stupor,  dilatation  of  the  pupils,  trembling,  salivation,  nausea,  spasmodic  contraction 
of  tbe  muscles  of  the  extremities,  rolling  of  the  eye,  grinding  of  the  teeth,  and 
copious  cold  sweats.  From  the  observations  of  Orfila,  hemlock  is  a  local  irritant 
(though  this  action  was  not  constantly  observed),  and  produces  giddiness,  convul- 
sions, loss  of  sensibility,  palsy,  and  coma.  This  account,  as  Dr.  Christison  observes, 
does  not  agree  with  the  symptoms  induced  by  conia,  which  does  not  seem  to  affect 
the  senses  so  long  as  the  respiration  goes  on.  "  But  it  is  possible,"  he  adds,  "  that 
the  difference  is  more  apparent  than  real,  and  that  hemlock  has  been  supposed  to 
extinguish  sensation,  merely  because  by  inducing  paralysis  it  takes  away  the  power 
of  expression  j  at  least,  in  some  experiments  I  have  made,  sensation  did  not  appear 
to  be  affected ;  and  the  whole  phenomena  were  identical  with  those  produced  by 
conia.  In  these  experiments,  I  used  very  strong  extracts,  prepared  by  absolute 
alcohol  from  the  fresh  leaves  or  full-grown  seeds ',  and  each  of  them  occasioned, 
in  doses  of  thirty  grains  or  thereabouts,  paralysis  of  the  voluntary  muscles,  with 
occasional  slight  convulsions,  then  paralysis  of  the  respiratory  muscles  of  the  chest 
and  abdomen,  and  finally  cessation  of  the  action  of  the  diaphragm.  Sensation  ap- 
peared to  continue  so  long  as  it  was  practicable  to  make  an  observation  on  the  sub- 
ject ;  and  the  heart  contracted  vigorously  for  a  long  time  after  death."  But  from 
the  united  observations  of  the  effects  of  hemlock  on  animals  and  man,  I  cannot  help 
suspecting,  either  that  this  plant  contains  a  second  active  principle,  whose  operation 
is  somewhat  distinct  from  conia,  or  that  the  influence  of  this  alkaloid  is  greatly 
modified  in  the  plant  by  combination  with  other  matters. 

y.  On  Man. — In  small  or  medicinal  doses,  hemlock  has  been  frequently  ad- 
ministered for  a  considerable  period,  with  obvious  relief,  in  certain  diseases  (tu- 
mours of  various  kinds,  for  example),  without  any  other  evident  effect ;  hence  the 
Itatement  of  some  authors,  that  hemlock  acts  insensibly  on  the  system.  "  It  sel- 
dom purges,"  says  Storck,10  and  very  rarely  vomits.  Sometimes  it  increases  per- 
s-piration,  and  often  it  occasions  a  copious  discharge  of  viscid  urine.  In  many 
patients,  nevertheless,  it  does  not  sensibly  augment  any  of  the  secretions."  Long- 
oontinued  use,  especially  if  the  doses  be  increased,  will  sometimes  occasion  disorder 

'is  p:iper  in  Annalis  il'IIvgifene,  1851,  ii.  p.  147.  9   Ed.  Med.  and  Surg.  Journal,  xxxix.  377. 

^  Ann  Chim.  el  i'ht/s.  xx'ix.  210.  '  S  -hwe  gger's  Journ  f.  d.  Chem.  Btt.  i.  S.  54. 

Sepu!ehr.  1.  iv.  sect.  x.  obs.  iv.  p.  488.  «  Hist.  Cic»t.  aquat.  p.  201.  1733. 

t  Tositol   i,  n.  ii.  «  Wibmer.  Wir ■.'.-.  d.  Arzneim.  u.  Gi/te,  ii.  169. 

Mann.  Vtt.  359.  «  Essay  on  Hemlock,  Eng.  Ir.  2d  edit.  17li2. 
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of  the  digestive  organs  or  of  the  nervous  system,  dryness  of  the  throat,  thirst,  and 
occasionally,  it  is  said,  an  eruption  on  the  skin.  Choquet1  mentions  the  case  of  i 
man  who  gradually  increased  the  dose  of  the  extract  to  half  a  drachm ;  it  produced 
slight  delirium  and  syncope,  which  obliged  him  to  suspend  its  use.  The  ancients 
were  of  opinion  that  hemlock  exercised  a  specific  influence  over  the  breasts  and  tes- 
ticles. "  It  extinguishes  the  milk,"  says  Dioscorides,  "  and  prevents  the  develop- 
ment  of  the  mammae  of  virgins;  moreover,  in  boys,  it  causes  wasting  of  the  testicles." 
Pliny  gives  a  similar  account  of  it,  and  adds,  "  it  reduces  all  tumours."  The  same 
notions  of  its  effects  seem  to  have  been  entertained  by  the  Arabians ;  for  Avicenna 
praises  it  as  a  remedy  for  tumours  of  the  breasts  and  testicles.  More  recently) 
somewhat  similar  effects  on  the  breasts  have  been  ascribed  to  it.  In  two  cases  it  is 
said  to  have  caused  atrophy  of  the  mammae. 

In  large  or  poisonous  doses,  the  symptoms  are  those  indicating  disorder  of  the 
cerebro-spinal  functions.  In  some  of  the  best  recorded  cases  the  leading  symptom 
was  coma;  the  effects  being  altogether  analogous  to  those  of  opium.  In  other  in- 
stances, convulsions,  or  violent  delirium,  or  both,  were  the  prominent  syin; 
As  an  illustration  of  the  comatose  condition  sometimes  brought  on  by  this  poison, 
I  shall  quote  a  case  recorded  by  M.  Haaf,  a  French  army  surgeon,  and  which  oc- 
curred to  him  while  in  garrison  at  Torrequemada,  in  Spain,  in  March,  lSll8  A 
soldier  having  eaten  of  some  broth  into  which  hemlock  had  been  put,  went  to  sleep 
immediately  after  his  supper.  In  an  hour  and  a  half  he  was  found  groaning  and 
breathing  with  difficulty  ;  in  consequence  of  which  M.  Haaf  was  sent  for.  He  found 
his  patient  in  a  profound  sleep,  without  sense,  respiring  with  difficulty,  and  lying 
on  the  ground.  His  pulse  was  30,  small,  and  hard ;  the  extremities  cold  ;  the  face 
bluish,  and  distended  with  blood,  like  that  of  a  person  strangled.  Twelve  grains 
of  emetic  tartar  were  given,  and  occasioned  some  fruitless  attempts  to  vomit.  He 
became  gradually  worse,  had  violent  palpitations  of  the  heart,  and  died  in  thrco 
hours  after  his  fatal  supper.  Several  other  cases  in  which  coma  was  the  leading 
symptom  might  be  quoted,  but  the  one  just  related  is  the  best. 

We  have  no  well-detailed  cases  in  which  delirium  was  the  leading  symptom. 
The  following  must  suffice,  by  way  of  illustration  ;  it  is  from  Kircher  :4  Two  priests 
ate  hemlock  root  by  mistake;  they  became  raving  mad,  and  mistaking  themselves 
for  geese,  plunged  into  the  water.  For  three  years  they  suffered  with  partial  palsy 
and  violent  pain.  Orfila  also  mentions  a  vine-dresser  and  his  wife,  who  became 
mad  and  furious  from  hemlock. 

General  paralysis  has  also  been  observed  in  this  form  of  poisoning.  A  case  in 
which  this  was  a  most  prominent  symptom  is  mentioned  by  Alderson.5  An  over- 
dose of  Conium  maculatum  "  produced  general  paralysis;  the  under  jaw  fell,  the 
saliva  ran  from  the  patient's  mouth,  the  urine  dropped  from  the  bladder,  and  the 
contents  of  the  rectum  were  discharged  ;  in  short,  every  voluntary  muscle  lost  its 
energy,  and  the  patient  continued  for  nearly  an  hour  in  this  most  deplorable  state, 
unable  to  move  or  to  command  the  slightest  exertion,  though  all  the  time  perfectly 
sensible."     He  recovered  by  the  use  of  stimulants. 

As  illustrations  of  the  convulsions  caused  by  hemlock,  I  may  refer  to  the  cases 
mentioned  by  Limprecht  and  Ehrhard.6  The  first  states  that  an  old  woman  suf- 
fered for  three  months  with  abdominal  pain  and  convulsive  movements  of  the  limbs, 
in  consequence  of  eating  hemlock  root.  Ehrhard  mentions  trismus  as  one  of  the 
symptoms  in  another  case.  Dr.  Watson7  has  related  two  cases  in  which  giddiness, 
coma,  and  convulsions  occurred.  These  statements,  as  well  as  others  of  a  like 
tendency  which  might  be  quoted,  do  not  agree  with  the  (as  yet  ascertained)  effects 
of  conia.  . 

The  post-mortem  appearances  throw  but  little  light  on  the  modus  operandt  of 

•  Orfila,  Toxicol.  Gin.  ii.  (not  mentioned  in  later  editions.— Ed.)  •  Lond.  Med.  Bag.  nil.  |W. 

•  Orfila,  Toxicol.  Gin.  ii.  p.  426,  ed.  1843.  '  Wibmer,  Wirk.tcc.  U.  W* 
«  An  Essay  on  the  Rhus  Toxicodendron,  p.  vi.  Hull,  1811.                             '  Wibwer,  op.  cit. 

'  Phil.  Trans,  vol.  xtiii.  No.  473,  p.  18. 
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hemlock.  Venous  congestion,  especially  of  the  cerebral  vessels,  a  fluid  condition 
of  the  blood,  and,  in  the  lower  animals,  redness  of  the  alimentary  canal,  are  the 
occasional  appearances. 

^  — In  the  present  state  of  uncertainty  with  respect  to  the  real  physiological 
operation  of  hemlock,  it  is  obviously  impossible  to  lay  down  indications  or  contra- 
indications for  its  use,  which  can  be  much  relied  on.  Acute  inflammation,  fever 
apoplexy,  or  tendency  to  it,  and  paralysis,  are  among  the  circumstances' which 
oppose  the  employment  of  hemlock. 

The  uses  of  hemlock  may  be  reduced  to  two  heads :  those  which  depend  on  its 
influence  over  the  organic  functions ;  and,  secondly,  those  which  have  reference  to 
its  influence  over  the  cerebro-spinal  system.  The  resolvent  or  discutient  and  altera- 
tive uses  come  under  the  first  head ;  the  antispasmodic  and  anodyne  under  the 
second. 

1.  As  a  resolvent  or  discutient  and  alterative. — Under  the  continued  use  of  small 
and  repeated  doses  of  hemlock,  glandular  and  visceral  enlargements  have  frequently 
subsided;  hence  has  arisen  the  opinion,  entertained  in  all  ages,  of  the  resolvent  and 
discutient  powers  of  this  remedy,  and  of  the  stimulus  which  it  communicates  to  the 
absorbing  vessels.  The  mammae  and  the  skin  are  the  parts  in  which  these  powers 
have  been  supposed  to  be  more  especially  manifested ;  and  the  asserted  effects 
(wasting  of  the  breast,  profuse  sweating,  and  eruptions)  of  hemlock  on  these  parts 
in  healthy  individuals,  lend  support  to  this  opinion.  But  the  influence  of  hemlock 
over  the  organic  functions  does  not  appear  to  be  limited  to  this  resolvent  operation 
In  foul  ulcers,  the  quality  of  the  discharge  has  been  greatly  improved,  while  pain 
has  been  alleviated,  and  the  tendency  of  the  sores  to  spread  has  apparently  been 
greatly  diminished.  If,  then,  these  effects  be  really  referable  to  hemlock  (and  they 
have  been  asserted  by  so  many  writers,  in  all  ages,  that  we  can  scarcely  refuse  to 
admit  them),  they  prove  that  this  plant  exercises  a  most  profound  influence  over 
nutrition  and  the  other  organic  functions,  and  which  we  have  no  better  term  to 
indicate  than  that  of  alterative.  But  so  frequently  has  this  influence  failed  to 
manifest  itself,  especially  in  those  cases  where  it  was  most  desired,  that  a  very 
proper  doubt  has  prevailed  among  practitioners  of  the  present  day,  whether  it  really 
exists,  and  whether  those  phenomena  which  have  been  supposed  to  indicate  it  are 
not  really  referable  to  other  influences  and  circumstances.  That  hemlock  has  some 
influence  of  the  kind  referred  to,  I  do  not  doubt;  but  it  has  been  greatly  exagge- 
rated, and  thereby  much  unmerited  discredit  has  been  brought  on  the  remedy  •  for 
practitioners,  finding  that  it  would  not  do  all  that  had  been  ascribed  to  it,  have 
frequently  dismissed  it  as  altogether  useless.  Whether  the  failures  ought,  in  part 
at  least,  to  be  ascribed  to  imperfect  modes  of  preparing  and  administering  this  plant 
we  are,  as  yet,  unable  positively  to  affirm.  One  fact,  however,  is  certain,  that  many 
of  the  preparations  of  hemlock  in  ordinary  cases  are  inert,  or  nearly  so;  and  others 
probably,  have  had  their  properties  greatly  changed  in  the  process  of  their  prepara- 
tion. The  remark  made  by  Dr.  Christison,  with  respect  to  the  physiological  effects 
01  tins  plant,  applies  well  to  the  point  under  discussion.  "If,"  says  this  writer, 
'physicians  or  physiologists  would  acquire  definite  information  as  to  the  physiolo- 
gical effects  of  hemlock,  in  small  or  medicinal  doses,  they  must  begin  the  inquiry 
anew.  Little  importance  can  be  attached  to  anything  already  done  in  this  field,  as 
I  have  no  doubt  whatever  that  by  far  the  greater  proportion  of  the  preparations  of 
Hemlock  hitherto  employed  have  been  of  very  little  energy,  and,  in  the  doses 
commonly  used,  are  absolutely  inert." 

The  diseases  to  which  the  preceding  remarks  especially  apply,  are,  eidargements 
and  induration*  of  the  absorbing  and  secreting  glands  and  of  the  viscera,  scrofula, 
minate  chronic  skin  diseases,  and  foul  ulcers.  I  am  not  prepared  to  offer  any 
opinion,  as  to  whether  the  diseases  to  which  the  terms  scirrhus  and  cancer  are 
Knotty  applicable,  have  ever  been  cured  by  hemlock.  One  fact  is  undoubted,  that 
diseases,  supposed  to  have  been  scirrhous  and  cancerous,  have  been  greatly  alle- 
viated, and  in  some  cases,  apparently  cured  by  this  remedy.     This  fact  does  not 
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rest  on  the  sole  testimony  of  Storck,1  but  on  that  of  a  multitude  of  practitioners. a 
Bayle  has  collected,  from  various  writers,  forty-six  casesof  cancerous  diseaa 
to  have  been  cured,  and  twenty-eight  ameliorated,  by  hemlock.  In  scrofula,  in 
which  disease  Fothergill,3  and  many  others,4  have  praised  it,  it  seems  to  be  occa- 
sionally useful  as  a  palliative  in  irritable  constitutions.  It  allays  the  pain,  and 
assists  in  reducing  the  volume  of  enlarged  lymphatic  glands,  and  in  scrofulous 
ulcerations  improves  the  quality  of  the  discharge,  and  disposes  the  sores  to  heal. 
Even  enlargements  of  the  liver,  spleen,  and  pancreas,  have  been,  at  times,  apparently 
benefited  by  hemlock.  In  mammary  tumours  undprof use  secretion  of  milk  (galac- 
torrhoea),  a  trial  of  it  should  never  be  omitted.  In  bronchocele  it,  has  been  found 
efficacious  by  Dr.  Gibson,  Professor  of  Surgery  in  the  University  of  Pennsylvania.'' 
In  syphilis  it  is  useful,  by  alleviating  nocturnal  pains,  and  in  diminishing  the 
tendency  to  spread  of  irritable  sores.8  In  chronic  skin  diseases  (lepra,  herpes,  &c.) 
it  is  now  but  rarely  employed. 

2.  As  a  cerebrospinal  agent  (antispasmodic  and  anodyne). — The  power  pos- 
sessed by  conia  of  paralyzing  the  motor  nerves,  suggests  the  employment  of  hem- 
lock as  an  antispasmodic.  Hitherto,  however,  trials  of  it  have  been  made  in  a  few 
spasmodic  diseases  only,  and  those  have  not  proved  favourable  to  its  reputation. 
In  some  spasmodic  affections  of  the  respiratory  organs  it  has  gained  a  temporary 
celebrity  only.  In  hooping-cough,  Dr.  Butter7  spoke  favourably  of  it,  as  having  the 
advantage  over  opium  of  not  being  liable  to  check  expectoration.  But  though  the 
violent  and  periodic  fits  of  coughing  are  obviously  of  a  spasmodic  nature,  and, 
therefore,  apparently  adapted  for  the  use  of  hemlock,  experience  has  fully  proved 
that  the  disease  is  one  which  will  run  through  a  certain  course.  At  the  best, 
therefore,  hemlock  can  prove  a  palliative  only.  In  other  forms  of  spasmodic 
as  well  as  in  spasmodic  asthma,  hemlock  deserves  farther  trial.  In  tetanus,  conia 
or  hemlock  held  out  some  hopes  of  doing  good.  Mr.  Curling  has  kindly  furnished 
me  with  the  notes  of  a  case  which  occurred  in  the  London  Hospital.  A  tincture 
of  hemlock  seeds  was  exhibited  on  the  eighth  day  of  the  disease,  at  first  in  doses 
of  m^xx  every  hour,  which  were  increased  in  the  course  of  the  three  following 
days  to  fjij  every  quarter  of  an  hour,  until  the  patient  (a  man  aged  46)  had 
taken,  in  all,  two  pints  !  but  without  any  decided  effect  on  the  spasms  or  brain. 
Morphia  and  laudanum  were  afterwards  used,  but  the  man  died.  A  small  quantity 
of  conia,  obtained  from  three  ounces  of  the  same  tincture  used  in  this  case,  killed  a 
cat  in  less  than  four  minutes.  In  a  case  of  chorea,  treated  by  Mr.  Curling,  no 
relief  was  obtained  by  the  use  of  the  above-mentioned  tincture,  given  to  the  extent 
of  three  ounces  in  twelve  hours.  The  patient  (a  young  man)  ultimately  died, 
exhausted  from  the  long-continued  and  violent  convulsions  of  nearly  all  the  volun- 
tary muscles. 

Hemlock  has  been  frequently  employed  as  an  anodyne,  and  often  with  apparent 
relief.  As,  however,  conia  does  not  appear  to  have  the  same  paralyzing  influence 
over  the  sensitive,  that  it  has  over  the  motor  nerves,  some  doubt  has  been  raised  on 
the  real  anodyne  influence  of  hemlock.  However,  in  tender  glandular  enlargi  nu  ntt, 
in  painful  ulcers,  inscirrhus  and  cancer,  in  rheumatism,  and  in  neuralgia,  hemlock, 
has,  at  times,  evidently  mitigated  pain  ;  and  its  power  of  allaying  troublesome  rowjh, 
is,  in  some  instances,  referable  to  its  diminishing  the  preternatural  sensibility  of  the 
bronchial  membrane. 

Anaphrodisiac  properties  have  been  ascribed  to  hemlock,  and  hence  this  remedy 
has  been  used  in  nymphomania  and  satyriasis. 

Administration. — Hemlock  is  used  in  the  form  of  powder,  tincture,  extract^ 
ointment,  and  poultice. 

Antidotes. — No  chemical  antidote  is  known  for  hemlock,  though  it  is  not  lm- 

1  Essay  on  the  Med.  Nat.  of  Hemlock  [English  transl.],  2d  edit.  1762.  ...   .m 
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4  See  Bayle,  op.  tit.  '  United  States  Dispensatory. 
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probable  that  an  infusion  of  galls  might  be  serviceable,  as  mentioned  for  conia.  The 
gnt  object,  therefore,  is  to  evacuate  the  poison  from  the  stomach;  this  is  to  be  effected 
by  the  same  means  as  directed  for  poisoning  by  opium.  If  the  poison  be  suspected 
to  have  passed  into  the  bowels,  a  purgative  is  to  be  administered,  unless  diarrhoea 
have  come  on.  The  subsequent  treatment  will  depend  on  the  symptoms;  blood- 
letting is  frequently  required,  to  relieve  the  congested  state  of  the  cerebral  vessels. 
Opium  is  generally  prejudicial.  Artificial  respiration  should  not  be  omitted  in  ex- 
treme cases.  As  strychnia  and  nux-vomica  appear  to  produce  a  condition  of  the 
spinal  cord  opposite  to  that  of  conia,  it  is  a  question  whether  either  of  these  agents 
might  not  be  serviceable  in  the  treatment  of  a  case  of  poisoning  by  hemlock. 

1.  PI'LVIS  COMI;  Powder  of  Hemlock. — The  powder,  when  properly  prepared 
from  the  leaves,  has  the  peculiar  odour  of  the  plant,  and  a  fine  green  colour; 
but  neither  the  odour  nor  the  colour  are  absolutely  indicative  of  activity.  The  test 
of  the  presence  of  conia  is  caustic  potash,  and,  as  the  Edinburyh  College  properly 
observes,  "  the  powder,  triturated  with  aqua  potassae,  exhales  a  powerful  odour  of 
conia."  But  the  odour  of  the  volatile  oil  of  the  plant  being  very  analogous  to  that 
of  conia,  creates  some  difficulty  with  inexperienced  persons.  The  vapour  of  conia, 
evolved  from  powdered  hemlock  by  potash,  fumes  with  hydrochloric  acid ;  but  the 
same  occurs  with  ammonia,  set  free  by  the  same  agent.  As  the  powder,  however 
well  prepared,  quickly  spoils  by  keeping,  it  is  not  a  preparation  which  deserves  con- 
fidence, and  should  never  be  used  if  it  have  been  kept  beyond  the  year.  The  dose 
of  it  is  three  or  four  grains  twice  or  thrice  daily,  the  quantity  being  gradually  in- 
creased until  some  obvious  effect  (nausea,  dryness  of  the  throat,  giddiness,  headache, 
or  disordered  vision)  in  the  system  is  produced.  As  different  parcels  of  the  powder 
possess  very  unequal  powers,  it  is  necessary,  when  changing  the  parcels,  to  recom- 
mence with  small  doses.  I  have  elsewhere  referred  to  the  observation  of  Geiger, 
as  to  the  small  quantity,  or  even  entire  absence,  of  conia,  in  the  dried  leaves  of 
hemlock. 

!.  TIMTURA  CONTI,  L.  E.  [U.  S.];  Tincture  of  Hemlock.— (Hemlock  Leaves, 
dried,  sv;  Proof  Spirit  Oij.  Macerate  for  seven  days  and  strain,  L.  The  for- 
mula of  the  Edinburyh  Colleye  is  as  follows:  "Fresh  Leaves  of  Conium  ^xij  ; 
Tincture  of  Cardamom  Oss ;  Rectified  Spirit  Oiss.  Bruise  the  hemlock  leaves, 
and  express  the  juice  strongly;  bruise  the  residuum,  pack  it  firmly  in  a  percolator; 
transmit  first  the  tincture  of  cardamom,  and  then  the  rectified  spirit,  allowing  the 
spirituous  liquors  to  mix  with  the  expressed  juice  as  they  pass  through ;  add  gently 
water  enough  to  the  percolator  for  pushing  through  the  spirit  remaining  in  the  re- 
siduum. Filter  the  liquor  after  agitation.") — The  process  of  the  Edinburgh  College 
yields  a  mucb  more  energetic  preparation  than  that  of  the  London  College,  as  it 
obviates  the  necessity  of  drying  the  leaves,  and,  therefore,  much  deserves  the  pre- 
ference. If,  however,  the  percolation  were  dispensed  with,  and  the  tincture  prepared 
merely  by  adding  spirit  (not  tincture  of  cardamom)  to  the  expressed  juice,  the  pro- 
cess would  be  greatly  improved.  If  the  leaves  have  been  sufficiently  pressed,  the 
percolation  is  scarcely  necessary,  and,  therefore,  only  adds  to  the  labour  and  expense 
of  the  process.  Any  active  matter  lost  by  omitting  percolation,  may  be  easily  com- 
pensated by  increasing  the  quantity  of  juice  employed,  the  cost  of  which  scarcely 
deserves  notice.  The  employment  of  tincture  of  cardamom  is  objectionable,  since 
it  prevents  the  apothecary  from  forming  a  judgment  of  the  colour,  taste,  and  smell 
of,  and  the  effect  of  potash  on,  this  preparation ;  hence,  in  the  London  tincture  it 
bas  been  judiciously  omitted.  And  lastly,  if  the  percolation  process  be  adopted, 
surely  the  directions  of  the  Edinburgh  College  are  too  loose.  The  quantity  of  water 
which  is  to  be  employed  "  for  pushing  through  the  spirit"  should  be  accurately  de- 
fined, or  it  will  be  impossible  to  have  preparations  made  at  different  times,  and  by 
different  persons,  of  uniform  strength.  Good  tincture  of  hemlock  should  evolve  a 
st roiii^  odour  of  conia  on  the  addition  of  potash.    In  1837, 1 1  recommended  the  use  of 

1  Lond.  Med.  Gaz.  xix.  770. 
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an  alcoholic  tincture  of  the  bruised  fruit.  More  recently,  Dr.  Osborne1  has  advised 
the  same.  Tinctura  conn,  L.  is  given  in  doses  of  f5ss  or  f^j,  which  arc  to  be 
gradually  increased  until  some  effect  is  produced.  Tinctura  conii,  E.  must  be  cm- 
ployed  more  cautiously;  though  the  quantity  of  hemlock  loaves  used  by  the  Edin- 
burgh College  would,  if  dried,  be  scarcely  half  that  employed  by  the  London  College 
(as  1000  parts  of  the  fresh  leaves  yield  only  185  parts  when  dried,  according  to 
Henry  and  Guibourt).3  The  drying,  however,  as  I  have  already  noticed,  greatly 
deteriorates  the  activity  of  the  leaves. 

[The  U.  S.  Pharm.  directs  Hemlock  Leaves  £iv,  Diluted  Alcohol  Oij.] 
Succus  Cowii;  Preserved  Juice  of  Hemlock. — The  method  of  preparing  the  preserved  vr-£p- 
table  juices  has  been  described.     Mr.  Bcntley  informs  me  that,  from  1  cwt.  of  hemlock  leave, 
gathered  in  Mi=fy,  he  procured  twelve  imperial  quarts  of  juice.     The  preserved  juice  of  hemlock 
appears  to  me  to  be  an  excellent  preparation. 

3,  EXTRACTOI  COMI,  L.  E.  D.  [U.  S.]  (Succus  spismtus  Conii,  D.) ;  Extract  of 
Hemlock. — (The  London  College  directs  this  extract  to  be  prepared  in  the  same 
manner  as  Extract  of  Aconite  ;  viz.  Fresh  Hemlock  Leaves  Ibj ;  bruise  in  a  stone 
mortar ;  then  press  out  the  juice  and  evaporate  it  undefecated  to  a  proper  consist- 
ence ;  and  the  Dublin  College  adopts  a  method  of  preparation  the  same  as  that  for 
Extractum  Belladonnse.  The  following  are  the  directions  of  the  Edinburgh  (Al- 
lege :  "  Take  of  Conium  any  convenient  quantity,  beat  it  into  a  uniform  pulp  in  a 
marble  mortar,  express  the  juice,  and  filter  it.  Let  this  juice  be  evaporated  to  the 
consistence  of  a  very  firm  extract,  either  in  a  vacuum  with  the  aid  of  heat,  or  spon- 
taneously in  shallow  vessels  exposed  to  a  strong  current  of  air  freed  of  dust  by 
gauze  screens.  This  extract  is  of  good  quality  only  when  a  very  strong  odour  of 
conia  is  disengaged  by  degrees,  on  its  being  carefully  triturated  with  aqua  potassie." ) 
— Most  of  the  extract  of  the  shops  is  inert,  or  nearly  so.  "  We  were  one  day," 
says  Orfila,3  "  in  the  shop  of  an  apothecary,  who  had  several  times  furnished  us  with 
the  extract  of  hemlock,  which  we  had  administered  to  dogs  in  the  dose  of  ten 
drachms,  without  producing  any  serious  accident.  We  endeavoured  to  prove  to  liira 
that  the  medicine  was  badly  prepared ;  and,  in  order  to  convince  him  effectually, 
we  swallowed,  in  the  presence  of  several  persons  who  happened  to  be  in  his  shop, 
a  drachm  of  this  extract  (seventy-two  grains)  dissolved  in  two  drachms  of  water. 
We  felt  no  effect  from  it,  whilst  twenty  or  thirty  grains  of  the  extract,  well  pre- 
pared, would  have  probably  proved  fatal  to  us.  Let  it  be  conceived  now  what  ad- 
vantage a  person  is  likely  to  derive  from  such  an  extract,  who  takes  one  or  two 
grains  of  it  per  day,  or  even  thirty  or  forty,  with  the  hope  of  getting  rid  of  a  scir- 
rhous tumour,  or  of  any  other  disease." 

The  extract  of  hemlock  contains  very  little  conia  ;  this  has  been  shown  by  Geiber 
and  Christison,  and  has  been  verified  by  myself.  From  giv.  of  extract,  procured 
from  one  of  the  most  respectable  drug  houses  in  town,  I  was  unable  to  procure  any 
sensible  quantity  of  this  alkali.  "  From  what  has  come  under  my  own  observation, 
says  Dr.  Christison,  "  the  extracts  of  hemlock  may  become  feeble,  if  not  inert,  in 
one  of  two  ways — either  by  the  beat  being  continued  after  the  concentration  has 
been  carried  to  a  certain  extent,  or  by  long  keeping.  On  the  one  hand,  I  have 
always  observed  that,  from  the  point  at  which  the  extract  attains  the  consistence 
of  thin  syrup,  ammonia  begins  to  be  given  off  in  abundance,  together  with  a  modi- 
fied odour  of  conia;  and,  on  the  other  hand,  I  have  found  extracts,  which  were 
unquestionably  well  prepared  at  first,  entirely  destitute  of  conia  in  a  few  years— 
a  remark  which  applies  even  to  the  superior  extract  prepared  by  Mr.  Barry,  of 
London,  by  evaporation  in  vacua" 

Mr.  Brande4  observes  that  "  the  most  active  extract  is  that  which  is  procured  by 
moderate  pressure  from  the  leaves  only  ;  when  the  stalks  and  stems  are  used  and 
violent  pressure  employed,  the  extract  is  glutinous,  dark-coloured,  and  viscid,  and 
less  active  than  in  the  former  case,  when  it  has  a  somewhat  mealy  consistency,  and 

«  Dub.  Journ.  xvi.  4G9.  9  Pharm.  Jlaiton.  i.  27. 

»  Toxicol.  Gin.  ii.  '  Vict-  of  Pharm.  105. 
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an  olive-green  colour.  With  every  caution,  however,  on  the  part  of  the  operator, 
the  colour,  odour,  and  efficacy  of  extract  of  hemlock  will  vary  with  the  season,  and 
with  the  situation  and  soil  in  which  the  herb  has  grown.  The  best  method  of  pre- 
pariog  this  and  similar  extracts  consists  in  gradually  heating  the  expressed  juice 
to  a  temperature  of  about  212°  [by  which  the  vegetable  albumen  is  coagulated, 
and  retains,  mechanically  or  chemically,  a  portion  of  the  active  principle],  then  to 
suffer  it  to  cool,  to  strain  it  through  moderately  fine  linen,  and  evaporate  the  strained 
liquor,  and  when  it  has  nearly  acquired  a  proper  consistency,  to  add  the  matter 
which  remained  upon  the  strainer."  One  cwt.  of  hemlock  yields  from  three  to  five 
lbs.  of  extract.  If  ammonia  be  evolved  during  the  preparation  of  the  extract,  we 
may  infer  that  a  decomposition  of  the  conia  is  going  on.  However  carefully  extract 
of  hemlock  may  be  prepared,  I  prefer  for  medicinal  use  the  tincture  made  with  the 
expressed  juice  as  before  stated.  The  dose  of  the  extract  should,  at  the  commence- 
ment, be  two  or  three  grains,  and  gradually  increased  to  five  grains,  or  until  some 
obvious  effect  is  produced.  [The  goodness  of  the  extract  may  be  determined  by 
the  disengagement  of  a  strong  odour  of  conia  when  it  is  gradually  triturated  with 
Liquor  Potassae. — Ed.] 

[The  U.  iS.  Pharm.  also  directs  the  Extractum  Conii  Alcoholicum,  made  in  the 
way  directed  for  the  same  Extract  of  Belladonna  (see  page  477).] 

4.  PILULiE  CONII  COMPOSITE,  L. ;  Compound  Pills  of  Hemlock.— (Extract  of 
Hemlock  3v ;  Ipecacuanha,  powdered,  3j  ;  Treacle,  as  much  as  may  be  sufficient. 
Beat  them  together  until  incorporated.) — Antispasmodic,  slightly  narcotic,  and  ex- 
pectorant. Used  in  spasmodic  coughs,  bronchitis,  and  the  incipient  stage  of  phthisis. 
— Dose,  grs.  v  to  grs.  x  twice  or  thrice  daily.  [In  this  preparation,  the  London 
College  has  substituted  treacle  for  a  solution  of  gum. — Ed.] 

5.  ENGUENTUM  CONII,  L. ;  Hemlock  Ointment.— (Fresh  Leaves  of  Hemlock,  Pre- 
pared Hogslard,  of  each  tbj.  Boil  the  leaves  in  the  lard  until  they  become 
crisp,  then  express  through  linen.) — It  is  employed  as  an  anodyne  application  to 
foul,  painful,  and  cancerous  sores,  to  glandular  and  scirrhous  swellings,  and  to 
painful  piles.  An  extemporaneous  substitute  may  be  prepared  with  lard  and  the 
extract  of  hemlock. 

6.  CATAPLASMA  CONII,  L-;  Hemlock  Poultice.— (Extract  of  Hemlock  gj ;  Boiling 
Water  ^x;  Powdered  Linseed  givss.  Add  the  linseed  gradually  to  the  water, 
constantly  stirring  to  make  a  cataplasm.  On  this  spread  the  extract,  first  softened 
with  water.) — A  poultice  of  hemlock  is  sometimes  employed  as  a  soothing  anodyne 
application  to  cancerous,  scrofulous,  venereal,  and  other  foul  ulcers.  It  is  some- 
prepared  with  the  unstrained  decoction  and  bruised  meal;  occasionally,  the 

bruised  leaves,  or  the  dried  herb  with  hot  water,  are  used.  Hemlock  fomentation 
(f'llna  conii)  is  sometimes  applied  to  painful  swellings.  It  is  prepared  with  the 
herb  (fresh,  when  it  can  be  procured)  and  hot  water. 

OTHER  UMBELLIFERiE,  DIETETICAL  OR  POISONOUS. 

All  the  more  important  medicinal  Umbellifrroe  have  been  noticed.  It  remains  now  to  enu- 
merate those  plants  in  common  use   for  dietetical  purposes,  or  which  are  indigenous  and  poi- 

Of  the  Dietetical  Umbkllifeii.ts  several  have  been  already  mentioned.  To  these  may  be 
added  Parsley  (Petroselinum  sativum)  and  Chervil  (Jlnthrisais  Cere/olium),  used  as  pot-herbs  and 
gVnishings;  the  Parsnip  (Pastinaca  sativa)  and  Skirret  (Sium  Sisarum),  employed  on  account 
of  their  esculent  roots:  Celery  (Apium  graveokns),an  acetarious  plant,  the  blanched  leaf-stalks  of 
Which  are  eaten  raw  as  a  salad;  Common  Samphire  (Crithmum  maritimum),  which  is  pickled  ; 
Eryngo  (Eryngium  campestre),  the  root  of  which  is  preserved,  and  eaten  as  a  candy  (Candied 
Eryngo;  limlt.c  Eryngii  condila);  and  Lovage  (Levisticum  officinale),  used  by  distillers  for  prepar- 
ing a  liqueur  term 

Poisonous  Indigenous  Umiiellifeii.h  are  acro-narcotics.     When  swallowed,  they  cause 
in  itation,  giddiness,  delirium,  convulsions,  and  coma.     The  most  important  (after  Coru'um 
inaeulatuni,  before  mentioned),  are  Fool's  Parsley  (jEthusu  Cynapium),  which  contains  a  pecu- 
VOL.  II.—  47 
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liar  alkaloid  called  cynajrina;  Hemlock  Water-drop  wort  (CEnanthe  crocata)  ;  Celery-leaved  Water- 
dropwort  (CEnanthe  apii/olia);  and  Water  Hemlock  (Cicuta  vuosa). 


Order  LVIL— CUCURBIT ACE2E,  Jussieu.— THE  GOUIII) 

TRIBE. 

Characters. — Flowers  usually  unisexual,  sometimes  hermaphrodite.  Calyx  5-toothed 
times  obsolete.  Corolla  5-parted,  scarcely  distinguishable  from  the  calyx,  very  cellular,  with 
Strongly  marked  reticulated  veins,  sometimes  fringed.  Stamens  ft,  either  distinct  or  cohering  m 
3  parcels;  anthers  2-celled,  very  long  and  sinuous.  Ovary  inferior  1  celled,  with  3  parietal  pla- 
centae; style  short;  stigmas  very  thick,  velvety,  or  fringed.  Fruit  fleshy,  more  or  less  Bucculent 
[occasionally  dry,  opening  by  valves],  crowned  by  the  scar  of  the  calyx,  I -eel  led  [in  some  Mo- 
mordicas  3-  or  4-celled],  with  three  parietal  placentas.  Seeds  flat,  ovate,  enveloped  in  an  aril 
which  is  either  juicy  or  dry  and  membranous;  testa  coriaceous,  often  thick  at  the  margin ; 
embryo  flat,  with  no  albumen ;  cotyledons  foliaceous,  veined  ;  radicle  next  the  bilum. — Rooti  annual 
or  perennial,  fibrous  or  tuberous.  Stent  succulent,  climbing  by  means  of  tendrils  formed  by  abor- 
tive leaves  (stipules,  St.  Hii).  Leaves  palmated,or  with  palmated  ribs,  very  succulent, covered 
with  numerous  asperities.     Flowers  white,  red,  or  yellow  (Lindley). 

Properties — Variable;  suspicious.  The  roots  and  fruits  of  many  species  are  drastic  cathar- 
tics    The  fruits  of  other  species  are  employed  as  articles  of  food. 

251.  CITRULLUS  (Cucumis,  Linn.)  COLOCYNTHIS,  SrW.-THE 
BITTER  CUCUMBER,  OR  COLOCYNTH. 

Sex.  Syst.    Monceciu,  Syngenesia.1 

(Fructus  Decorticatus,  L. — Pulp  of  the  Fruit,  E. — FructQs  pulpa,  D.) 

[Colocynthis,  U.  S.] 

History. — Colocynth  is  supposed  to  be  the  plant  termed,  in  the  Old  Testament,2 
the'wild  vine  (literally,  the  vine  of  the  feld),  whose  fruit  the  sacred  historian  calls 
pakfeoth,  a  word  which  in  our  translation  is  rendered  wild  gourd.  To  understand 
the  passage  referred  to,  it  is  to  be  remembered  that  different  kinds  of  gourd  arc 
commonly  used  in  the  East  for  shredding  into  pottages.3  Colocynth  was  employed 
by  the  Greeks  at  a  very  early  period.  Hippocrates4  employed  xo-koxwO^  aypia 
[cucurbita  $ylve$tH&f  or  wild,  gourd)  only  in  pessaries  for  bringing  on  menstruation. 
Dioscorides5  gives  a  good  description  of  colocynth.     Pliny6  calls  it  colocynthis. 

[Botany.  Gen.  Char. —  Corolla  persistent,  quinquepartite,  roundish.  Anthers 
triadelphous  and  bilocular.  Style  trifid.  Stigmas  obcordate,  convex.  Fruit  flediy 
(peponida)  many-seeded  (Arnott).7 — Ed.] 

Sp.  Char. — Stem  procumbent,  somewhat  hispid.  Leaves  cordate-ovate,  many- 
lobed,  white,  with  hairs  beneath;  the  lobes  obtuse;  the  petioles  as  long  as  the 
lamina.  Tendrils  short.  Flowers  axillary,  solitary,  stalked ;  females  with  the  tube 
of  the  calyx  globose,  somewhat  hispid,  the  limb  campanulate,  with  narrow  segments. 
Petals  small.  Fruit  globose,  smooth,  yellow,  when  ripe,  with  a  thin  solid  rind  and 
a  very  bitter  flesh.  (De  Cand.) 

Root  annual,  white,  branched.      Stems  herbaceous,  angular,  branched.     I 
bright  green  on  the  upper  side,  paler,  and  clothed  with  whitish  hairs  underneath. 
Tendril  filiform,  branching,  opposite  each  leaf.      Calyx  5-toothed.      Corolla  yellow, 

1  The  followers  of  Linnreus  are  by  no  means  agreed  with  their  great  master,  or  among  themselves,  as 
to  the  true  oriler  of  Cucumis,  and  some  other  cucurbitaceous  genera.  The  male  flowers  have, apparently, 
three  stamina  ;  but  of  these,  two  have  an  anomalous  structure,  and  are  regarded  by  some  botanists  as 
stamina  with  doubly-folded  anthers;  by  others,  as  In  ing  composed  each  of  two  adherent  stamina.  Hence 
some  have  considered  the  flowers  to  be  triandrous,  otheis  pentandrous — the  latter,  taking  into  acconnt 
the  adhesion  of  the  stamina,  consider  them  to  be  syngenesious,  triadelphous  (polyadelphovs).  or  mona- 
delphous.  So  that  while  Linnsus  adopted  Monacia,  Syngenesia,  as  the  class  and  order,  Turton  placed 
Cucumis  in  Monrrcia,  Triandrin  :  Smith  in  Mnnncia,  I'entandria,  or  Mon.  Polyadtlphia  (see  his  Inlrod 
to  Botany,  4th  edit.  p.  303;  ;  Willdenow,  IVrsoon.  and  Loudon,  in  Monazcia,  Monadelphia ;  wbili 
gel,  n  conformity  with  hismodiScatiouof  Linuaeus's  sexual  system,  places  it  in  M<  ■  nandna. 

-  -2  Kings,  iv.  39.  3  Picture  Bible,  ii.  22G. 

'  Pages  203  and  265,  ed.  Fees.  »  Lib.  iv.  cap.  178.  ... 

*  Hist.  Xat.  xx.  6,  cd.  Valp.  7  Hooker's  Journal  of  Botany,  in.  Xlh 
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with  greenish  veins.  Males :  stamens  3,  short,  free  ;  two  of  which  have  doubly- 
bent  anthers,  or  consist  of  two  anthers ;  in  which  case  the  number  of  stamens  is 
really  five.  Females :  ovarium  round,  smooth,  inferior ;  style  short,  cylindrical ; 
tfigmas  3  ;  filaments  without  anthers.  Fruit  {pepo)  about  the  size  of  an  orange, 
with  a  thin  but  solid  rind. 

Hab. — Japan,  the  sandy  lands  of  Coromandel,  Cape  of  Good  Hope,  Syria, 
Nubia,  Egypt,  Turkey,  and  the  islands  of  the  Grecian  Archipelago.  Cultivated  in 
Spain. 

Preparation  of  the  Fruit. — The  fruit  is  gathered  in  autumn,  when  ripe 
and  yellow,  and  in  most  countries  is  peeled  and  dried,  either  by  the  sun  or  by 
stoves. 

Commerce. — Colocynth  is  imported  from  Spain  (Almeria,  Gibraltar,  Cadiz,  and 
Malaga),  Trieste,  Smyrna,  Alexandretta,  and  Mogadore.  It  comes  over  in  cases, 
casks,  boxes,  &c.     In  1839,  duty  (2d.  per  lb.)  was  paid  on  10,417  lbs. 

Description. — The  fruit  called  colocynth  or  coloquintida  (colocynthis ;  poma 
cobcynthidis)  is  imported  either  peeled  (generally),  or  sometimes  unpeeled.  Its 
pulp  (jntlpa  colorynthidis  exsiccata)  is  nearly  white,  inodorous,  light,  spongy,  porous, 
tough,  intensely  and  nauseously  bitter.  The  seeds  (semina  colorynthidis)  are  smooth, 
either  white  or  yellowish-white  (white  colocynth  seeds),  or  brownish  [black  colo- 
cynth seeds),  bitter,  especially  the  dark-coloured  ones,  and  inodorous.  By  digesting 
them  in  repeated  portions  of  boiling  water,  and  afterwards  well  washing  them,  the 
greater  part  of  the  bitterness  may  be  extracted.  Two  kinds  of  colocynth,  distin- 
guished as  Turkey  aud  Mogadore  colocynth,  are  known  in  commerce. 

a.  Turkey  Colocynth :  Peeled  Colocynth. — This  is  imported  from  the  Levant  and 
Spain.  The  usual  size  of  each  pepo  is  about  two  or  three  inches  in  diameter;  the 
shape  is  more  or  less  globular,  according  to  the  evenness  with  which  the  rind  has 
been  removed,  and  the  degree  of  contraction  in  drying;  the  colour  is  white,  or  pale 
yellowish  white.  One  hundred  parts  by  weight  are  said  to  consist  of  28  parts  pulp, 
and  72  parts  seed. 

/3.  Mogadore  Colocynth :  Unpeeled  Colocynth. — The  pepo  of  this  kind  is  larger 
than  the  preceding,  and  is  covered  with  a  yellowish,  smooth,  firm  rind.  It  is  im- 
ported from  Mogadore  in  small  quantity  only,  and  is  principally  used  by  druggists 
for  show-bottles. 

The  seeds  of  colocynth  are  usually  described  as  white,  perfectly  bland,  and  highly  nutritious. 
Captain  Lyon1  states,  they  constitute  an  important  article  of  food  in  Northern  Africa.  "The 
seeds  of  Oucurbitacea,"  says  De  Candolle,'  "do  not  participate  in  the  qualities  of  the  pulp  which 
surrounds  them  ;  they  are  bland,  demulcent,  of  an  oily  nature, and  susceptible  of  easily  taking  the 
form  of  an  emulsion."  These  statements  do  not  apply  to  Colocynth  seeds  of  commerce,  which 
I  never  found  devoid  of  bitterness ;  and  Hillefeld3  says  a  scruple  of  them  purged  a  dog.  Heise4 
found  them  poisonous. 

Composition. — In  1817,  Braconnot5  analyzed  the  watery  extract.  The  pulp 
was  analyzed  in  1818  by  Meissner.6     Vauquelin7  examined  the  active  principle. 


Meissner's  Analysis. 

Bitter, matter  (Colocynth in) 14.4 

Extractive 10.0 

Bitter  fixed  oil 4.2 

oluble  in  ether 13.2 

Gum 9.5 

Basaorin 3.0 

Gummy  extract  (obtained  from  the   ligneous 

fibre  by  potash) 17.0 

jelly 0.G 

'  <>f  lime  and  magnesia 5.7 

fibre 19.2 

Water 5  0 

Colocynth  Pulp 101.8 


Braconnot's  Analysis. 

Bitter  matter  (Colocythin),  with  some  resin    .  41.4 

Resin 4.3 

Vegetable  jelly  (pectin) 18.6 

Azotic  matter 21.4 

Acetate  of  potash 5.7 

Deliquescent   salt  of   potash   not  soluble    in 

alcohol 7.1 

Watery  Extract  of  Colocynth  98.5 


'  Duncan    Edinb.  Dii 

*  Marx,  i.rhr.  o.  d.  Gi/ten,  ii.  27. 

'  Jmirn  it,    PhjfS.  IxxxiV.  337. 

'  Journ.di  Pharm  x  4IU 


2  Essai  sur  Its  Prop.  Mid.  des  Plantes,  191. 
*  Ibid.  34. 

«  Pfaff's  Syst.  d.  Mat.  Med.  vi.365. 
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Colocysth:  Cohcynthite :  Bitter  or  Purgative  Principle  of  Colorynlh. — By  digesting  the  watery 
extract  of  colocynth  in  alcohol,  and  evaporating  the  tincture  thus  procured,  we  obtain 
composed,  according  to  Vauf|iielin,  of  a  bitter  principle  and  acetate  of  potash      A    little  water 
readily  dissolves  the  latter,  leaving  the  bitter  resinoid  matter,  to  which  the  name  of  ColocynUdn 
has  been  applied.     It  is  a  yellowish  brownt translucent,  brittle  substance,  dissolving  in  water 
but  much  more  readily  in  alcohol.     The  aqueous  solution  is  precipitated  by  the  tincture  of  gal  la 
and  by  some  metallic  solutions  (proto-sulphate  of  iron,  sulphate  of  copper,  and  nitrate  of  mer- 
cury).    [This  latter  effect  is  owing,  however,  to  the  colocynth  not  being  pure;  as  Mr.  Win  Bastick 
Las  shown  that,  when   quite  pure  from  foreign  matters,  it  possesses  neither  basic  nor  acid  pro- 
perties.    It  appears  also,  from  the  experiments  of  the  same  gentleman,  that  colocynihin 
dized  by  digestion  with  nitric  acid,  and  a  substance  formed  having  weak  acid   | 
which  he  proposes  the  name  of  colocynthic  acid.1 — En] 

Chemical  Characteristics. — The  cold  infusion  is  pale  yellow,  and  very  litter- 
nitrate  of  mercury,  sulphate  of  copper,  and  acetate  of  lead,  cause  in  it  gelatinoB* 
flocculent  precipitates  (pectates?})  sesquichloride  of  iron  and  tincture  of  nutgalla  do 
not  render  it  turbid.  Powdered  colocynth  gives  scarcely  any  evidence  of  the  pre- 
sence of  starch,  on  mixing  it  with  tincture  of  iodine  and  water. 

Physiological  Effects,  a.  On  Animals  generally. — The  animals  on  whom 
the  action  of  colocynth  has  been  examined  are  horses,  dogs,  sheep,  and  pigs.  On 
dogs  its  operation  appears  to  be  analogous  to  that  on  man.  Thus,  Viborg*  states 
that  two  drachms  caused  in  a  dog  violent  vomiting  and  purging ;  and  Orfila3  has 
shown  that  three  drachms  introduced  into  the  stomach  (the  oesophagus  being  tied) 
are  capable  of  causing  death.  It  is  remarkable,  however,  that  its  operation  on  horses 
is  comparatively  slight,  at  least  according  to  the  testimony  of  Viborg,  IJourgelat, 
and  Moiroud.4  The  last-mentioned  writer  says  he  has  given  four  drachms  to  a  horse 
without  exciting  the  least  disorder;  and  he  adds  that  another  cucurbitaceous  plant 
(bryony)  has  likewise  very  little  effect  on  the  horse. 

£.  On  Man. — Thunberg5  tells  us  that,  at  the  Cape  of  Good  Hope,  the  colocynth 
fruit  is  said  to  be  eaten  when  pickled,  both  by  the  natives  and  colonists,  although  it 
is  very  bitter.  Mr.  Dunsterville,  Surgeon,  of  Algoa  Bay,  formerly  one  of  my  pupils, 
tells  me  that  the  colocynth  growing  there  does  not  possess  the  least  bitterness.  This 
may  not  be  the  medicinal  plant. 

Colocynth  taken  in  small  or  moderate  doses  acts  as  a  very  safe  and  useful  purga- 
tive. Its  operation  is  not  limited  to  the  acceleration  of  the  vermicular  movements, 
but  is  extended  to  the  secreting  and  exhaling  vessels  of  the  alimentary  canal,  whose 
functions  it  promotes.  Moreover,  it  stimulates  the  other  abdominal  organs;  and 
after  the  absorption  of  its  bitter  acrid  principle,  it  not  unfrecpuently  proves  diuretic. 
In  full  doses,  it  operates  as  a  very  active  or  drastic  cathartic  and  hydragogue ;  hut 
I  have  never  seen  any  ill  effects  from  its  use.  These  remarks  apply  to  the  com- 
pound extract,  the  only  preparation  of  colocynth  of  which  I  have  personal  experience. 
It  would  appear,  partly  from  observation  in  the  human  subject,  and  also  from  the 
experiments  of  Orfila  on  dogs,  that  colocynth  is  one  of  those  purgatives  which  exert 
a  specific  stimulant  influence  over  the  large  intestines.  In  excessive  doses,  colocynth, 
both  in  powder  and  decoction,  has  on  several  occasions  operated  as  a  mortal  poison, 
causing  violent  vomiting  and  purging,  griping  pain,  and  other  symptoms  of  gastro- 
intestinal inflammation.  A  teaspoonful  and  a  half  of  the  powder  (about  3*ss)  ^as 
proved  fatal.6  In  a  case  related  by  Orfila,7  there  were,  besides  the  preceding  symp- 
toms, dimness  of  sight  and  slight  delirium.  In  M.  Carron  d'Annecy's  case,9  the 
purging  was  followed  by  extreme  tension  and  tenderness  of  belly,  suppression  of 
stools  and  urine,  retraction  of  the  testicles,  and  priapism.  On  a  post-mortem  ex- 
amination there  were  found,  besides  the  usual  evidences  of  inflammation  of  the 
bowels,  traces  of  inflammation  of  the  liver,  kidneys,  and  the  bladder. 

Considered  in  relation  to  other  cathartics,  colocynth  will  be  found  to  rank  near 
gamboge,  from  which  it  is  distinguished  by  at  least  two  circumstances;    first,  its 

1  Pharmaceutical  Transactions,  x.  239.  3  Wibmer,  Wirk.  d.  Arzneim.  u.  Gifte,  ii-  230. 

3  Toxicol.  Gin.  '  Pharm.  Vet.  274. 

5  Travels,  ii.  171.  6  Christison,  On  Poisons. 

1  Toxicol.  Gin.  "  Hid. 
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cathartic  effect  is  not  the  mere  result  of  its  topical  acrid  operation,  but,  in  part,  of 
cific  influence  over  the  bowels;  secondly,  its  action  on  the  large  intestine  is 
more  manifest  than  that  of  gamboge.  In  the  latter  property,  colocynth  approxi- 
mates to  aloes;  but  while  it  greatly  exceeds  the  latter  in  its  cathartic  and  hydra- 
gogue  effects,  it  is  devoid  of  the  tonic  influence  possessed  by  aloes,  when  used  in 
small  doses. 

3. — Besides  being  useful  as  an  ordinary  purgative,  colocynth  is  adapted  for 
acting  as  a  .stimulus  to  the  abdominal  and  pelvic  vessels  and  nerves  in  cases  of  tor- 
por or  inactivity,  and  on  the  principle  of  counter-irritation  already  explained  for 
determining  from  other  organs.  The  objections  to  its  use  are  acute  inflammatory 
affections  of  the  alimentary  canal,  diseases  of  the  large  intestine,  &c.  The  follow- 
ing are  the  principal  cases  in  which  it  is  employed  : — 

1.  In  habitual  constipation. — As  an  ordinary  purgative  for  keeping  the  bowels 
regular,  the  compound  extract  of  colocynth  is  in  common  use  both  among  the  public 
and  medical  men.  It  operates  mildly,  certainly,  and  effectually.  I  am  acquainted 
with  individuals  who  have  taken  this  substance  for  years  without  suffering  any 
inconvenience  therefrom.  The  simple  extract  is  sometimes  employed  as  a  substi- 
tute, but  is  less  advantageous. 

2.  h  alvine  obstruction. — In  some  cases  of  obstinate  constipation,  with  sickness, 
and  other  symptoms  of  an  extremely  irritable  stomach,  the  compound  extract  of 
colocynth  occasionally  proves  invaluable.  Occupying  but  a  small  bulk,  it  is  re- 
tained on  the  stomach,  and  succeeds  in  producing  alvine  evacuations,  where  the 
ordinary  liquid  purgatives  fail,  in  consequence  of  being  vomited  up.  Doubtful 
cases  of  intussusception  and  hernia,  even  with  stercoraceous  vomiting,  I  have  seen 
completely  relieved  by  it.  More  than  once  have  I  known  an  operation  averted  by 
its  use,  in  those  who,  in  addition  to  the  above  symptoms,  had  old  hernise,  which 
led  the  surgeon  to  suspect  strangulation.  A  slight  degree  of  abdominal  tenderness 
is  not  to  be  considered  as  absolutely  prohibiting  its  use.  Occasionally,  the  extract, 
is  rubbed  down  with  soap  and  water,  and  administered  as  an  enema  (see  Enema 
Colocynth  id  b). 

3.  In  diseases  of  the  brain. — In  apoplexy,  or  a  tendency  thereto,  in  paralysis, 
insanity,  violent  headache,  &c,  colocynth  is  sometimes  employed  with  good  effect, 
on  the  principle  of  revulsion  or  counter-irritation. 

4.  hi  dropsy. — In  dropsical  affections,  colocynth  has  been  used  as  a  hydragogue. 
But  in  this  country  it  is  less  frequently  employed  for  this  than  for  other  purposes; 
various  other  hydragogues  (especially  elaterium  and  jalap)  being  usually  preferred. 
It  is  sometimes  employed  as  a  diuretic,  being  given  in  the  form  of  decoction.  Hufe- 
land  regarded  it  as  a  most  effectual  diuretic  in  persons  of  a  cold  and  sluggish  habit 
of  body.1 

5.  In  amenorrhoea  and  chlorosis. — In  some  cases  of  obstructed  menstruation, 
benefit  is  obtained  by  the  use  of  drastic  purgatives,  like  colocynth,  which  act  on  the 
rectum,  and,  by  contiguous  sympathy,  affect  the  uterus. 

Administration. — The  powder,  which  is  rarely  used,  may  be  administered  in 
doses  of  from  two  to  eight  or  ten  grains,  intimately  mixed  with  some  mild  powder 
(gum,  or  starch).     The  decoction  (prepared  by  boiling  5ij   of  colocynth  in  Oj  of 

for  six  minutes,  and,  according  to  Hufeland,  adding  to  the  strained  liquor 
Rij.  of  the  spirit  of  sulphuric  ether,  and  f^j  of  syrup  of  orange-peel)  is  given  in 

i  f*ss  three  times  a  day.     The  tincture  (prepared  according  to  the  Prussian 

acopecia,  by  digesting  gj  of  colocynth  pulp  and  3j  of  star  anise,  in  rbj  of 
rectified  spirit)  is  given  in  doses  of  twenty  drops.  Colocynth  has  been  employed 
latraleptically  by  Dr.  Chrestien.8     The  tincture  of  colocynth,  or  an  ointment  con- 

of  twenty  grains  of  the  powder  mixed  with  hogslard,  has  been  used  by 
way  of  friction  on  the  abdomen  and  inner  side  of  the   thighs,  in  disorders  of  the 

ual  functions.      Diuresis  was  a  common  effect. 

[Dote.— See  Elaterium. 

'  Eberle,  Mat.  Med.  2d  edit.  i.  119.  a  Mith.  latral.  p.  172. 
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The  following  are  the  officinal  preparations  of  colocynth  : — 

1,  EXTRACTOI  COLOITNTIIIDIS,  L.  E. ;  Extract  of  Colocynth.— (Colocynth,  cut  in 

pieces,  rejecting  the  seeds,  tbiij ;  Distilled  Water  Coug.  ss.  Macerate  the  colo- 
cynth for  thirtj'-six  hours,  frequently  squeezing  it  with  the  hand.  Press  out  the 
liquor,  and  finally  evaporate  to  a  proper  consistence,  L.  Colocynth  H)j :  Water 
Cong.  ij.  Boil  gently  for  six  hours,  replacing  the  evaporated  water  occasionally. 
Strain  the  liquor  while  hot,  and  evaporate  it  in  the  vapour-bath  to  due  consistency 
E.) — When  the  decoction  is  very  concentrated,  it  readily  gelatinizes  on  cooling- 
hence  it  is  necessary  to  strain  it  while  hot.  At  Apothecaries'  Hall,  the  produce  of 
100  lbs.  of  pulp  is  about  65  lbs.  of  extract.1  Extract  of  colocynth  is  an  objection- 
able preparation,  as  it  is  very  apt  to  become  either  mouldy  or  tough  find  hard  by 
keeping.     The  dose  of  it  is  grs.  v  to  9j. 

2.  PIMM  COLOCYNTHIDIS  COMPOSITA,  L.D.;  Pilulx  Colocynihidis,  E.  (formerly 
called  Compound  Extract  of  Colocynth))  {Extractum  Colocynihidis  Compositum 

U.  S.) — (Extract  of  Colocynth  3J ;  Powdered  Extract  of  Aloes  Jvi ;  Powdered  Scam- 
mony  3ij  ;  Powdered  Cardamoms  Z,$s;  Soft  Soap  3Jss-  Mix  the  powders,  .mil, 
the  remaining  ingredients  being  added,  beat  all  together  so  that  a  mass  may  be 
formed,  L.  Pulp  of  Colocynth,  in  fine  powder,  3j  ;  Hepatic  Aloes,  in  fine  powder, 
^ij  ;  Scammony,  in  fine  powder,  §j  ;  Oil  of  Cloves  3J5  Castile  Soap  3j;  Treacle, 
by  weight,  3x.  Reduce  the  soap  to  a  fine  powder,  and  mix  it  with  the  colocynth, 
aloes,  and  scammony,  then  rub  all  together  with  the  oil  of  cloves  and  treacle,  and 
beat  them  into  a  mass  of  a  uniform  consistence,  Z>.3 — The  process  of  the  Edinburgh 
College  is  as  follows:  "Socotrine  or  East  Indian  Aloes,  and  Scammony,  of  each 
eight  parts;  Colocynth,  four  parts;  Sulphate  of  Potash  and  Oil  of  Cloves,  of  each 
one  part ;  Rectified  Spirit,  a  sufficiency.  Pulverize  the  aloes,  scammony,  and  sul- 
phate of  potash,  together;  mix  with  them  the  colocynth  previously  reduced  to  fine 
powder;  add  the  oil  of  cloves;  and,  with  the  aid  of  a  small  quantity  of  rectified 
spirit,  beat  the  whole  into  a  proper  pill  mass,  which  is  to  be  divided  into  five-grain 
pills.") — Compound  pill  of  colocynth,  made  according  to  the  Loudon  Pharmacopoeia, 
is  an  exceedingly  valuable  preparation;  but  owing  to  carelessness,  inattention, 
fraud,  or  ignorance,  the  preparation  of  the  shops  is  very  unequal  in  its  powers. 
The  aloes  used  in  the  process  should  be  purified  (by  straining)  as  directed  by  the 
London  College ;  the  necessity  of  this  will  be  obvious  to  any  one  who  has  ever 
seen  a  cwt.  of  aloes  melted.  Should  the  Cape  variety  be  substituted  for  the  finer 
kind  of  aloes,  the  odour  will  detect  the  fraud.  The  scammony  em  ployed  should 
be  of  the  best  quality.  If  the  common  (i.  e.  adulterated)  kinds  be  used,  the  acti- 
vity of  the  preparation  is  thereby  deteriorated.  If  the  compound  pill,  rolled  into 
a  ball  and  dropped  into  water,  effervesce3  on  the  addition  of  hydrochloric  acid,  we 
may  infer  that  the  scammony  employed  was  adulterated  with  chalk.  If  the  filtered 
decoction,  slightly  acidified,  become  blue  or  purplish  on  the  addition  of  tincture  of 
iodine,  the  presence  of  some  starchy  substance  (as  jalap  or  adulterated  scammony) 
may  be  inferred.  The  mode  of  detecting  gamboge  will  be  described  hereafter  (see 
Gamboge).  If  colocynth  seeds  have  been  employed  as  a  substance  for  the  pulp, 
the  tenacity  of  the  extract,  I  am  told,  is  greatly  deteriorated.  Some  druggists  sub- 
stitute oil  of  cardamoms  for  the  powder  of  the  seeds,  and  by  thi3  means  increase 
the  odour  of  the  preparation ;  but  unless  some  inert  powder  be  added  to  compensate 
for  the  powder  of  the  seeds  omitted,  the  strength  of  the  preparation  would  be 
somewhat  greater  than  that  intended  in  the  Pharmacopoeia. 

[The  compound  extract  of  colocynth  is  thus  directed  by  the  U.  S.  Pharm.: 
Take  of  Colocynth,  deprived  of  the  seeds  and  sliced,  six  ounces ;  Aloes,  in  powder, 
twelve  ounces;  Scammony,  in  powder,  four  ounces;  Cardamom,  in  powder,  an 
ounce;  Soap  three  ounces;  Diluted  Alcohol  a  gallon.    Macerate  the  colocynth  in  the 

1  Barker  and  Montgomery,  Obs.  on  the  Dub.  Pharm. 

2  In  the  Dublin  preparations,  avoirdupois  weight  is  directed  to  be  used. 

3  If  the  extract  has  been  kept  for  some  time,  it  will  effervesce,  though  it  be  made  from  pure  scammony 
probably  from  the  alkali  of  the  soap  becoming  carbonated. 
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diluted  alcohol  with  a  gentle  heat  for  four  days.  Express  and  filter  the  liquor,  and 
add  to  it  the  aloes,  scammony,  and  soap;  then  evaporate  to  the  proper  consistence, 
aDd,  near  the  end  of  the  process,  mix  the  cardamom  with  the  other  ingredients.] 

The  compound  pill  of  colocynth  is  a  powerful,  sure,  yet  safe  cathartic.  Its  uses 
are  the  same  as  those  of  extract  of  colocynth,  before  described.  The  dose  of  it  is  from 
five  grains  to  a  scruple.  Calomel  is  frequently  given  in  combination  with  it.  The 
/';/,//,•/  catharticae  compositae,  U.  S.  contain  the  compound  pill  of  colocynth,  extract 
of  jalap,  and  calomel.  Extract  of  hyoscyamus  is  frequently  given  in  conjunction 
with  the  compound  extract  of  colocynth.  (See  Pilulas  Colocynthidis  et  Hi/os- 
cyami,  E.) 

In  the  shops,  a  cheap  substitute  for  the  compound  pill  of  colocynth  is  often 
sold  under  the  name  of  pill,  cochiae  (jnluke  cocciw,  or  pilnlse  cochise  minores  of 
Galen).  The  substitute  sold  under  this  name  at  Apothecaries'  Hall,  London,  is 
the  Pilulse  cohcynthulis,  Ph.  Ed.  without  the  sulphate  of  potash. 

Colocynth  is  a  constituent  of  Morison's  Pills.1 

I.  PILULE  COLOCYNTHIDIS  ET  IIYOSCYAMI,  E. ;  Pills  of  Colocynth  and  Henbane. 
—(Colocynth  pill  mass  two  parts;  Extract  of  Hyoscyamus  one  part.  Beat  them 
well  together,  adding  a  few  drops  of  rectified  spirit,  if  necessary ;  and  divide  the 
mass  into  thirty-six  pills.) — Extract  of  hyoscyamus  diminishes  the  pain  and  griping 
frequently  experienced  from  the  use  of  colocynth,  but  does  not  injure  its  evacuant 
properties.  Both  Sir  H.  Halford  and  Dr.  Paris2  bear  testimony  to  this. — The  dose 
of  this  pill  is  grs.  v  to  grs.  xv. 

i,  ENEMA  COLOCYNTHIDIS,  L. ;  Colocynth  Glyster.— (Extract  of  Colocynth  gss; 
Soft  Soap  3J ;  Water  Oj.  Mix,  and  rub  them  together.) — A  useful  cathartic 
enema  in  obstinate  constipation,  whether  arising  from  colic  or  from  other  non-in- 
flammatory conditions. 
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AGRESTE,    D.  (Momordica  Elaterktm).— WILD    OR 

SPIRTING  CUCUMBER. 

Sex.  Fyst.    Monoecia,  Syngenesia,  Linn.3 

(Fructus  recens  tantum  non  mafurus.  L. — Feculence  of  the  juice  of  the  fruit,  E—  Fructusj 

Foecula,  Folia,  D.)     [Elaterium,  U.S.] 

History. — The  term  txor'^ptoi/  (from  i%awu,  I  impel  or  urge  forward)  was  em- 
ployed by  the  Greeks  to  signify,  not  merely  a  medicine  prepared  from  the  olxve. 
dypioj,  or  wild  cucumber  (Momordica  Elatarium),  but  also  any  purgative  sub- 
stance.4 Hippocrates5  employed  the  root  and  leaves  of  the  plant,  as  well  as  e\a- 
trfitov,  in  medicine.  Dioscorides"  minutely  describes  the  method  of  preparing  i%a- 
ri-ptoK  by  drying  the  feculence  of  the  expressed  juice  of  the  fruit,  and  making  it  into 
troches.  Pliny"  calls  the  plant  Cucumis  si/lvestris,  and  gives  a  short  account  of  the 
method  of  making  elaterium.  C.  Bauhin8  terms  the  plant  Cucumis  asininus,  or 
i  ucumber. 

[BOTANY.  Gen.  Char. —  Tendrils  lateral.  Stamens  monadelphous.  Anthers 
connate.  Calyx  of  males  campanulate.  Fruit  expelling  the  seeds  with  elasticity ; 
indehiscent.     (Richard.) 

Sp.  Char. — Hispid,  scabrous.  Stem  dwarf,  without  tendrils.  Leaves  cordate, 
somewhat  lobed,  crenate-toothed,  very  rugose,  on  long  stalks.     (Richard.) — Ed.] 

Root  annual.      Stem  thick,   round,   trailing,   and   branching.      Leaves  obtuse, 

I  r«zer>«  Report  of  the  Trial  of  Joseph  Webb,  at  York  Assizes,  1834,  p.  53. 
iaeologia,  6th  edit.  L.299.  »  See  the  note  to  Cucumis  Colocvnthis,  p.  1735. 

nom.  Hipp.  »  Opera,  ed.  Fops.  pp.  418,  .317.  and  ^77. 

Uh.  iv.  <-ap.  155.  i  HisL  Nat  lib.  xx.  c;ip.  i  antj  2,  ed.  Valp. 

1  PtihiX,  314. 
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Fig.  353. 


grayish,  and  strongly  reticulated  on  the  under  side;  petioles  long  and  bristly 

Flowers  axillary:  the  males  form  racen 
5  or  6  flowers.  Oaiyz  adherent,  with  5  Un- 
ceolate  acute  teeth.  Gorotta  campanulas 
yellow,  reticulated  with  green  veins.  Mala) 
Stamina  3,  two  of  which  hear  doubly  folded 
anthers  [or  5,  four  of  whieli  cohere,  so  ;is  to 
form  two  bundles  of  two  anthers  each  ].  /; . 
nudes:  filaments  3,  sterile;  ovarium  inferior 


1 -celled  (spuriously  3-celled);  style  simple;' 
stigmas  3,  bifid.  _  Pepo  small,  elliptical,  ]„.' 


dunculated,  grayish-green,  covered  with  soft 
prickles;  when  ripe  separating  from  its  stalk, 
and  expelling  with  considerable  violence  its 
brown  seeds,  and  a  thin  mucus  through  the 
aperture  at  the  insertion  of  the  stalk. 

The  phenomenon  of  the  expulsion  of  the 
this  plant  has  acquired,  of  late  years,  increased  in- 
terest from  the  circumstance  of  Dutiochet1  having 
adduced  it  as  one  of  the  effects  of  endosmom.  It  is 
well  known  that  when  two  fluids  of  unequal  dens- 
ity are  separated  from  each  oilier  hy  membrane 
(animal  or  vegetable),  a  double  permeation  of  fluidi 
takes  place— that  is,  each  fluid  passes  through  the 
membrane,  and  mixes  with  the  other  fluid;  the 
current  in  one  direction  is  called  endosmosis,  that  in 
the  opposite  direction  exosmosis. 

Now  to  apply  these  facts  to  the  phenomena  of 
the  Elaterium  apple.  In  die  centre  of  this  fruit, 
and  surrounding  the  seeds,  is  a  very  singular  variety 
of  organic  matter,  which  appears  like  thick  muctu, 
It  is  called  by  some  botanists  placentary  mailer  (see 
Fig.  353,  c).  External  to  this,  that  is,  in  the  tissue 
of  the  pericarp,  there  is  another  organic  liquid,  whose 
density  is  less  than  that  of  the  placentary  matter. 
These  two  fluids  being  separated  from  each  other 
by  membrane,  are  in  a  proper  condition  for  the  ope- 
ration of  endosmosis;  consequently,  the  central  cell  gradually  becomes  very  much  distended 
(at  the  expense  of  the  liquid  in  the  tissue  of  the  pericarp),  and  ultimately  gives  way  at  the 
weakest  point;  namely,  where  the  peduncle  is  articulated  with  the  fruit,  and  the  contents  of 
the  cells  are  expelled  with  great  violence,  from  the  sudden  contraction  of  the  distended 
tissues. 

Seat  of  Elaterium. — Some  years  since  Dr.  Clutterbuck2  ascertained  that  the  active  substance, 
elaterium,  "  is  neither  lodged  in  the  roots,  leaves,  flowers,  nor  stalks,  in  any  considerable  quan- 
tity; nor  is  it  to  be  found  in  the  body  of  the  fruit  itself,  or  in  the  seeds  contained  within  it;  it 
was  only  in  the  juice  around  the  seeds,  therefore,  that  it  could  be  looked  for,"  and  here  it  was 
found.  The  precise  situation  of  it  will  be  readily  comprehended  by  inspecting  a  transverse 
section  of  the  elaterium  pepo  (see  Fig.  353,  c).  We  observe  that  the  external  portion  of  the 
pericarp  (namely,  the  epicarp)  is  furnished  with  rigid  hairs;  within  the  epicarp  is  a  whitish 
sarcocarp,  forming  what  Dr.  Clutterbuck  terms  the  body  of  the  fruit.  The  centre  of  the  fruit  is 
divided  into  three  cells,  by  projections  of  the  three  parietal  placentas  to  which  the  seeds  are 
attached.  Between  these  projections,  and  surrounding  the  seeds,  is  the  pulp,  the  placentary  mat- 
ter, or  the  juke  around  the  seeds  (Clutterbuck).  It  is  paler  than  the  sarcocarp,  and  is  composed 
of  a  very  lax  tissue,  which,  as  the  fruit  maturates,  takes  on,  says  Aug.  bt.  Hilaire,  a  gelatinous 
consistency,  becomes  disorganized,  and  melts  into  water. 

"The  centre  of  the  fruit  of  Momordica  Elaterium,'*  says  Dutrochet,3  "contains  a  very  singu- 
lar organic  substance,  and  which  has  no  resemblance  to  any  other  vegetable  tissue.  It  seems 
to  be  a  green  very  thick  mucus.  Viewed  by  the  microscope,  it  appears  to  consist  of  an  immense 
quantity  of  very  small  globules,  agglomerated  sometimes  confusedly,  sometimes  so  as  to  form 
irregular  strise.  This  substance  is  penetrated  by  a  whitish  liquid,  by  a  sort  of  emulsion,  which 
is  so  much  the  more  dense  as  we  observe  it  at  an  epoch  nearer  maturity.     This  aqueon- 


Momordica  Elaterium. 

a.  Pepo  expelling  its  seeds. 

b.  Stalk. 

c.  Transverse  section  of  the  pepo. 


1  Nouv.  Re'h.  sur  VEnd.  p.  66,  1828. 
3  Op.  tit.  p.  69. 


2  Lond.  Med.  Rep.  vol.  xii. 
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escapes  immediately  we  open  the  green  fruit.  By  the  microscope,  we  see  some  almost  imper- 
ceptible globules  which  swim  in  this  liquid.  At  the  epoch  of  maturity,  this  whitish  liquid  is 
much  more  abundant,  and  at  the  same  time  much  denser;  the  globules,  which  it  holds  in 
suspension,  have  become  much  larger." 

Hah.— South  of  Europe.  Common  on  rubbish  in  the  villages  of  Greece  and  the 
Archipelago.     A  few  acres  of  it  are  annually  cultivated  at  Mitcham. 

Extraction  of  Elaterium  — We  are  indebted  to  Dr.  Clutterbuck  for  the 
present  improved  method  of  manufacturing  elaterium. 

a.  Dr.  Clcttf.rbuck's  Process. — "The  cucumbers  should  be  gathered  when  nearly  as  ripe 
as  possible,  and  without  violence  that  might  endanger  their  bursting.  They  should  then  be 
wetted  by  the  affusion  of  cold  water,  that  less  of  the  juice  when  they  are  cut  may  adhere  to 
the  external  surface.  In  this  state,  they  should  be  cut  through  longitudinally,  and  the  juice 
allowed  to  strain  through  a  fine  sieve  placed  in  a  large  earthenware  vessel.  The  seeds  and 
surrounding  pulp  should  be  scooped  out  upon  the  sitjve,  and  washed  with  repeated  affusions  of 
cold  water,  by  which  they  will  be  freed  from  all  adhering  juice.  Something  will  be  saved 
also  by  afterwards  rinsing  the  split  cucumbers  themselves  in  cold  water,  from  which  a  portion 
of  elaterium  may  be  collected. 

"After  standing  a  few  hours,  a  sediment  is  formed,  from  which  the  clear  liquor  is  to  be 
poured  off;  it  is  then  to  be  thinly  spread  on  fine  linen,  and  exposed  to  the  air  to  dry;  a  gentle 
warmth  may  be  employed  without  injury,  but  the  access  of  sunshine  destroys  the  fine  green 
colour  which  the  substance  otherwise  acquires."  From  forty  fruits,  Dr.  Clutterbuck  obtained 
only  six  grains  of  elaterium.  The  elaterium  thus  procured  is  of  the  finest  quality;  but  the 
product  is  very  small. 

8.  Process  of  the  British  Pharmacopeias. — The  London  College,  gives  the  following 
directions  for  its  preparation:  Slice  ripe  wild  cucumbers  lengthwise,  and  strain  the  juice,  very 
gently  expressed,  through  a  very  fine  hair-sieve;  then  set  it  by  for  some  hours,  until  the  thicker 
part  Iras  subsided.  The  thinner  supernatant  part  being  rejected,  dry  the  thicker  part  with  a 
gentle  heat. — The  processes  of  die  Edinburgh  and  Dublin  Colleges  are  essentially  the  same. 

y.  Process  actually  followed. — The  following  is  the  mode  of  preparation  which  I  have 
seen  practised  at  Apothecaries'  Hall,  London:  The  fruits  are  cut  longitudinally  in  halves  by 
women,  and  are  then  placed  in  a  hempen  cloth,  and  put  into  a  common  screw-press.  Appa- 
rently, a  tolerable  pressure  is  applied,  but  for  a  few  minutes  only,  being  removed  before  all  the 
juice  has  ceased  running  out.  A  greenish,  slightly  turbid  liquor  runs  out.  When  the  fruits  are 
taken  out  of  the  press,  they  are  but  very  slightly  crushed,  so  that  the  pressure  cannot  have  been 
great.  The  juice,  as  it  runs  from  the  press,  falls  into  a  hair-sieve,  through  which  it  flows  into 
a  cylindrical-lipped  glass  jar.  Here  it  is  allowed  to  remain  for  about  two  hours,  during  which 
time  a  greenish  fecula  is  deposited.  The  supernatant  liquor  is  then  carefully  poured  off,  and 
the  thicker  liquor  at  the  bottom  is  placed  on  a  paper  filter  supported  by  a  cloth  filter  stretched 
on  a  wooden  frame.  A  bitter,  yellowish-brown  (sherry-coloured)  liquor  runs  through,  and  a 
green  mass  is  left  on  the  filter.  The  latter  is  then  carefully  dried  by  a  stove,  and  constitutes 
the  finest  elaterium.  The  mother  liquor,  which  was  poured  off  from  the  deposit,  is  placed  in 
shallow  brown  pans,  and  there  lets  fall  a  fresh  deposit,  which,  when  separated  and  dried, 
forms  a  paler  elaterium. 

After  the  elaterium  has  been  deposited  from  the  juice,  a  mucilaginous  matter 
subsides,  which  greatly  deteriorates  the  elaterium  (if  it  has  not  been  previously 
separated),  and  renders  it,  when  dry,  dark,  gummy,  and  much  curled. 

Theory  of  the  Process. — Dr.  Clutterbuck's  experiments  have  shown  that  the 
finest  elaterium  is  obtained  without  pressure  from  the  fruits  when  nearly  as  ripe  as 
possible.  In  practice,  however,  pressure  must  be  employed;  because  the  cucumbers 
must  not  be  too  ripe  when  gathered,  or  they  are  apt  to  burst  during  their  journey 
to  town,  or  by  handling  ;  and  in  this  imperfectly  ripe  state  the  juice  does  not  flow 
from  them  until  pressure  be  employed.  If  the  juice  of  one  of  the  fruits  be  received 
on  a  plate  of  glass,  it  is  at  first  nearly  colourless  and  transparent.  In  a  few  minutes, 
however,  by  exposure  to  the  air,  it  becomes  slightly  turbid  (milky);  and  small 
white  coagula  are  formed  in  it.  By  slow  and  spontaneous  evaporation,  crystals  of 
ftrhomboidal  figure  are  perceptible  on  the  glass  when  examined  by  a  magnifier. 
crystals  are  Elaterin.  They  are  probably  formed  by  the  influence  of  the  air 
od  the  juice.  Elaterium  of  commerce  consists  essentially  of  this  elaterin  contami- 
nated with  the  green  colouring  matter,  cellular  tissue,  and  starch,  expressed  from 
tne  fruit,  and  mixed  with  the  residue  obtained  by  drying  the  bitter  liquor  above 
referred  to,  with  which  the  tissues  and  elaterin  were  moistened. 

DescBTCTION. — The   Elaterium  (Elaterium;   Extractum  Elatcrii,  L.  E.  D.)  of 


746 


VEGETABLES.— Nat.  Ord.  Cucurbitaceje. 


commerce  is  a  very  variable  article.     Two  kinds  are  distinguished,  the  English  and 

the  Maltese. 

1.  English  Elaterium  (Elaterium  avcjlicum)  is  manufactured  at  Apothecaries' 
Hall,  at  Mitcham,  and  perhaps  at  other  places.  The  /incut  (Elaterium  album,  Aut.) 
occurs  in  light,  friable,  thin,  very  slightly  curled  flakes,  or  flat  cakes,  or  fragments 
which  frequently  bear  the  impression  of  the  paper  or  muslin  on  which  the  elaterium 
was  dried.  Its  colour  is  pale,  grayish-green,  which  by  exposure  becomes  yellowish. 
Its  taste  is  acrid  and  bitterish  ;  it  has  a  faint  animal  odour  (not  very  dissimilar  to 
that  of  ergot  of  rye),  but  combined  with  a  fragrancy  which  reminds  me  of  senna  or 
tea.  By  keeping  nine  or  ten  years,  a  sample  of  good  elaterium  in  my  museum  has 
assumed  a  sparkling  appearance,  as  if  it  contained  very  minute  crystals. 

Inferior  kinds  (Elaterium  nigrum,  Auct.)  are  sometimes  hard,  break  with  diffi- 
culty, or  with  a  resinous  fracture,  are  much  curled,  gummy,  and  dark  coloured 
(brown  or  olive-green).  They  are  probably  prepared  from  the  juice,  after  the  finest 
elaterium  has  been  separated.  In  my  museum,  I  have  several  varieties  of  this  in- 
ferior kind,  which  were  collected  by  Dr.  Clutterbuck.  One  is  in  the  form  of  a 
brownish  powder.  Dr.  Clutterbuck  states  that  of  the  best  specimens  of  elaterium 
from  Apothecaries'  Hall,  spirit  dissolves  more  than  half;  while  of  inferior  sorts,  a 
fourth  part  only  is  dissolved.  Mr.  Barry1  says  that  the  solubility  of  elaterium, 
manufactured  by  Dr.  Clutterbuck's  process,  is  as  follows  : — 


Ten  grains  of  Elateri um'manu factured  according  to 
Dr.  Clutterbuck's  process. 


Dissolved  in  spirit,  of  Specific 
gravity 


fist  sample     5. 5  grains. 

By  Messrs.  Allen  and  Co.<  2d  sample     6.2      " 

(3d   sample     6.4     ." 

At  Apothecaries'  Hall 6         " 

2.  Maltese  Elaterium  {Elaterium  melitense). — This  is  imported  from  Malta.  It 
is  in  much  larger  flakes  than  the  best  English  elaterium,  and  frequently  ha 
adherent  paper  on  which  it  has  been  dried ;  its  colour  is  much  paler,  sometimes 
with  hardly  a  trace  of  green.  Some  specimens  are  more  friable  and  softer,  and 
occasionally  are  rather  chalky  to  the  touch.  My  specimens  are  mixtures  of  chalk 
and  starch ;  hence  they  effervesce  with  acids,  and  become  blue  with  iodine.  I  am 
assured  that  Maltese  elaterium  is  mixed,  in  this  country,  with  buckthorn  juice,  to 
deepen  its  colour,  and  promote  its  purgative  operation. 

Composition. — Braconnot3  analyzed  the  expressed,  boiled,  filtered,  and  evapo- 
rated juice  of  the  plant.  Soon  after  Dr.  Clutterbuck's  experiments  on  elaterium, 
Dr.  Paris3  analyzed  this  substance.  In  1831,  Mr.  Hennell4  published  an  analysis 
of  it.  In  1835,  Landerer5  examined  the  juice  of  the  fruit  growing  in  Nauplia 
(Napoli).  Farthermore,  the  active  principle  of  elaterium  was  examined  in  1831 
by  Dr.  Morries,6  and  afterwards  by  Marquart.7 


1.2 


Dr.  Paris's  Analysis. 

"Elatin } 

Bitter  matter    .    .    .  )      

Extractive 2.6 

Fecula 2.8 

Gluten 0.5 

Woody  matter 2.5 

Water 0.4 

i  — 

Elaterium 10.0 


ilfr.  HenneWs  Analysis. 

Crystallizable  substance  (Elaterin)  ...  44 

Green  Resin I7 

Starch f> 

Woody  fibre 27 

Saline  matters 7 

Elaterium Ml 


1.  Elatf.iux  (Elaterine  :  Momnrdicine) .— Dr .  Clutterbuck  showed,  in  1819,  that  the  active 
principle  of  elaterium  was  insoluble  in  water,  bin  soluble  in  alcohol;  for  he  found  a  watery 
infusion  of  eight  grains  had  no  effect,  whereas  the  alcoholic  extract  in  the  dose  of  one-sixteenth 
of  a  grain  produced  considerable  purging,  and  often  vomiting;  and  when  the  dose  was  increased 
to  a  quarter  of  a  grain  the  effect  was  more  considerable,  and  often  took  place  in  a  very  few 
minutes.     The  action  of  these  liquids  on  elaterium,  led  Dr.  Clutterbuck  to  believe  that  the  active 


1  Paris.  Pharmacol. 

3  Pharmacolo^i" . 

5  Phnrm.  Central- BlattfUr  1835,  131. 

'  Pharm.  Central- Blatt fur  ItZi,  S.  850. 


*  Jnvrn.  Phys.  lxxxiv.  202.  . 

1  Journal  of  the  Royal  In 

Ld.  and  Surg.  Journ.  ix:. 
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principle  was  of  a  resinous  nature.  But  the  alcoholic  tincture  of  elaterium  contains  three  prin- 
ciples: elaterin,  the  green  resin,  and  a  bitter  matter.  By  treating  this  alcoholic  extract  with 
boiling  distilled  water,  the  bitter  matter  is  dissolved  ;  the  residue  (elaterin  and  green  resin)  was 
termed  by  Dr.  Paris  (latin.  Dr.  Morries,  in  1831,  separated  the  green  resin  and  isolated  elaterin  ; 
though  Mr.  Hennell  sepms  to  have  discovered  it  about  the  same  time.  Dr.  Morrips  obtained 
it  by  evaporating  the  alcoholic  tincture  of  elaterium  to  the  consistence  of  thin  oil,  and  then  throw- 
ing it  into  boiling  distilled  water;  a  white  crystalline  precipitate  was  formed,  which  increased 
as  the  liquor  cooled.  This  precipitate  was  afterwards  purified  by  a  second  solution  in  alcohol 
and  subsequent  precipitation  by  water.  Mr.  Henoch's  process  was  different.  He  separated 
the  resin  from  the  crystalline  matter  of  the  alcoholic  extract  of  elaterium  by  ether,  which  took 
up  the  rfsin  and  left  the  elaterin  ;  the  latter  was  then  purified  by  solution  in  hot  alcohol  and 
subsequent  crystallization.  Marquart's  process  is  less  likely  to  yield  pure  elaterium,  since  he 
procured  it  from  an  extract  prepared  by  evaporating  the  expressed  juice.  Another  method 
(founded,  I  presume,  on  the  directions  of  the  Edinburgh  College)  for  the  determination  of  the 
goodness  of  elaterium,  is  to  treat  the  alcoholic  extract  of  elaterium  with  a  solution  of  potash, 
which  takes  up  the  bitter  matter  as  well  as  the  resin,  and  leaves  the  elaterin.  The  quantity 
of  elaterin  in  elaterium  is  thus  stated  by  different  authorities: — 

100  parts  of  Elaterium,  Quantity  of  Elaterin. 

Prepared  according  to  the  London  College  (Hennell) 44 

Best  Brir:sh  Elaterium  (Morries) 26 

Worst  ditto  (Morries) 15 

French  Elaterium  (Morries) • 5  or  6 

Elaterium  (Edinburgh  Pharmacopoeia) 14 .3  to  25 

Best  specimens  (Balmer1) 33 

line  sample,  prepared  at  Apothecaries'  Hall  in  1839,  and  dried  by  steam  heat 
(Pereira) 26 

These  discrepancies  must  arise  principally  from  the  different  degrees  of  goodness  of  samples 
examined;  but  partly  also  from  different  modes  of  proceeding.  I  found  that  30  grs.  of  fine  ela- 
terium, prepared  at  Apothecaries'  Hall  in  1839,  lost  by  drying  on  a  stenm-bath  1.5  grs.  Boiled 
in  repeated  portions  of  rectified  spirit,  the  dried  mass  lost  18  grs.  The  concentrated  green 
tincture  poured  into  dilute  liquor  potassas  (see  process  of  the  Edinburgh  Pharmacopoeia,  p.  1506) 
deposited  crystals  which,  dried  by  steam  heat,  weighed  7.5  grs. 

Elaterin  possesses  the  following  qualities:  it  is  crystalline,  and  has  a  silky  appearance;  the 
crystals,  viewed  by  a  magnifying  glass,  are  observed  to  be  rounded  prisms  with  striated  sides; 
it  is  very  bitter,  but  odourless;  is  neither  acid  nor  alkaline,  and  is  insoluble  in  water,  but  soluble 
in  hot  alcohol.  Mr.  Hennell  says  if  is  only  very  slightly  soluble  in  ether;  whereas  Dr.  Morries 
states  it  to  be  readily  soluble  in  both  ether  and  fixed  oil.  It  is  fusible,  according  to  Mr.  Hen- 
nell, at  350°  F.,  or  at  392°  Phillips.  Mr.  Hennell  states  that  it  is  composed  of  Carbon  36.9, 
Hydrogen  23.9,  and  Oxygen  39.2,  which  nearly  corresponds  to  the  formula  C6H12OV2  Dr.  Mor- 
ries says  that  at  a  high  temperature  it  is  dissipated  in  a  thick,  white,  pungent  vapour,  having 
an  atnmoniacal  odour;  if  so,  nitrogen  must  be  a  constituent.  But  neither  by  the  odour,  nor  by 
turmeric,  can  I  detect  ammonia  in  this  vapour.  The  late  Dr.  Duncan,  of  Edinburgh,  ascertained 
that  in  doses  of  one-twelfth  or  one  sixteenth  of  a  grain  it  had  all  the  effects  of  a  dose  of  elaterium. 
"A  tenth  of  a  grain,"  says  Dr.  Christison,  "as  I  have  myself  witnessed,  will  sometimes  cause 
purging  in  man;  and  a  fifth  of  a  grain,  in  two  doses,  administered  at  an  interval  of  twenty-four 
hours  to  a  rabbit,  killed  it  in  seventeen  hours  after  the  second  dose."  Dr.  Golding  Bird  thinks 
one-sixteenth  of  a  grain  a  fair  dose  to  commence  with;  he  repeats  it  every  two  hours  until  some 
effect  is  produced.  It  may  be  taken  dissolved  in  spirit,  and  by  this  diffused  through  an  aqueous 
vehicle. 

2.  Giieen  Resin  (Clilorophylle?). — Is  insoluble  in  water,  but  dissolves  in  alcohol,  ether,  and 
caustic  potash.     It  does  not  redden  litmus,  though  from  its  ready  solubility  in  caustic  potash  its 

nre  might  be  suspected.  Some  of  it,  prepared  by  Mr.  Hennell,  was  tried  at  St.  Bar- 
tholomew's Hospital,  and  found  to  act  powerfully  as  a  purgative  in  doses  of  less  than  a  third 
Ota  grain.  Perhaps  this  might  have  arisen  from  the  presence  of  elaterin;  for  twenty-one  grains 
of  the  resin  yielded  four  grains  of  elaterin. 

3.  Bitter  Matter— This  is  soluble  both  in  water  and  alcohol.  Its  taste  is  intensely  bitter; 
its  colour  is  brownish  yellow. 

Characteristics. — Good  elaterium  is  friable,  has  a  pale  greenish-gray  colour, 
Mid  an  animal  odour.  Digested  in  rectified  spirit,  it  yields  a  fine  green  tincture. 
■Thrown  into  water  it  floats.  It  does  not  effervesce  in  diluted  hydrochloric  acid ; 
1  liquor  being  digested  on  elaterium,  and  subsequently  rendered  nearly  neu- 
tral by  ammonia,  gives  Bcaroely  any  cloudiness  on  the  addition  of  oxalate  of  ammonia. 
J  mulled  with  tincture  of  iodine,  it  gives  no  evidence  of  the  presence  of  starch; 
though,  if  it  be  boiled  in  water,  the  decoction,  when  cold,  gives  traces  of  starch,  by 

1  Land.  Mtd.  Gaz.  XIV.  009.  »  [According  to  Zweuger,  its  composition  is  CWC.— Ed.] 
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the  blue  colour  developed  on  the  addition  of  iodine.     If  the  ash  formed  by  the  brut*. 

ing  of  elaterium  in  the  air  be  ignited  in  the  outer  cone  of  the  flame  of  a  candle  the 
presence  of  potash  is  indicated  by  the  bluish  or  violet  tinge. 

Maltese  elaterium  has  no  odour,  and  scarcely  any  green  tinge.  Examined  by  the 
microscope,  it  is  found  to  contain  globules  of  wheaten  starch.  It  sinks  in  water 
effervesces  with  diluted  hydrochloric  acid,  yielding  a  solution  which,  when  Dearly 
neutralized  by  ammonia,  gives  a  copious  precipitate  [oxalate  of  lime)  on  the  addition 
of  oxalate  of  ammonia.  Tincture  of  iodine  stains  it  bluish  or  greenish  black  ( iodidt 
of  starch).  If  the  cinder  obtained  by  burning  Maltese  elaterium  in  the  air  be 
ignited  in  the  outer  cone  of  the  flame  of  the  candle,  it  communicates  an  orange  tint 
to  the  flame  (lime?).  The  adulteration  of  elaterium  by  starch  was  known  to  Dios- 
corides.  The  Edinburgh  College  (1841),  gives  the  following  characteristics  of  good 
elaterium : — 

"Colour  pale-gray;  when  exhausted  by  rectified  spirit,  the  solution,  concentrated,  ami 
into  hot  diluted  aqua  potassae,  deposits,  on  cooling,  minute  silky,  colourless  crystals,  weighing 
from  a  seventh  to  a  fourth  of  the  elaterium." 

In  the  Edinburgh  Pharmacopoeia  for  1839,  it  was  stated  that  elaterium  should 
yield  "at  least  a  seventh"  of  elaterin ;  and  in  the  first  edition  of  the  Elements,  I 
observe  that  "these  characteristics  are  not  sufficiently  accurate.  Good  elaterium 
is  pale  greenish-gray;  and  when  treated  as  the  College  directs,  should  yield  26  per 
cent,  of  crystals  (i.  e.  elaterin)."  It  will  be  seen  that  the  College  has  somewhat 
modified  its  original  statement. 

Physiological  Effects,  o.  On  Vegetables. — Macaire  found  a  branch  of  the 
Momordica  Elaterium  wTas  speedily  destroyed  by  immersing  it  in  a  solution  of  the 
extract  of  this  plant.1 

/3.  On  Animals. — Viborg2  gave  a  pound  of  the  fruit  of  Momordica  Elaterium  to 
a  horse  without  any  effect.  Two  and  a  half  pounds  of  the  whole  plant  (roots,  leaves, 
and  stem)  also  appeared  inert. 

The  only  experiments  made  with  the  extract  of  elaterium  that  I  am  acquainted 
with,  are  those  of  Orfila3  on  dogs.  They  are  three  in  number,  and  prove  that  this 
substance  is  a  powerful  local  irritant,  producing  death,  even  when  it  has  been  applied 
to  the  cellular  tissue  of  the  thigh,  in  consequence,  as  he  supposes,  of  the  nervous 
system  being  sympathetically  affected.  Moreover,  he  concludes,  from  his  observa- 
tions, that  elaterium  exerts  a  special  action  on  the  rectum. 

y.  On  Man. — The  acridity  of  elaterium  in  its  local  operation  is  well  shown  by 
various  facts.  Pliny  truly  observes  that  the  juice  of  the  elaterium  apple  is  danger- 
ous when  applied  to  the  eye ;  and  Dr.  Clutterbuck  mentions  that  some  of  it  "  getting 
accidentally  into  the  eye  in  one  instance,  it  occasioned  severe  pain  and  inflammation, 
with  an  erysipelatous  swelling  of  the  eyelids,  that  continued  till  the  following  day." 
We  have  a  farther  proof  of  its  irritant  properties  in  the  inflammation  and  ulceration 
of  the  fingers  of  those  employed  in  its  preparation.  When  swallowed,  it  irritates 
the  gastro-intestinal  membrane,  and  occasions  vomiting  and  violent  purging;  hence 
it  is  called  a  drastic  purgative.  Fine  elaterium,  in  the  dose  of  J-th  of  a  grain,  seldom 
fails  to  purge  violently,  and  sometimes  to  vomit.  This  was  long  since  noticed  by 
Dr.  Clutterbuck;  and  I  can  verify  his  statement  from  repeated  observations.  Even 
J-th  of  a  grain  will  generally  excite  considerable  purging.  The  elaterium  of  the 
shops,  however,  is  rarely  so  active  as  this;  and  I  have  known  two  grains  given  with 
no  more  effect  than  the  pure  elaterium  would  excite  in  the  dose  of  |th  of  a  grain. 
Elaterium  powerfully  excites  the  secreting  and  exhaling  vessels  of  the  alimentary 
canal,  and  thereby  occasions  very  watery  stools;  hence  the  term  hydragogue  applied 
to  it.  In  some  dropsical  cases,  I  have  known  a  single  dose  discharge  several  pints 
of  fluid  by  the  bowels.  The  gripings  and  the  increased  pumber  of  evacuations  prove 
that  the  irritation  is  not  confined  to  the  mucous  coat,  but  is  extended  to  the  muscular 


1  Mini,  de  la  Soc.  de  Phys.  de  Geneve,  iv.  2  Wibmcr,  Wirk.  d.  Arzneim.  u.  Gifte,  Bd.  iii.  S.  296. 

*  Tox.  Gin. 
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coat.  Under  the  influence  of  a  full  dose,  the  pulse  is  excited,  the  tongue  becomes 
dry,  and  sometimes  furred,  and  great  thirst  is  produced.  Occasionally,  the  skin  be- 
comes damp  under  the  operation  of  elaterium. 

Elaterium  has  been  supposed  to  exert  a  specific  influence  over  the  uterus.  Thus 
Dioscorides  and  even  later  writers  state  that  it  provokes  the  menses,  and  is  apt  to 
produce  the  death  of  the  foetus  in  utero.  Its  uterine  influence,  however,  is  probably 
not  greater,  in  proportion  to  its  cathartic  property,  than  that  of  other  violent  drastics, 
which  act  powerfully  on  the  large  intestines. 

Does  elaterium  become  absorbed  ?  We  have  no  stronger  evidence  to  offer  in 
favour  of  the  affirmative  of  this  question  than  that  mentioned  by  Hippocrates,1  that 
the  milk  of  women  and  goats  who  have  eaten  elaterium,  or  the  wild  cucumber, 
possesses  purgative  properties.  Farthermore,  the  accident  which  occurred  to  Dr. 
Robert  Dickson,  Lecturer  on  Botany  at  St.  George's  Hospital,  seems  to  prove  that 
absorption  must  have  taken  place  by  the  skin.3  Dr.  Dickson  carried  a  specimen  of 
the  plant  in  his  hat  to  his  lodgings,  in  Paris,  from  the  Jardin-du-Iioi.  In  half  an 
hour  he  experienced  violent  headache,  which  was  followed  by  colicky  pain,  violent 
purging,  vomiting,  and  fever. 

Considered  with  respect  to  other  cathartics,  we  find  it  pre-eminently  distinguished 
by  the  violence  of  its  purgative  effect.  Croton  oil  alone  approximates  to  it.  Its 
hydragogue  operation  exceeds  that  of  most,  if  not  all  other,  ordinarily  used  drastics. 

Uses. — The  principal  use  of  elaterium  is  to  excite  watery  evacuations  in  dropsy, 
by  which  a  twofold  effect  is  to  be  hoped  for ;  viz.  first,  absorption  of  the  effused 
fluid ;  secondly,  the  stoppage  of  any  farthur  effusion  in  consequence  of  the  metastasis 
of  vital  action  from  the  seat  of  the  dropsy  to  the  intestinal  membrane.  In  dropsies 
dependent  on,  or  accompanied  with,  disease  of  the  kidney,  the  evacuation  of  water 
from  the  bowels  is  much  to  be  preferred  to  the  employment  of  stimulating  diuretics, 
which  may  add  to  the  severity  of  the  renal  malady.  Of  the  violent  hydragogue 
purgatives,  elaterium  I  believe  to  be  the  most  useful  in  dropsy.  It  evacuates  more 
watery  fluid  than  the  others ;  while,  if  it  be  good,  its  operation  may  be  relied  on. 
It  is  objectionable  where  there  is  great  debility,  and  where  any  inflammatory  or 
other  disease  of  the  bowels  exists.  I  have  seen  the  fatal  termination  of  dropsy 
apparently  accelerated  by  the  use  of  elaterium.  A  dropsical  patient,  much  debili- 
tated, took,  by  order  of  his  physician,  a  dose  of  elaterium,  which  caused  excessive 
alvine  evacuations,  great  exhaustion,  sinking  of  the  pulse,  syncope,  and  death. 
Where  no  contra-indication  to  the  use  of  elaterium  exists,  one  or  two  doses  of  it 
should  be  given  every  other  day,  for  a  week  or  ten  days.  If  continued  longer  than 
this,  it  might  perhaps  bring  on  an  inflammatory  condition  of  the  bowels.  Dr. 
Darwall8  mentions  a  case  in  which  hypercatharsis  and  maniacal  delirium  were 
produced  by  the  prolonged  use  of  elaterium ;  the  delirium,  however,  went  off  in  a 
few  hours.  Some  tonic  (usually  gentian)  is  commonly  conjoined  with  elaterium. 
Thus,  a  pill  composed  of  elaterium  and  extract  of  gentian  is  frequently  employed ; 
or,  we  may  exhibit  infusion  of  gentian  on  alternate  days  with  the  elaterium.  Where 
there  is  a  febrile  condition  of  system,  and  also  where  there  is  an  irritable  or  inflam- 
matory condition  of  the  alimentary  canal,  elaterium  is  inadmissible.  It  is  best 
adapted  for  cold  phlegmatic  constitutions.  Sydenham*  recommended  elaterium  in 
dropsy ;  afterwards,  Lister,5  Heberden,6  Ferriar,7  Clutterbuck,8  and  other  experienced 
practitioners,  bore  testimony  to  its  exceeding  great  efficacy.  But  judging  by  the 
4pses  recommended,  all  of  them,  except  the  last-mentioned  writer,  seem  to  have 
Men  unaware  of  the  great  activity  of  the  medicine  when  pure. 

2.  In  cerebral  affections,  such  as  apoplexy,  or  a  tendency  to  it  (manifested  by 
sleepiness,  stupor,  or  giddiness),  mania,  &c,  elaterium,  as  a  drastic  purgative,  some- 
proves  serviceable  on  the  principle  of  counter-irritation  or  revulsion. 

1  V-tiSh/jigv,  lib.  vi.  sect.  5.  3  Journ.  de  Chim.  Mid.  iv.  61. 

'  Cyclop,  l'ract.  Med.  art.  Anasarca,  vol.  i.  p.  79.  '  Works,  by  Dr.  Pechey,  4th  edit.  p.  393,  1705. 

6  Comment,  ait.  Dropsy. 
''  M  i.  Hist,  el  Reflex,  vol.  iv.  8  Lectures  in  Lancet  for  May  6,  1826,  p.  170. 
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3.  In  obstinate  constipation  from  sluggishness  of  the  intestinal  tube,  elaterium  is 
occasionally  useful.  But  care  must  be  taken  to  ascertain  that  the  constipation  does 
not  depend  on  any  mechanical  impediment  (as  hernia,  or  intussusception)  to  the 
passage  of  the  feces. 

4.  In  yout. — A  combination  of  elaterium  and  opium  has  been  found  serviceable 
in  gout.1 

Administration. — The  dose  of  good  elaterium  is  from  one-sixteenth  to  one-half 
of  a  grain.  I  hear  and  read  of  practitioners  giving  this  substance  to  the  extent  of 
one,  two,  or  even  three  grains;  but  this  can  only  be  from  the  bad  quality  of  the 
drug.  I  have  repeatedly  employed,  and  seen  others  exhibit  elaterium,  and  have 
always  observed  that  a  quarter  of  a  grain  of  good  elaterium  acted  very  powerfully 
sometimes  bringing  away  several  pints  of  fluid;  and  half  a  grain  usually  occasion- 
ing vomiting,  as  well  as  violent  purging.  I  confess  I  should  not  venture  to  exhibit 
a  grain  of  the  same  preparation.  It  is  usually  given  in  the  form  of  pills.  The 
basis  of  the  pills  may  be  extract  of  gentian. 

As  elaterin  (the  active  principle  of  elaterium)  is  soluble  in  rectified  spirit,  a  tinc- 
ture of  elaterium  (tinctura  elaterii)  may  be  employed.  It  contains,  besides  elaterin, 
a  bitter  principle  and  green  resin.  Elaterin  has  been  given  either  in  powder  (mixed 
with  sixty-four  times  its  weight  of  bitartrate  of  potash),  or  in  solution  in  rectified 
spirit  (solutio  elaterinae),  by  Dr.  Golding  Bird,2  in  doses  of  one-sixteenth  to  one- 
eighth  of  a  grain. 

Antidotes. — In  the  event  of  a  case  of  poisoning  by  elaterium,  the  rein 
would  be  demulcent  drinks  and  clysters,  opium,  the  warm  bath,  and  fomentations 
to  the  abdomen  ;  stimulants  (such  as  ammonia  and  brandy)  if  the  circulation  fail; 
bloodletting  to  subdue  the  inflammatory  symptoms,  should  the  state  of  the  general 
system  not  contraindicate  it. 


OTHER   DIETETICAL,  MEDICINAL,  OR  POISONOUS  CUCURBITACE5I. 

The  fruits  of  several  cucurbitaceous  plants  are  employed  as  articles  of  food.  The  Cucumber 
(Cucumis  sativus),  the  Melon  (Cucumis  Melo),  the  Water  Melon  (Cucumis  Cilrullus),  the  Vege- 
table Marrow  (Cucurbila  ovifera),  the  Pumpkin  or  Pumpion  (Cururbita  Pepo),  and  the  Melon- 
Pumpkin  or  Squash  (Cucurbita  Melopepo),  are  those  in  most  frequent  use.  They  contain  a 
watery,  sweet  or  acidulous  cooling  pulp,  which  is  slightly  nutritious  when  taken  raw,  and  in 
some  habits  proves  laxative. 

The  fresh  root  of  Bryonia  dloica  is  sold  by  herbalists  under  the  name  of  While  Bryony  and 
mandrake  root.  Fashioned  into  a  rude  representation  of  the  human  figure,  I  have  seen  it  ex- 
hibited at  an  herb-shop  as  a  sign.  Bryony  root  contains  a  peculiar  bitter  matter  called 
The  root  operates  as  a  violent  emetie  and  purgative.  I  have  seen  one  case  of  poisoning  by  it. 
The  symptoms  were  those  of  cholera.  As  the  accident  occurred  at  the  time  when  this 
was  raging  here,  the  practitioner  who  was  called  in  concluded  it  was  a  case  of  cholera,  and 
mistook  a  piece  of  bryony  root,  shown  him  as  being  part  of  what  the  patient  had  eaten,  for  a 
piece  of  turnip.  The  patient  (a  woman)  recovered.  Bryony  root  is  employed  as  a  topical 
application  to  bruised  parts. 


Order  LVIII.  MYRTACE^,  R.  Brown.— THE  MYRTLE 

TRIBE. 

Characters. — Sepals  4 — 6,  generally  5,  concreted  into  a  tube,  which  ais  adnate  to  the  ovary, 
sometimes  distinct  at  the  apex,  and  as  far  as  the  margin  of  the  ovary,  at  other  times  concrete  at 
the  apex,  and  as  far  as  the  throat.  Petals  inserted  on  the  calyx,  as  many  as  the  sepals  with 
which  they  alternate,  and  quincuncial  in  cestivation,  very  rarely  absent.  Stamens  inserted  with 
the  petals,  often  in  many  rows,  double,  or  generally  many  times  the  number  of  the  petal-:  frf'i- 
ments  either  free  or  variously  all  connected  or  polyadelphous,  before  flowering  somewhat  in- 
curved •  anthers  ovate,  bilocular,  small,  dehiscing  by  a  double  chink.     Carpella  4 — 0,  generally  o, 

■ — i — ' 

1  Sutton,  Tracts  on  Gout,  p.  201.  2  Lond.  Med.  Gaz.  Uf, 
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by  abortion  often  fewer,  concrete  into  a  many-celled  ovary,  which  is  adnate  to  the  calyx.  Style, 
composed  of  many  partial  styles  concreted,  and,  therefore,  called  single,  with  a  simple  stigma. 
Fruit  various,  many  celled,  many  seeded.  Seeds  various;  embryo  exalbuminous.  (De  Cand.) — 
Trees  or  skrubs.  Leaves  generally  opposite,  rarely  alternate,  exstipulate,  quite  entire,  dotted  with 
pellucid  glands,  and  usually  with  a  vein  running  parallel  with  their  margin,  hi  florescence 
variable;  usually  axillary.     Flowers  red,  white,  occasionally  yellow,  never  blue. 

Properties. — Aromatic  volatile  oil  and  astringent  matter  (especially  the  former)  are  the 
principles  to  which  the  medicinal  properties  of  Myrtacese  are  referable.  The  pellucid  dotting 
of  the  leaves  and  other  parts  indicates  the  volatile  oil. 

253.  MELALEUCA  MINOR,  Smith,  L.E.;  MELALEUCA 
CAJUPUTI,  D.-THE  LESSER  MELALEUCA. 

Melaleuca  Cajuputi,  Malon,  Roxburgh. 

Sex.  Syst.  Polyadelphia,  Icosandria. 

(Oleum  e  foliis  destillatum,  L. — Volatile  oil  of  the  leaves,  E.) 

History. — This  tree  was  described  by  Rumphius1  under  the  names  of  Arhor 
alba  minor,  Cajuputi,  Daun  ki/.y'il,  and  Caju-kilan.  It  has  got  its  name  from  its 
colour  kdyu-puti,  which  signifies  white  wood,  and  hence  its  appellation,  as  given  to 
it  by  Rumphius,  arbor  alba.2 

Botany.  Gen.  Char.— Tube  of  the  calyx  almost  hemispherical ;  limb  5-partite. 
Petals  5.  Bundles  of  stamens  5,  elongated,  alternate  with  the  petals  ;  anthers  in- 
cumbent. Style  filiform  ;  stiyma  obtuse.  Capsule  connate  with,  and  inclosed  in, 
tbe  tbickened  tube  of  the  calyx,  which  is  adnate  at  its  base  to  the  branch  ;  3-celled, 
many-seeded.  Seeds  angular.  (De  Cand.) — Trees  or  shrubs.  Leaves  alternate  or 
opposite,  quite  entire,  equal  at  the  base.  Flowers  sessile,  or  somewhat  adnate, 
spiked  or  capitate,  white,  yellowish,  or  purplish. 

Sp.Char.— Leaves  alternate,  elliptical-lanceolate,  somewhat  acute,  slightly  falcate, 
3— 5-nerved.  Flowers  spiked,  rather  distant.  Rachis,  Calyx,  and  branchlets,  villose. 
(De  Cand.) 

Trunk  tolerably  erect,  but  crooked ;  bark  thick,  spongy,  whitish  ash-coloured, 
the  exterior  lamina  peeling  off"  in  thin  flakes.  Branches  scattered,  often  drooping. 
Leaves  short-stalked,  while  young  silky,  when  full  grown  smooth,  deep  green,  from 
3  to  5  inches  long,  and  from  half  to  three-quarters  of  an  inch  broad,  very  aromatic 
when  bruised.  Spikes  terminal.  Bracts  solitary,  lanceolate.  Calyx  urceolate. 
Corolla  white.  Filaments  from  30  to  40,  united  into  five  portions  at  the  base; 
mitltirs  with  a  yellow  gland  at  the  apex.  Style  rather  longer  than  the  stamina; 
stiyma  obscurely  3-lobed ;  ovary  ovate,  united  to  the  calyx.      Capsule  3-valved.3 

Hab.— Moluccas. 

Extraction  of  the  Oil. — Rumphius4  states  that  the  leaves  are  gathered  on  a 
warm  day,  and  placed  in  a  sack,  where  they  become  hot  and  damp.  They  are 
then  macerated  in  water,  and  left  to  ferment  for  a  night,  and  afterwards  submitted 
to  distillation.  Two  sackfuls  of  the  leaves  yield  scarcely  three  drachms  of  oil, 
which  is  limpid,  pellucid,  and  volatile.  Lesson5  has  described  the  method  of  ob- 
taining tbe  oil  at  Rourou,  one  of  the  Molucca  Islands.  The  leaves,  he  says,  are 
gathered  in  the  latter  end  of  September,  and  put  into  the  cucurbit  of  a  copper 
alembic,  surmounted  by  a  neck,  terminated  by  a  capital  without  a  refrigeratory, 
and  a  sufficient  quantity  of  water  is  then  added.  By  distillation,  this  liquid  is  made 
to  traverse  a  worm  immersed  in  a  hogshead  filled  with  water,  and  is  collected  in  a 
:  the  oil  which  floats  is  very  light,  and  of  an  herbaceous  green  colour,  which 
is  owing  to  chlorophylle,  or  perhaps  a  somewhat  different  resinous  principle.  By 
rectification  it  becomes  colourless. 

Description. —  Cajuput  or  Kyapootie  oil  (oleum  cajuputi)  is  usually  imported 

1  //  r'i.  Amboin.  lit),  li.  p.  76. 

3  Mat.  In, lint.  i.  301  ;  end  Crawford,  Hist.  Inri.  Arehip.  vol.  i.  p.  513. 

3  Condensed  from  Roxburgh,  VI.  2nd.  iii.  395;  and  Trans.  Med.-Bot.  Soc.  .April  11.  1828. 

4  Htrb.  Amboin.  *  Journ.  de  Chim.  Me'd.  iii.  237. 
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in  green  glass  bottles  (in  appearance  similar  to  long-necked  beer  bottle*).  Its 
colour  is  green,  the  tint  being  that  of  a  strong  solution  of  chloride  of  copper.  It 
is  transparent,  limpid,  of  a  strong  penetrating  smell,  resembling  the  combined  odour 
of  camphor,  rosemary,  and  cardamom,  and  of  an  aromatic  camphoraceoue  taste 
succeeded  by  a  sensation  of  coolness  like  that  caused  by  oil  of  peppermint.  Iu  the 
mass  the  odour  is  disagreeable,  but  in  small  quantity,  as  when  rubbed  on  tlie  hand 
is  much  more  fragraut.  An  apparently  pure  sample,  which  has  been  several  years 
in  my  museum,  has  a  sp.  gr.  of  0.925.  Dr.  Thomson1  says  the  sp.  gr.  varies  from 
0.914  to  0.9274  ;  while  Mr.  Brande2  states  it  to  be  0.980.  Oil  of  cajuput  is  sola- 
ble  in  alcohol.  Its  boiling  point  is  343°.  When  carefully  distilled  with  water. 
the  first  portion  of  oil  which  passes  over  is  very  light,  and  quite  colourless ;  but 
towards  the  end  of  the  process  a  heavier  and  greenish  oil  distils  over. 

Composition. — According  to  Blanchet3  the  composition  of  oil  of  cajuput  (Cj)' 
H90)  is  as  follows: — 

Atoms.  Eq.Wt.  PerCent. 

Carbon 10    60 77  H 

Hydrogen 9 9     U.flQ 

Oxygen 1    8    10.39 

Cajuputi  Oil 1     77     100.00 

Adulteration. — M.  Guibourt4  detected  in  several  samples  of  oil  of  cajuputi, 
oxide  of  copper  in  solution.  It  is,  he  says,  easily  recognized  by  shaking  the  oil 
with  a  solution  of  ferrocyanide  of  potassium,  when  a  red  precipitate  (ferrori/oii!,!, 
of  copper)  is  formed.  To  this  metal,  derived  as  is  supposed  from  the  copper  vessels 
in  which  the  oil  has  sojourned,  M.  Guibourt-ascribes  the  green  colour  of  the  oil. 
This  conclusion,  however,  was  somewhat  premature  ;  for  all  the  samples  of  the  oil 
which  I  have  examined  were,  though  green,  quite  devoid  of  copper ;  and  Mr. 
Brande  observes,  that  none  of  the  samples  which  he  has  examined  have  contained 
even  a  trace  of  copper. 

In  1831,  oil  of  cajuputi  was  extolled  as  a  remedy  for  cholera.5  In  consequence 
of  the  great  demand  for  it,  which  was  thereby  created,  the  price  rose  from  2  to  14 
shillings  per  ounce;  and  various  imitations  of  it  soon  made  their  appearance  in  the 
market.  One  of  these  consisted  of  oil  of  rosemary  flavoured  with  camphor  and 
oil  of  cardamoms,  and  coloured.  Except  on  this  extraordinary  occasion,  the 
oil  of  cajuputi  met  with  in  the  shops  of  this  country  I  believe  to  be  pure  as  im- 
ported. 

Physiological  Effects. — Cajuput  oil  is  a  powerful  antispasmodic  diffusible 
stimulant  and  sudorific.  From  the  ordinary  distilled  oils  (as  those  of  the  labiate 
plants  and  umbelliferous  fruits)  it  is  distinguished  by  its  stronger  influence  over 
the  nervous  system  (evinced  by  its  antispasmodic  qualities)  and  by  the  greater  diffu- 
sibility  of  its  stimulant  operation.  It  is  allied  to  valerian,  between  which  and 
camphor  it  ought  to  be  placed,  in  a  physiological  classification ;  but  in  large  doses 
it  does  not  disorder  the  mental  faculties  as  these  two  medicines  do. 

Uses. — Cajuput  oil  has  acquired  considerable  celebrity  among  the  Malays;  and 
has  been  more  frequently  employed  in  Germany  than  in  any  other  European  na- 
tion. By  British  practitioners  its  uses  have  hitherto  been  very  limited.  As  a 
diffusible  stimulant  it  is  useful  where  we  wish  promptly  to  raise  the  energy  of  the 
vital  powers,  especially  when  at  the  same  time  any  spasmodic  movements  are  to  be 
allayed.  With  these  views  it  has  been  employed  in  low  fevers,  paralytic  affections, 
and  cholera.  In  the  last-mentioned  diseases  it  acquired  an  ephemeral  reputation, 
in  consequence  of  the  favourable  reports  of  Sir  Matthew  Tierney,  and  others.0  As 
an  antispasmodic,  it  is  a  very  efficacious  remedy,  in  painful  spasmodic  affections  of 
the  stomach,  and  in  flatulent  colic;  but  of  its  uses  in  epilepsy,  chorea,  hysteria, 


1  Org.  Chem.  470.  Q  Diet,  of  Pharm. 

a  Quot(  son,  op.  cit.  *  Journ.  de  (Una.  Mid.  vii.  612. 

*  Lond.  Med.  Gaz.  viii.  6  Lond.  Med.  Mag.  vol.  vni.  pp.  828,  633,  730,  &c. 


The  Clove  Tree  : — History  ;  Botany. 


753 


tetanus,  spasmodic  asthma,  and  some  other  spasmodic  diseases,  in  which  its  efficacy 
has  been  extolled  by  oriental  and  continental  practitioners,  I  have  no  experience. 
timulating  sudorific,  it  proves  occasionally  useful  in  chronic  rheumatism, 
painful  affections,  and  local  paralysis.  As  an  anthelmintic,  it  was  used  by  Ru- 
dolphi. 

Administration. — The  dose  of  it  is  from  2  to  10,  or  even  more,  drops.     It 
may  be  taken  on  sugar,  or  in  the  form  of  an  emulsion. 


4  inches  long,  with  a  strong 


254.  CARYOPHYLLUS  AROMATICUS,  Linn.  L.  E.  ZX-THE 
CLOVE  TREE. 

Sex.  Syst.  Icosandria,  Monogynia. 
(Flos  wndum  explicatus;  Oleum  6  flore  nondum  explicato  destillatum,  L.— Dried  undeveloped  flower- 
Volatile  oil  of  the  undeveloped  flowers,  E.— Flores  nondum  explicati,  et  Oleum  volatile,  D.)  ' 

History. — The  garyophyUon  of  Pliny1  cannot  have  been  our  clove,  since  this 
naturalist  describes  it  as  being  like  a  peppercorn,  but  larger  and  more  brittle.  In- 
deed, it  is  not  certain  who  first  speaks  of  the  clove.  Paulus  iEginetaa  notices 
xapi'dtuUov,  and,  I  think,  probably  refers  to  the  clove ;  though  Sprengel3  regards 
Simeon  Seth  as  the  first  who  mentions  cloves. 

Botany.  Gen.  Char. — Tube  of  the  calyx  cylindrical ;  limb  4-partite.  Petals 
4,  adhering  by  their  points  in  a  sort  of  ca'lyptra.  Stamens  distinct,  arranged  in 
four  parcels,  inserted  in  a  quadrangular  fleshy  hollow  near  the  teeth  of  the  calyx. 
Ovary  2-celled,  each  cell  containing  20  ovules.  Berry,  when  ripe,  1-  or  2-celled, 
1-  or  2-seeded.  Seeds  cylindrical  or  semi-ovate  ;  cotyledons  thick,  fleshy,  concave 
externally,  sinuous  in  various  ways  internally ;  radicle  arising  from  the  centre  of 
the  cotyledons,  straight,  superiorly  hidden  by  the  cotyledons. —  Trees.  Leaves  op- 
posite, coriaceous,  dotted.  Cymes  terminal  or  in  the  forking  of  the  branches; 
somewhat  corymbose.  (De  Cand.) 

Sp.  Char. — Leaves  obovate-oblong,  acuminate  at  both  ends.  Cymes  many-flow- 
ered.  (De  Cand.) 

Trunk  from  15  to  30  feet  high.  Leaves  about 
midrib  and  parallel  lateral  nerves;  footstalks  slender, 
aromatic;  almost  2  inches  long.  Flowers,  odorous. 
Calyx,  at  first  green,  afterwards  purplish-red.  Petals 
4,  larger  than  the  calyx,  imbricated  into  a  globe 
in  bud,  at  length  spreading,  roundish,  concave,  yel- 
lowish-red, very  soon  caducous.  In  the  centre  of  the 
calyx,  and  occupying  the  top  of  the  ovary,  is  a  quad- 
rangular elevated  line  (or  gland)  surrounding,  but 
not  embracing,  the  base  of  the  shortish,  obtusely 
subulate  style.  Filaments  much  longer  than  the  pe- 
llow;  anthers  ovate- cordate-,  yellow,  two-celled. 
Ovary  oblong,  or  almost  cylindrical.  Berry  purplish, 
elliptical,  1-seeded.  Seed  with  a  thin,  soft  integu- 
ment; embryo  elliptical,  greenish,  dotted.  (Condensed 
from  Bot.  Mag.  t.  2749.) 

Hab. — Molucca  Islands ;  where,  as  well  as  at  Su- 
matra, Mauritius,  Bourbon,  Martinique,  and  St.  Vin- 
cent's, it  is  now  extensively  cultivated.  The  short- 
■gfated  and  selfish  policy  of  the  Dutch,  to  limit  the 
cultivation  of  the  plant  to  the  Molucca  Islands,  has,  therefore,  completely  failed.4 

'  But.  Nat.  lib.  xii.  cap.  15,  ed.  Valp.  a  De  re  medica.  lib.  vii.  cap.  3. 

Hiyt.  m  kerb.  i.  -217. 

lory  of  Sumatra. 3d  edit.  p.  14G;  Smith,  in  Rees's  Cyclop. art.  Caryonhyllus  ;  Craw- 
M.Atchip.  iii.  388;  Hooker,  Bot.  ATa/t.Swifl. 
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Collection. — Cloves  are  collected  by  the  hand,  or  beaten  with  reeds  so  as  to 
fall  upon  cloths  placed  under  the  tree,  and  dried  by  fire,  or,  what  is  better,  in  the  sun 

Commerce. — They  are  imported  in  casks  or  bags.  Those  produced  in  the  Mo- 
lucca Islands  usually  come  by  way  of  Rotterdam.  In  1839,  duty  (0^  per  lh  )  was 
paid  on  93,549  lbs. 

Description. — The  clove  of  commerce  (caryophyUus)  is  the  unexpanded  flower 
the  corolla  forming  a  ball  or  sphere  at  the  top,  between  the  four  teeth  of  the  calyx' 
and  thus,  with  the  tapering,  somewhat  quadrangular  tube  of  the  calyx,  giving  the 
appearance  of  a  nail  (whence  the  word  clove,  from  the  French  clou,  a  nail).  The 
length  of  the  clove  is  from  five  to  ten  lines ;  its  thickness  from  1  to  1  and  a  half 
lines.  Its  colour  is  dark  brown  with  a  yellowish-red  tint;  the  corolla  somewhat 
deeper.  Good  cloves  should  be  dark  brown,  and  perfect  in  all  parts,  have  a  strong 
fragrant  odour,  and  a  hot  acrid  taste,  and  when  slightly  pressed  with  the  nail,  give 
out  oil.  They  are  distinguished  in  commerce  by  their  place  of  growth.  Those 
from  the  East  Indies  (Amboyna  and  Bencoolen  cloves)  are  the  best;  they  are  the 
largest,  plumpest,  and  most  oily.  The  Bencoolen  clove  is  the  most  esteemed. 
Cloves  produced  in  the  French  possessions  (Bourbon  and  Cayenne  cloves),  are  smaller 
more  shrivelled,  contain  less  oil,  and  are  of  inferior  value.  The  Cayenne  clave  is 
the  least  esteemed. 

Under  the  name  of  Motheti  Cloves  (matrices  caryophylli  sen  anlhophylli)  are  described,  in 
several  authors,  the  fruits  of  the  clove  (fructiis  caryophylli  uromalici)  which  Imvo 
Fig.  355.  occasionally  been  introduced  as  articles  of  commerce,  and  a  sample  of  which  has 
been  preserved  in  the  collection  of  the  East  India  House.  On  the  8th  of  Feb- 
ruary, 1841,  five  bigs  of  mother  cloves  were  put  up  for  sale  in  London.  They 
have  the  shape  of  an  olive,  than  which  they  are  smaller.  Superiorly,  they  are 
crowned  with  the  four  teeth  of  the  calyx,  with  the  remains  of  the  style  in  the 
centre.  Their  colour  is  similar  to  that  of  the  cluve;  their  odour  and  flavour 
similar,  but  much  weaker.  Internally,  we  find  the  embryo  with  its  two  sinuous 
cotyledons. 

The  broken  peduncles  of  the  clove  (clove  stalks;  grijfe  de  girofle)  are  sometimes 
substituted  by  distillers  for  cloves  (Gnibourt). 

Composition. — Cloves  were  analyzed  by  Trommsdorff,1  who  found 
Clove  them  to  consist  of  volatile  oil  IX,  almost  tasteless  resin  6,  peculiar  kind 

of  tannin  13,  difficultly  soluble  extractive  with  tannin  4,  gum  13,  woody 
fibre  28,  and  water  18. 

1.  Volatile  Oil  (see  p.  755). 

2.  Eugesin  (Stearoptene  of  Oil  of  Cloves). — This  was  found  in  oil  of  cloves  by  Bonastre.  It 
is  in  thin,  white,  pearly  scales,  which  become  yellow  by  keeping.  It  is  very  soluble  in  alcohol 
and  ether;  has  the  odour  and  taste  of  cloves,  but  weaker,  and  is  reddened  by  nitric  acid.  Ac- 
cording to  Dumas,  its  composition  is  Carbon  72.25,  Hydrogen  7.64,  Oxygen  20.11  ;  or  C20HI2O*. 

3.  Caryophyllin  (Clove  sub-resin). — First  described  by  Lodibert,2  and  afterwards  examined 
by  Bonastre.3  It  is  extracted  from  cloves  by  alcohol.  The  Molucca  cloves  yield  the  largest 
quantity  of  it;  those  of  Bourbon  contain  less;  and  the  Cayenne  cloves  none.  It  is  a  satiny, crys- 
talline, odourless,  tasteless,  fusible,  and  volatile  substance  ;  insoluble  in  water,  soluble  in  alcohol 
and  ether ;  slightly  so  in  caustic  alkalies.  It  is  reddened  by  sulphuric  acid.  According  to  Dumas4 
it  is  composed  of  Carbon  79.5,  Hydrogen  10.5,  Oxygen  10.0;  hence  its  formula  is  C^H^O2;  so 
that  its  composition  is  similar  to  that  of  camphor.  [Dr.  Sheridan  Muspratt  has  lately  examined 
the  constitution  of  caryophyllin,  and  has  arrived  at  the  same  result  as  Dumas.  Dr.  M.  also  be- 
lieves cloves  to  contain  a  peculiar  acid,  which  he  has  not  yet  sufficiently  investigated. — En] 

4.  Cloye-tannix. — The  tannin  of  cloves  is  less  acerb  than  ordinary  tannin,  and  its  compound 
with  gelatine  has  less  elasticity. 

Chemical  Characteristics. — Nitric  acid  reddens  infusion  of  cloves.  Tincture 
of  sesquichloride  of  iron  renders  it  blue.  The  oil  of  cloves  also  undergoes  similar 
chano-es  to  the  infusion.  These  facts  deserve  especial  attention  in  relation  to  opium 
and  morphia  (see  Opium),  on  account  of  the  analogous  phenomena  presented  by 
morphia  when  acted  on  by  nitric  acid  and  sesquichloride  of  iron.5  Infusion  and  oil 
of  allspice  are  similarly  affected. 


«  Gmelin,  Handb.  d.  Chem.  ii.  1272.  »  Journ.  de  Pharm.  xi.  101. 

•  jbid.  p.  103.  '  4b»,  de  Ciiim.  et.  Phys.  [ill.  161 

•  Journ.  de  Pharm.  zi.  539  and  566. 
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Physiological  Effects. — Cloves  have  a  very  agreeable  flavour  and  odour,  and 
are  devoid  of  the  fiery  taste  and  acridity  which  distinguish  pepper  and  ginger ;  in 
other  respects,  their  effects  agree  with  those  of  other  spices.  Though  volatile  oil  is 
by  far  the  most  important  of  their  active  principles,  yet  the  tannin,  extractive,  and 
resin,  must  contribute  something  to  their  operation. 

Uses. — Cloves  are  principally  used  for  culinary  purposes,  as  flavouring  ingredi- 
ents. They  are  not  employed  in  sufficient  quantity  to  prove  of  much  importance 
as  condimentary  stimulants,  yet  they  are  applicable  as  gastric  excitants,  in  dyspeptic 
cases  connected  with  relaxation  of  the  alimentary  canal.  In  medicine,  cloves  are 
rarely  employed  alone,  or  as  the  basis  or  principal  medicine,  but  usually  as  an  ad- 
dition to  other  medicines,  the  flavour  of  which  they  improve,  or  whose  operation 
they  correct.  When,  however,  they  are  given  alone,  it  is  merely  as  a  stomachic 
and  carminative,  to  relieve  nausea,  vomiting,  flatulence,  or  some  allied  stomach 
disorder.     Distillers  prepare  a  liqueur  called  cloves. 

Administration. — In  substance,  cloves  may  be  taken  in  doses  of  5  or  10  grains, 
or  ad  libitum. 

1.  INFCSUM  CARTOPHYLLI,  L.  E.  D.  [U.  S.]j  Infusion  of  Cloves;  Clove  Tea. 
—(Cloves,  bruised,  3iij  Rij,  D.,  U.  S!\)  Boiling  [distilled,  L.~\  Water  Oj  [gix,  /?.]. 
Macerate  for  2  hours  [1  hour,  />.]  in  a  vessel  covered  lightly,  and  strain  [through 
calico,  E.~\.) — Aromatic,  stimulant,  and  stomachic.  Employed  in  dyspepsia,  flatu- 
lent colic,  and  gout;  generally  in  combination  with  other  medicines.  Ammonia 
increases  its  efficacy. — Dose,  fjj  to  f^ij. 


CARYOPHYLLI,  L.  E.  [U.  S.];  Oil  of  Cloves.— (Obtained  by  submitting 
cloves,  with  water,  to  repeated  distillation.) — No  directions  are  given  by  the  Lon- 
don College  for  the  preparation  of  oil  of  cloves,  which  is  placed  among  the  articles 
of  the  Materia  Medica.  The  Dublin  College  gives  general  directions  for  its  prepa- 
ration from  the  dried  undeveloped  flowers. 

To  extract  the  whole  of  the  oil  from  cloves,  they  must  be  subjected  to  repeated 
cohobations.  On  an  average,  they  yield  from  17  to  22  per  cent,  of  volatile  oil  (in- 
cluding the  heavy  and  light  oils).  By  distillation  with  water,  cloves  yield  two  vola- 
tile oils — one  lighter,  the  other  heavier,  than  water.  Mr.  Whipple  informs  me  that, 
by  the  ordinary  modes  of  distillation,  the  heavy  oil  comes  over  first.  The  oil  of 
cloves  of  commerce  is  a  mixture  of  these  two  oils.  When  carefully  and  recently 
prepared  it  is  colourless  or  light  yellow,  but  by  keeping  becomes  brownish-red.  It 
has  a  hot,  acrid  taste,  and  the  well-known  odour  of  cloves,  and  is  soluble  in  alcohol, 
ether,  concentrated  acetic  acid,  and  the  fixed  oils.  Its  sp.  gr.  is  probably  variable, 
though  always  greater  than  that  of  water.  Lewis  found  it  to  be  1.034.  Bonastre1 
says  that  of  the  unrectified  oil  is  1.055,  but  by  rectification  part  of  the  light  oil  is 
lost,  and  the  sp.  gr.  is  then  1.361.  EttliDg3  says  its  composition  is,  Carbon 
74.G279,  Hydrogen  8.1531,  and  Oxygen  17.2189.  To  separate  it  into  the  two 
oils,  he  mixed  it  with  potash-lye,  and  distilled;  a  light  oil  passed  over,  while  a 
compound  of  the  heavy  oil  (clove  acid)  and  potash  remained  in  the  retort,  and,  by 
distillation  with  phosphoric  or  sulphuric  acid,  gives  out  the  heavy  oil. 

o.  Light  Oil  of  Cloves  (Clove  Hydro- Carbon). — Colourless.  Sp.  gr.  0.918.  In- 
capable of  combining  with  bases,  but  absorbing  hydrochloric  acid  gas  without  yield- 
ing a  crystalline  compound.  It  consists  of  C20!!8;  hence  it  is  isomeric  with  oil  of 
turpentine. 

$.  Heavy  Oil  of  Cloves  (Clove  Acid ;  Caryophyllic  Acid ;  Eugenic  Acid). — It 
is  colourless  when  recently  prepared,  but  becomes  coloured  by  age.  Its  sp.  gr., 
according  to  Bonastre,  is  1.079.  It  combines  with  alkalies  to  form  crystalline  salts 
(alkaline  caryophyllates  or  eugenates  ;  clove-oil  alkalies).  If  a  salt  of  iron  be  added 
to  one  of  these,  it  yields  a  blue,  violet,  or  reddish  compound  (a  ferruginous  caryo- 

1  Ann.  de  Chim.  et  Phys.  xxxv.  -  Poggendorff's  Annal.  xxxi.  526. 
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pfiyllate),  varying  somewhat  according  to  the  nature  of  the  ferruginous  salt  attd ' 
thus,  the  protosulphate  of  iron  yields  a  lilac,  the  persulphate  a  red,  which  1 
violet  and  afterwards  blue;  while  the  sesquichloride  gives  a  vinous  tint,  which  turils 
to  red  (Bonastre).     Nitric  acid  reddens  caryophyllic  acid. 
The  composition  of  caryophyllic  acid  is  as  follows  : — 

Atoms.  Eq.  Wt.  Per  Cent.  Ettling.  Boeckmann. 

Carbon 24     144     72.36 72.6327  ...      .    7>  000 

Hydrogen 15 15 7.54     7.4374  ....         7  \i\ 

Oxygen 5 40 20.10     19.9297  19.870 

Clove  Acid  ...      1 199 100.00     99.9998 lOCuJoo 

This  statement  does  not  agree  with  that  of  Dumas,  who  from  his  first  analysis' 
gave  the  formula  C^H^O5;  and  from  his  second  one,2  C^H'O5.  But  various 
reasons,  not  necessary  here  to  enumerate,  lead  me  to  believe  that  Ettling's  formula 
is  the  correct  one,  supported  as  it  is  by  Boeckmann's  analysis,  and  hy  Dunias's  state- 
ment, that  the  sp.  gr.  of  the  vapour  of  caryophyllic  acid  is  G.4.3 

The  oil  of  cloves  is  sometimes  placed  in  the  hollow  of  a  carious  tooth,  to  relieve 
toothache ;  but  its  more  frequent  medicinal  use  is  as  an  addition  to  purgatives 
(e.  g.  Pilulte  colocyn/ltidfs,  E.)  to  check  nausea  and  griping. — The  dose  of  it  is 
from  2  to  6  drops.     Distillers  and  soap-makers  extensively  use  oil  of  clovi 

I  TIXCTUM  CARYOPniLLI;  Tincture  of  Cloves.— (Cloves  %];  Rectified  Spirit 
3iv.  Macerate  for  seven  days,  and  then  filter.) — Though  not  contained  in  any  of 
the  British  Pharmacopoeias,  this  is  a  very  useful  and  elegant  preparation,  and  has 
a  place  in  the  French  Codex.  A  solution  of  the  oil  in  spirit  is  less  agreeable,  and 
becomes  milky  on  the  addition  of  water. — Dose,  ft^x  to  f 3.1  •  It  may  be  usefully 
employed  as  an  addition  to  purgative,  stomachic,  and  tonic  mixtures. 


255.  EUGENIA  PIMENTA,  De  Candolk,  iS.-THE  COMMON 

ALLSPICE. 

(Myrtus  Pimenta,  Linn.  L.  D.) 

Sex.  Syst.    Icosandria,  Monogynia. 

(Fructus  immaturus,  L. — Unripe  berries,  E.  D.) 

History. — It  is  scarcely  probable  that  the  ancients  should  have  been  acquainted 
with  alhpice,  which  is  a  native  of  the  West  Indies,  and  therefore  could  not  have 
been  known  to  Europeans  before  the  discovery  of  America.  Yet  Clusius4  thought 
that  it  was  the  garyophyllon  of  Pliny  ;s  an  opinion,  however,  which,  for  the  above- 
mentioned  reason,  can  scarcely  be  correct.6 

Botany.  Gen.  Char. — Tube  of  the  calyx  roundish  ;  limb  divided  as  far  as  the 
ovary,  into  four  segments.  Petals  as  many  as  the  lobes.  Stamens  indefinite,  free. 
Ovary  2-  or  3-celled;  cells  containing  many  ovules.  Berry  nearly  globose,  crowned 
by  the  calyx  ;  when  ripe  1-,  rarely  2-celled.  Seeds  one  or  two,  somewhat  rounded, 
large ;  embryo  spuriously  monocotyledonous  ;  cotyledons  very  thick,  combined  into 
one  mass;  radicle  scarcely  distinct,  very  short.  (De  Cand.) — Trees  or  shrubs. 

Sp.  Char. — Peduncles  axillary  and  terminal,  trichotomous-paniculate.  Flowert 
4-cleft,  in  the  forks  of  the  peduncle,  nearly  sessile,  others  paniculate.  Leaves  oblong 
or  oval,  pellucid-dotted,  somewhat  opake,  smooth.  Branches  terete;  branchlets 
compressed;  the  younger  ones,  as  well  as  the  pedicels,  pubescent.  (De  Cand.) 

Trunk  about  30  feet  high.  Leaves  about  four  inches  long,  on  short  footstalks. 
Flowers   numerous.      Sepals  roundish.     Petals  reflected,  greenish-white.     Berry 

1  Ann.  de  Chim.  et  Phys.  liii.  164. 

2  Pharm.  Central- Blatt,  Oct.  13.  1>3S:   from  Ann.  de  Pharm.  xxvii.  151. 

3  Ibid.  ;  also  Thomson's  Org.  Chtm.  p.  1046.  4   F.rol  r .  lib.  i.  r.ip.  17. 
5  Hist.  Nat.  lib.  xii.  cap.  15,  ed.  Valp.                                                              '  Sloane'a  ■!•■ 
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succulent,  black  or  dark-purple  when  ripe ;  2-seeded.  Embryo  roundish,  with  the 
cotyledons  consolidated.1 

Hab. — West  Indies.  It  is  cultivated  in  Jamaica  in  regular  walks  (Pimento 
walfo). 

Collection. — When  the  fruit  has  attained  the  full  size,  but  is  yet  green,  it  is 
gathered  and  sun-dried  on  platforms  and  sheets.  When  nearly  dry,  it  is  frequently 
winnowed.  It  is  afterwards  put  in  bags  of  1  cwt.  each,  for  the  European  market.2 
Some  planters  kiln-dry  it. 

Description. — Pimento  or  Jamaica  pepper  (pimento,  seu  piper  jamaicense'), 
commonly  called  aMtpice  (because  its  flavour  is  considered  to  approach  that  of  cin- 
namon, cloves,  and  nutmegs),  is  about  the  size  of,  or  somewhat  larger  than,  a  pep- 
percorn. It  is  round,  brown,  dull,  roughish  but  not  wrinkled,  crowned  with  the 
segments  of  the  calyx,  and  occasionally,  though  rarely,  has  a  short  pedicel.  It  con- 
sists of  an  external,  somewhat  hard  but  brittle  shell,  which  is  paler  within,  and 
incloses  two  dark  brown  cochleate  seeds.  Allspice  has  an  aromatic  agreeable  odour 
(intermediate  between  pepper  and  cloves),  and  a  strong  aromatic  clove-like  taste. 

Ovate  Pimento  (Brasilianischer  oder  Kron-Piment,  Dierbach  ;3  Piment  couronne  on  Poivre  de 
Thevet,  Guilxmrt.4) — Tins  is  tlie  fruit  of  Myrtus  piment oides,  Nees  v.  Esenbeck,5  called  by  De 
Candolle8  Myrcia  piment  oides,  a  native  of  the  West  Indies.  Except  in  shape,  it  strongly  resem- 
bles the  common  allspice.  It  is  ovate  or  oval,  terminated  superiorly  by  a  large  crown,  formed 
by  the  5-toothed  limb  of  the  calyx.  It  is  usually  '2-,  more  rarely  3-or  4-celled,  each  cell  contain- 
ing one  seed.  Guibourt  has  always  found  three,  four,  or  six  seeds  in  each  fruit.  In  the  only 
sample  I  have  seen,  and  which  came  from  St.  Vincent's,  there  were  in  most  of  the  fruits  only 
two  seeds. 

Commerce. — Pimento  is  imported  in  bags,  usually  from  the  West  Indies  (almost 
entirely  from  Jamaica).     In  1839,  duty  (9c?.  per  lb.)  was  paid  on  277,185  lbs. 
Composition. — Pimento  was  analyzed  by  Braconnot,7  and  in  1825  by  Bonastre.8 


Bonastre's  Analysis. 

Husks 

Volatile  oil 10.0 

Green  oil 8.4 

Solid  fat  oil 0.9 

Astringent  extract 11.4 

Gummy  extract 3.0 

Colouring  matter 4.0 

Resinous  matter 1.2 

Unerystallizable  sugar 3.0     .    .    .       8.0 

Malic  or  gull ic  acid 0.6    ..   .       1.6 

Lignin 50.0 

Saline  ashes 2.8     ...        1.9 

Water 3.5     ..    .       3.0 

Loss 1.6     ..    .       1.8 

Red  matter,  insoluble  in  water 8.8 

Pellicular  residue 16.0 

Brown  flocculi 3.2 


Kernels 
5.0 
2.5 
1.2 

.      39.8 
7.2 


Total 100.0 


100.0 


Braconnot's  Analysis. 

Volatile  oil 1.9 

Amylum .*  .    .  9.0 

Wax,  with  red  colouring  mat- 
ter      0.9 

Gum 6.0 

Nitrogenous  matter 5.0 

Citrate  of  Potash 6.0 

Phosphate  of  Potash  and  loss  3.4 

Insoluble  matter 67.8 


Total 


.100.0 


1.  Volatile  Oil  (see  p.  758). 

2.  Giiekn  Oil  (Resin/). — This  substance,  which  has  an  acrid  burning  taste,  contributes  to  the 
activity  of  pimento.  Its  odour  is  rancid,  but  somewhat  clove-like.  It  dissolves  readily  in  alcohol 
and  ether,  to  which  it  communicates  a  green  colour. 

3.  Pimento  tannin. — Is  soluble  in  alcohol,  strikes  a  green  colour  with  the  persalts  of  iron, 
and  precipitates  emetic  tartar. 

Chemical  Characteristics. — See  Chemical  Characteristics  of  cloves. 

PHYSIOLOGICAL  Effects. — Allspice  possesses  the  general  properties  of  the  spe- 
Iready  noticed.     It  holds  an  intermediate  rank  between  pepper  and'cloves. 

1  MS. — Its  principal  employment  is  by  the  cook,  for  flavouring.  It  may  be 
taken  with  advantage  by  those  troubled  with  relaxed  or  atonic  conditions  of  stomach. 
In  medicine,  its  uses  are  similar  to  those  of  cloves ;  viz.    to   relieve  flatulency,  to 


J  Condenied  from  Botanical  Magazine,  t.  1230. 
Wright,  Med.  Plants  of  Jamaica  ;   Drown    Nat.  Hist,  of  Jamaica,  216. 
Bt  rlin.  Jahrbuch,  Bd.  xxxviii.  S.  296.  *  Hist,  des  Brog.  ii.  3.51. 

6  Prodr.  iii.  243. 


Duncan,  Edinb.  Dispens. 


8  Journ.  de  Chim.  Mid.  i.  210. 
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cover  the  flavour  of  nauseous  remedies,  and  to  promote  the  operation  of  tonics  and 
stomachics,  and  to  prevent  the  griping  of  purgatives. 

Administration. — In  substance,  allspice  may  be  taken  in  doses  of  from  ten 
grains  to  a  drachm  or  more. 

1.  OLEUM  PIMENTO,  L.  E.  D.  [U.  S.J;  Oil  of  Pimento ;  Oil  of  A//.v»W.~rOh. 
tained  by  submitting  allspice,  bruised,  with  water,  to  distillation.) — Mr.  Whipple 
informs  me  that  from  8  cwt.  of  pimento  he  procured  41  lbs.  6  oz.  of  oil  (heavy 
and  light).  This  is  nearly  six  per  cent.  He  also  informs  me  that  the  lighl  nil 
comes  over  first,  the  reverse  being  the  case  with  oil  of  cloves.  The  oil  of  pimento 
of  the  shops  is  a  mixture  of  these  two  oils.  Except  in  odour,  its  properties  an 
almost  identical  with  those  of  oil  of  cloves.  By  distillation  with  caustic  potash 
the  light  oil  is  separated;  the  residue,  mixed  with  sulphuric  acid  and  submitted  to 
distillation,  gives  out  the  heavy  oil. 

a.  Light  Oil  of  Pimento  (Pimento-Hydro-Carbon). — Has  not,  to  my  knowledge 
been  previously  examined.  Its  properties  appear  to  be  similar  to  those  of  the  light 
oil  of  cloves.  It  floats  on  water  and  on  liquor  potassae,  and  is  slightly  red- 
dened by  nitric  acid.  Potassium  sinks  in,  and  is  scarcely  if  at  all  acted  on 
by  it. 

j3.  Heavy  Oil  of  Pimento  (Pimentic  Acid). — Very  similar  to  caryophyllic  acid. 
It  forms  with  the  alkalies,  crystalline  compounds  (alkaline  pimentates),  which  be- 
come blue  or  greenish  on  the  addition  of  the  tincture  of  chloride  of  iron  (owing  to 
the  formation  of  a  ferruginous  pimentate).  Nitric  acid  acts  violently  on  and  red- 
dens it. 

The  medicinal  uses  of  the  oil  of  pimento  are  very  limited.  It  is  sometimes 
employed  to  relieve  toothache,  to  correct  the  operation  of  other  medicines,  as  pur- 
gatives and  tonics,  and  to  prepare  the  spiritus  and  aqua  pimentse.  The  dose  of  it 
is  from  two  to  six  drops. 

2.  SPIRITUS  PIMEM,  L.  E.  ;  Spirit  of  Pimento;  Spirit  of  Allspice.— (Oil  of 
Pimento  5'j  j  Proof  Spirit  Cong,  j,  L.) — The  Dublin  College  has  not  now  a 
Spiritus  Pimentae,  but  the  Essentia  Pimentae  is  an  analogous  preparation,  made  by 
mixing  fgix  of  the  oil  with  f|ix  of  rectified  spirit.  The  Edinburgh  College  directs 
half  a  pound  of  bruised  pimento  to  be  used,  and  to  proceed  as  for  spirit  of  caraway. 
Carminative  and  stomachic.  Used  in  dyspepsia  and  flatulent  colic.  Dose,  f3J  to 
f5iv.  In  the  shops,  a  spirituous  solution  of  the  oil  is  frequently  substituted  for 
the  pharmacopoeial  preparation. 

3-  AQUA  PIMENTO,  L.  E.  D. ;  Pimento  Water;  Allspice  Wafer.— (Pimento,  bruised, 
ibj  [Rectified  Spirit  f 3 i i j ,  E.~\;  Water  Cong,  ij,  L.  Mix,  and  let  a  gallon 
distil.  The  Dublin  College  directs  one  fluidounce  of  Essence  of  Pimenta  to  be 
mixed  with  a  half  a  gallon  of  Distilled  Water,  and  the  mixture  filtered  through 
paper.) — Employed  for  its  flavouring,  carminative,  and  stomachic  properties,  as  a 
vehicle  for  stimulant,  tonic,  and  purgative  medicines.  Dose,  f|j  to  fjij.  In  the 
shops  it  is  usually  prepared  with  the  oil,  according  to  the  formula  of  the  Dublin 
College. 


OTHER  MEDICINAL  MYRTACE-SJ. 

The  substance  called  Botany  Bay  Kino  is  the  astringent  inspissated  juice  of  Eucalyptus 
resixifera,  or  Iron  Bark,  a  native  of  Australia  and  Van  Diemerrs  Land.  This  tree,  we  are 
told,1  sometimes  yields  on  incision  sixty  gallons  of  juice.  Botany  Bay  kino  is  imported  in  boxes. 
That  which  I  have  met  with  came  from  Van  Diemen's  Island.  It  occurs  in  irregular  odour- 
less masses,  many  of  which  are  in  the  form  of  tears,  somewhat  resembling  those  of  cherry-tree 
gum  in  form,  and  as  large  as  the  tears  of  Senegal  gum.  The  purer  pieces  are  vitreous,  almost 
black  in    the  mass,  but  transparent,  and  of  a  beautiful  ruby-red   in   small  and  tbin  fragments. 

1  White,  Journal  of  a  Voyage  to  New  South  Wales,  p.  231,  1790. 
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Some  of  the  pieces,  however,  are  opake  and  dull,  from  the  intermixture  of  wood  and  other 
impurities.  When  chewed,  it  sticks  to  the  teeth,  and  has  an  astringent  taste.  Digested  in  cold 
water,  it  swells,  becomes  soft  and  gelatinous  (like  red-currant  jelly),  and  yields  a  red  liquid 
which  reddens  litmus,  and  yields  precipitates  with  lime-water,  gelatine,  acetate  of  lead,  sesqui- 
chloride  of  iron,  and,  if  caustic  potash  or  ammonia  be  previously  added,  with  the  chloride  of 
calcium.  Alcohol  and  emetic  tartar  occasion  no  precipitate.  Digested  in  rectified  spirit,  Botany 
Bay  kino  becomes  gelatinous,  as  with  water,  and  yields  a  similar  red  solution,  from  which 
water  precipitates  nothing,  but  which  reddens  litmus,  and  deposits  a  copious  precipitate  when 
ammonia,  or  lime-water,  is  dropped  in.  From  these  and  other  experiments,  I  infer 
that  Botany  Bay  kino  consists  principally  of  a  peculiar  substance  (Eucalyptin)  analogous  some- 
what to  pedin  and  tannic  acid.  It  has  been  used  in  diarrhoea.1  Ainslie2  says  it  is  the  only 
kind  employed  in  India;  but  I  suspect  there  is  some  error  in  this  statement. 


Order  LXII.  LYTHRACE^E,  ZMfey.— THE  LOOSESTRIFE 

TRIBE. 

Salicaiuje,  Jussieu — LrTHiiAniE^,  De  Candolle. 

Characters.— Sepals  definite  in  number,  coherent  beyond  the  middle.  Calyx  free,  tubular 
or  campanulate  ;  lobes  valvate,  or  distant  in  aestivation  ;  the  sinuses  being  sometimes  lengthened 
into  conical  lobes  or  external  teeth.  Petals  inserted  on  the  upper  part  of  the  tube  of  the  calyx, 
between  the  lobes,  various  in  number,  sometimes  none,  generally  very  caducous.  Stamens  in- 
serted into  the  tube  of  the  calyx  below  the  petals;  equal,  double,  triple,  or  quadruple  the  num- 
ber of  petals,  sometimes  fewer.  Anthers  oval,  bilocular,  adnate.  Ovary  free;  style  filiform ; 
stigma  capitate.  Capsule  membranous,  covered  or  surrounded  by  the  calyx  of  2  to  4  carpels-' 
while  young,  generally  (always?)  2-celled,  by  the  slender  margins  of  the  carpels  being  inflexedj 
but  when  ripe,  1 -celled,  by  the  disappearance  of  the  dissepimenta,  either  dehiscing  longitudinally, 
or  more  rarely  and  irregularly  with  a  circumscissile  dehiscence.  Placenta  central,  adnate  to 
the  dissepiment  when  present,  or  free,  thick,  either  compressed-cylindrical  or  obscurely  trigonal 
or  tetragonal;  the  apex  with  some  threads,  conveyers  of  the  seminal  aura,  continuous  with  the 
base  of  the  style.  Seeds  many,  small,  exalbuminous;  embryo  straight;  radicle  turned  towards 
the  hilum  ;  cotyledons  flat,  foliaceous.  (De  Cand  ) 

Properties— Variable.  Except  Ly'hrum  Saliraiia,  which  is  astringent,  the  medical  proper- 
ties of  kw  species  are  well  known.  Nesaea  salicifolia  is  said  to  be  diuretic,  diaphoretic,  and 
purgative. 

256.  LYTHRUM  SALICARIA,  Linn-SPIKED  PURPLE 
LOOSESTRIFE. 

Sea;.  Syst.  Dodecandria,  Monogynia. 

History. — As  this  plant  is  a  native  of  the  Grecian  Archipelago,  it  must  have 
been  known  to  the  ancients ;  but  hitherto  it  has  not  been  satisfactorily  identified 
with  any  plant  described  by  them. 

Botany.  Gen.  Char.—  Calyx  cylindrical,  striated,  toothed  at  the  apex;  teeth  8 
to  12,  of  which  four  to  six  are  broader  than  the  rest,  and  erect,  and  the  remaining 
four  to  six  alternate  ones,  subulate,  often  horn-shaped,  sometimes  not  present,  or 
very  small.  Petals  4  to  6,  arising  from  the  apex  of  the  tube,  alternate  with  the 
erect  teeth.  Stamens  arising  from  the  middle  or  base  of  the  calyx,  double  or  equal 
the  number  of  the  petals,  or  by  abortion  fewer.  Style  filiform  ;  stigma  capitate. 
Capsule  oblong,  covered  by  the  calyx,  2-celled,  many-seeded.  Placentae  thick,  ad- 
hering to  the  dissepiment.  Herbs,  or  rarely  undershrubs.  Leaves  entire.  Flowers 
axillary,  purple  or  white.   (De  Cand.) 

Sp.  Char.— Leaves  lanceolate,  cordate  at  the  base.  Flowers  spiked,  almost  ses- 
sile. (De  Cand.) 

. Stem  2  or  3  feet  high,  4-sided.  Spikes  very  long.  Flowers  purple.  Petals 
Oblong,  cuneiform.     Stamens  usually  12,  of  which  six  are  long  and  six  short. 

Hab— Ditches  and  watery  places  of  this  and  other  countries  of  Europe,  west  of 
Asia,  New  Holland,  and  North  America. 


'  White,  op.  «tt.  o  Mat.Indica. 
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Description.— The  herb  (ITerba  SaMcarix  sou  Lyrimaekue  purpurea),  wbai 

dry,  is  inodorous,  but  has  an  herbaceous,  somewhat  astringent  taste,  and  by  chew- 
ing becomes  very  mucilaginous.     Its  infusion  is  darkened  by  the  ferruginous  salts 

Composition.— I  am  unacquainted  with  any  analysis  of  this  plant.  Its  obvioui 
constituents  are  tannic  acid,  mucilage,  chlorophylle,  and  woody  fibre, 

Physiological  Effects. — Demulcent  and  astringent. 

Uses. — Principally  employed  in  diarrhoea  and  dysentery.  In  the  former  of 
complaints  it  was  recommended  by  Bang,1  De  Haen,3  and  others.     Iu  dysentery 
it  was  spoken  favourably  of  by  Gardane,3  and  others. 

Administration. — Dose  of  the  powdered  herb  3j  twice  or  thrice  a  day.  A 
decoction  of  the  root,  prepared  by  boiling  £j  of  the  root  in  Oj  of  boiling  water,  may 
be  taken  in  doses  of  f^j  or  fgij. 

[This  herb  formerly  found  a  place  in  the  Materia  Medica  of  the  Dublin  College. 
It  is  omitted  in  the  last  edition  of  the  Pharmacopoeia. — Ed.] 

Order  LXIII.    GRANATEiE,  Don.— THE  POMEGRANATE 

TRIBE. 

Characters. — Tube  of  the  calyx  turbinate;  limb  5-  or  7-cleft,  coriaceous;  lobes  valvate  by 
aestivation.  Petals  5  or  7.  Stamens  indefinite;  filaments  free;  anthers  anteriorly  2-celluil,  de- 
hiscing by  a  double  chink.  Style  filiform;  stigma  capitate,  pimpled.  Fruit  large,  spl 
crowned  with  the  somewhat  tubular  limb  of  the  calyx,  coated  with  the  tube  of  the  calyx,  iinlc- 
hiscent,  unequally  divided  into  2  chambers  by  a  horizontal  diaphragm  ;  the  upper  one  5- 
celled,  the  lower  one  smaller,  3-celled  ;  the  dissepiments  of  both  membranous.  Placenta ol  the 
upper  chamber  fleshy,  spreading  from  the  sides  to  the  centre  ;  those  of  the  lower  chamber 
irregular  processes  from  its  base.  Seeds  innumerable,  mixed  with  a  pellucid  somewhat  crystal- 
line pulp,  exalbuminous;  embryo  oblong;  radicle  short,  straight;  cotyledons  foliaceous,  spirally 
convoluted. —  Trees  or  shrubs.  Leaves  deciduous,  opposite,  oblong,  entire,  without  dots.  Flowers 
scarlet.   (De  Cand.) 

Properties  — See  Punka  Granatum. 


257.    PUNICA  GRANATUM,  Linn.  L.  E.  Z).-THE  COMMON 
POMEGRANATE. 

Sea;.  Syst.  Icosandria,  Monogynia. 
(Fructus  cortex  et  radicis  cortex,  L.  (U.  S.)—  Root-bark,  E.— Bark  of  the  root,  D.) 

History. — The  pomegranate  is  repeatedly  referred  to  in  the  Bible.4  Homer5 
also  mentions  it.  The  leaves,  the  flowers,  and  the 
Fig.  356.  fruit,  were  employed  in  medicine  by  the  ancients.6 

Botany.  Gen.  Char. — Only  one  genus.  (See  the 
characters  of  the  Order.) 

Sp.  Char. — Leaves  lanceolate.  Stem  arborescent. 
(De  Cand.) 

Small  tree,  with  a  brownish  bark.  Leaves  on  short 
stalks,  smooth.  Flowers  terminal  on  the  young 
branches.  Calyx  thick,  fleshy,  red.  Petals  much 
crumpled,  membranous,  rich  scarlet.  Stamina  numer- 
ous, inserted  on  the  calyx;  anthers  yellow.  Ovary 
roundish  ;  style  simple  ;  stiyma  globular.  Fruit  larger 
than  an  orange,  with  a  thick  coriaceous  rind,  and 
crowned  by  the  teeth  of  the  calyx;  cells  several, 
arranged  in  two  strata,  one  upper,  the  other  lower, 
Punka  Granatum.  separated  by  a  transverse  diaphragm ;  lower  stratum 

1  Act  Reg.  Soc.  Med.  Havn.  vol.  i.  p.  100. 

a  Rat.  Med.  iii.  196;  and  iv.  250  ;  quoted  by  Murray,  App.  Med. 

*  Gazette  de  Santi,  1773,  p.  65;  quoted  by  Murray. 

4  Numbers,  xiii.  23;  Deut.  viii.  8,  &c.  •  Odyss.  vii-  120. 

8  Dierbach,  Atzn.  d.  Hippolcr.  90;  Dioscorides,  lib.  i.  cap.  151-4;  Pliny,  Hist.  Nat.  xxiii.57. 
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of  3,  upper  one  of  from  5  to  9  cells.  Some  difficulty  having  been  experienced  in 
comprehending  the  structure  of  this  anomalous  fruit,  Dr.  Lmdley1  has  explained  it 
thus:  within  the  calyx  are  two  rows  of  carpella,  a 
lower  and  inner  one,  consisting  of  three  or  four  car- 
pella surrounding  the  axis,  and  placed  in  the  bottom 
of  the  calyx;  and  an  upper  and  outer  one,  consisting 
of  from  five  to  ten  carpella,  surrounding  the  lower, 
but  adherent  to  the  upper  part  of  the  tube  of  the 
calyx.  The  two  strata  or  tiers  of  cells  in  the  pome- 
granate are  formed  by  the  two  rows  or  tiers  of  car- 
pella; the  upper  and  outer  row  being  forced  to  the 
top  of  the  fruit  by  the  contraction  of  the  tube  of  the 
calyx  from  which  they  arise.  The  transverse  dia- 
phragm is  formed  by  the  adhesiou  of  the  upper  to  the 
lower  stratum  of  carpella ;  and  the  outer  part  of  the 
rind  of  the  pomegranate  is  formed  by  the  calyx  which 
contains  the  carpella. 

Hab. — Northern  Africa,  from  whence  it  has  been 
introduced  into  Europe,  where  it  is  now  naturalized. 
Alia  (Bengal,  China,  Persia). 

Description. — The  flowers,  called  balaustine  flowers  (Jlores  granati  seu  balaus- 
tise),  are  odourless,  of  a  fine  red  colour,  and  slightly  styptic  taste.  They  communi- 
cate a  reddish  colour  to  the  saliva.  The  rind  of  the  fruit  (cortex  granati:  malico- 
n'uni),  when  dry,  occurs  in  irregular  arched,  dry,  brittle,  odourless,  very  astringent, 
and  slightly  bitter  fragments,  which  are  brownish  (more  or  less  yellow  or  reddish), 
and  paler  within.  The  seeds  (semina  granati)  are  each  surrounded  by  a  thin  vesicle 
filled  with  an  acidulous  styptic  juice.  The  root  (radix  granati)  is  woody,  knotty, 
hard,  heavy,  of  a  yellow  colour  and  astringent  taste.  Its  bark  {cortex  radicis  granati) 
occurs  in  small  fragments,  of  a  yellowish  or  ash-gray  colour  externally,  yellow  within, 
brittle,  not  fibrous  ;  of  an  astringent,  but  not  bitter  taste.  By  its  want  of  bitter- 
ness it  may  be  distinguished  from  the  bark  6f  the  box-tree  (Buxus  sempervircns), 
which  is  said  to  be  sometimes  substituted  for  it.  Moistened  with  water,  and  rubbed 
on  paper,  it  leaves  a  yellow  stain,  which  becomes  deep  blue  by  the  contact  of  sul- 
phate of  iron.2 

Composition. — Reuss3  examined  the  watery  extract  of  the  rind  of  the  fruit. 
The  bark  of  the  root  has  been  analyzed  by  Wackenroder;4  in  1824,  by  Mitouart;5 
and,  in  1831,  by  Latour  de  Trie.8 


Section  of  the  Fruit  of  the 
Punica  Granalum,  showing  the 
two  strata  of  cells. 


Watery  Extract  of  Pomegra- 
nate Rind. 
Reuss's  Analysis. 

Resin 0.92 

Tannin 27.76 

Oxidized  tannin 10.19 

Extractive 21.76 

Gum 34.20 

Loss 9.50 


Extractor  the  Rind 


Bark  of  the  Pomegranate  Root. 


Wackenroder'' s  Analysis. 

Rancid  fat  oil 2.46 

Tannin 21.92 

Starch  with  some  mucilage 

of  lime 26.09 

Woody  fibre  with  albumen  45.45 

Loss 4.08 


Dried  Bark 100.00 


Latour  de  Trie's  Analysis. 
Fatty  matter. 
Tannin. 
Gallic  acid 
Granati  in  (Mannite). 
Kesin  (copious). 
Wax. 

Chlorophylle. 
[Insoluble  matters]. 

Bark  of  the  Root. 


!•  Mannite  (Granadin). — The  sweet  substance  which  Latour  de  Trie  considered  to  be  pe- 
ooliar,  and  called  granadin,  has  been  satisfactorily  shown7  to  be  mannite  (see  Manna). 

'-'■  Tannic  Acid. — On  this  the  astringency  of  the  fruit  and  root  almost  solely  depends.  It  is 
ociple  which  enables  the  infusion,  or  decoction,  of  the  rind  and  bark  to  produce  precipi- 
BMM  (i(inuutvs)  with  a  solution  of  gelatine,  and  with  the  ferruginous  salts. 

9.  Rkbin. —  Latour  de  Trie  describes  this  as  being  without  any  remarkable  odour  and  taste. 


'  Nat.  Syst.  2d  edit,  p.  II  ;  ;mcl  fntrod.  to  Bot 
'  Omelin,  Handb.  <I.  Chtm.  ii.  1272. 
1  Journ.  dt  Phartn.  x.  352. 
1  Ibid.  xxi.  169. 


'-  Guibourt,  Hist,  des  Drog.  i.  501. 

4  Ibid. 

«  Ibid.  xvii.  503—001. 
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It  is  soluble  in  water,  slightly  so  in  cold  alcohol,  and  more  so  in  hot  alcohol, and  in  small  nuan 
tity  in  ether.  '  c 

Physiological  Effects.— All  parts  of  the  plant  (root-bark,  rind  of  the  fruit 
juice  surrounding  the  seeds,  and  flowers)  possess  astringency,  owing  principally  to 
tannic  acid,  and  in  some  slight  degree  to  a  minute  quantity  of  gallic  acid.  The 
bark  of  the  root,  taken  in  small  quantities,  occasions  no  remarkable  effects.  In  /'„// 
doses,  however,  it  causes  nausea,  vomiting,  and  purging,  and  occasionally  giddiness 
and  faintness. 

Uses. — Rarely  employed  in  medicine.  The  root-bark  has  been  occasionally  used 
as  a  vermifuge.  Celsus,  Dioscorides,  Pliny,  and  other  ancient  writers,  speak  of  its 
anthelmintic  qualities.  The  Indians,  also,  were  acquainted  with  them  at  a  very 
early  period.  Of  late  years,  attention  has  been  again  drawn  to  this  bark  as  a  remedy 
for  tape-worm,  by  the  recommendations  of  Dr.  Fleming,1  Dr.  Buchanan,8  Mr.  Bre- 
ton,8 Gomes,4  Deslandes,  and  others;5  but  in  this  country  it  has  almost  been  entirely 
superseded  by  oil  of  turpentine  and  kousso.  The  rind  of  the  fruit  has  been  em- 
ployed on  account  of  its  astringency,  in  the  form  of  decoction,  as  a  gargle,  in  relaxed 
sore  throat;  as  an  injection,  in  leucorrhcea;  and,  internally,  in  diarrhoea,  dysentery, 
and  colliquative  sweats.  The  powder  of  the  rind  may  be  administered  as  a  tonic. 
The  flowers  are  mild  astringents,  but  are  not  employed  in  this  country.  The  fruit 
may  be  eaten  to  allay  thirst,  and  as  a  refreshing  refrigerant  and  astringent  in  fe- 
brile disorders,  especially  those  called  bilious.  It  contains  an  acidulous  stypic  juice, 
which  is  inclosed  in  a  thin  vesicle  surrounding  the  seeds. 

1.  DECOCTM  GRANATI  RADICIS,  L;  Decoction  of  Pomegranate  Root.—Thh  is  pre- 
pared by  boiling  ^ij  of  the  fresh  bruised  bark  in  Oij  of  water  to  Oj ;  the  dose  is 
a  wineglassful  every  half  hour  till  the  whole  is  taken.  It  usually  occasions  slight 
sickness,  but  seldom  fails  to  destroy  the  tape-worm.  The  patient  should  be  pre- 
pared for  the  remedy  by  the  use  of  a  dose  of  castor-oil  and  a  strict  regimen  the  day 
previously. 

I  DECOCTUM  GRANATI,  L;  Decoction  of  the  Fruit-hark  of  the  Pomegranate.— (Of 
the  Bark  of  the  Fruit  ^ij;  Distilled  Water  Ojss.     Boil  to  Oj  and  strain.) 

Order  LXIV.    ROSACEA,  Jussieu.— THE  ROSE  TRIBE. 

Characters. — Calyx  generally  of  5  sepals,  cohering  at  the  base  to  form  a  tube;  therefore 
5-lobed,  generally  persistent,  usually  free,  sometimes  adherent  to  the  ovary.  Petals  as  many  as 
the  sepals,  rarely  by  abortion  none,  inserted  on  the  calyx,  quinouncial  in  aestivation,  generally 
regular.  Stamens  inserted  with  the  petals,  almost  indefinite;  filaments  incurved  in  aestivation  ; 
anthers  two  celled,  dehiscing  by  double  chink.  Carpels  numerous,  either  solitary  by  abortion,  or 
having  the  appearance  of  a  single  ovary,  from  their  union,  either  together  or  with  the  tube  of 
the  calyx.  Ovaries  1-celled  ;  styles  simple,  dilated  at  the  apex  into  stigmas  of  variable  shape, 
usually  arising  from  the  side  of  the  ovary,  eithfr  distinct,  or,  more  rarely,  coherent.  Seeds  in 
each  carpel  usually  one  or  two,  seldom  numerous ;  erect  or  inverse,  exalbuminous  (Hirtella  and 
Neillia  excepted).  Embryo  straight;  cotyledons  either  ibliaceous  or  fleshy.  Herbs,  shrubs,  and 
trees.  Leaves  alternate,  bistipulate  at  the  base,  simple  or  compound.  Inflorescence  various. 
(De  Cand.) 

Properties. — The  prevailing  quality  of  Rosaceae  is  astringency.  This  is  especially  obvious 
in  the  root.  The  tribe  Amygdaleae  is  distinguished  from  other  rosaceous  plants  by  the  poisonous 
properties  of  the  kernels  and  leaves,  which  yield  hydrocyanic  acid  when  distilled  with  water, 
and  by  the  gummy  exudation  from  the  stems. 

1  Asiatic  Researches,  vol.  xi.  '2  Ed.  Med.  and  Surg.  Journ.  vol.  iii.  22. 

3  Med.-Chir.  Trans,  vol.  xi.  p.  301.  4  Journ.  Compltm.  des  Sciences  Mid.  xvi.  24. 

*  Bayle,  Bibl.  de  Therap.  i.  313. 
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Tribe  I.  Amygdale^e. 

258.  AMYGDALUS  COMMUNIS,  Linn.  L.  E.  D  -THE  COMMON 

ALMOND. 

Sex.  Syst.  Icosandria,  Monogynia. 

(Semen;  Amygdala  dulcis;    Oleum  ab  alterutriusque  nucleis  expressum,  L.—  Var.  a,  Kernel:    Bitter 
almond.     Var.  &  and  y,  Kernel  :  Sweet  almond,  E — Amygdala?  dulces,  D.) 

[Amygdala  Amara.    Amygdala  dulcis,  U.  S  ] 

History. — Almonds  were  well  known  to  the  ancients;  they  are  mentioned  in 
the  earliest  part  of  the  Old  Testament.1  Hippocrates  employed  both  the  sweet  and 
bitter  almonds,  and  their  expressed  oil,  in  medicine.3  Dioscorides3  describes  the 
mode  of  expressing  the  oil. 

Botany.  Gen.  Char. — Drupe  pubescent,  velvety;  with  a  fibrous,  juiceless  cor- 
tex, which  falls  off  irregularly;  putamen  (shell)  pitted  or  smooth.  Young  leaves 
folded  flat  (conduplicate).  Flowers  somewhat  sessile,  solitary  or  in  pairs,  earlier 
than  than  the  leaves,  arising  from  scaly  buds.     Fruit  woolly.  (De  Cand.) 

Sp.  Char. — Leaves  oblong-lanceolate,  serrulate.  Flowers  solitary.  Calyx  cam- 
panulate.     Fruit  ovoid-compressed,  tomentose.    (De  Cand.) 

A  small  tree.  Leaves  on  glandular  footstalks,  acuminate.  Flowers  moderately 
large,  rose-red  or  white,  nearly  sessile,  appearing  before  the  leaves.  Calyx  reddish, 
campanulate,  5-cleft;  the  segments  blunt.  Petals  5,  ovate,  irregularly  notched, 
rose-red.  Stamens  numerous  (about  30),  shorter  than  the  petals,  inserted  into  the 
mouth  of  the  calyx.  Ovarium  woolly ;  style  simple  ;  stigma  round.  Drupe  ovoid, 
compressed,  leathery,  marked  with  a  longitudinal  furrow,  where  it  opens  when  ripe; 
epicarp  greeuish-gray,  tomentose;  mesocarp  (or  sarcocarp)  fibrous,  cracking  and 
dropping  off;  endocarp  (putamen)  woody  or  almost  osseous,  oblong  or  ovate,  acute, 
marked  with  pits  or  furrows.      Seed  1  (rarely  2)  in  each  drupe. 

De  Candolle4  admits  five  varieties  of  this  species  : — 

a.  amara.  Bitter  Almond. — Styles  almost  as  long  as  the  stamens,  tomentose  below.  Seeds 
bitter— Flowers  larger;  petals  white,  roseate  at  the  base.    It  varies  with  a  hard  and  brittle  putamen. 

/?.  dulcis.  Sweet  Almond. — Leaves  ash-green.  Flowers  earlier.  Styles  much  longer  than  the 
6tamens.     Fruit  ovate  compressed,  acuminate.     Seeds  sweet.     Putamen  hard. 

y  fragilis.  Tender-shelled.  Flowers  coetaneous.  Petals  broader,  quite  emarginate.  Leaves 
shorter;  petioles  thick.     Fruit  acuminate,  sweet.     Putamen  soft. — Flowers  somewhat  roseate. 

i.  viacrocarpa.  Large  fruited. — Leaves  broader,  acuminate,  scarcely  ash-coloured.  Peduncles 
shorter,  turgid.  Fruit  larger,  umbilicated,  acuminate  at  the  apex.  Putamen  hard.  Flowers 
white-roseate,  large,  appearing  before  the  leaves.  Petals  broadly  obcordate,  undulate.  It  varies 
— 1st,  with  a  lesser  fruit  called  the  Sultana  Almond ;  2dly,  with  a  very  small  fruit  termed  the 
Pistachio  Almond. 

i.  persicoides.    Peach  Almond. — Leaves  like  those  of  the  peach.  Fruit 
oval,  obtuse.    Sarcocarp  succulent.      Putamen  yellowish-black.     Seeds  Fi".  358. 

sweet — On  the  same  branch  the  fruit  is  sometimes  ovate,  obtuse,  and 
somewhat  fleshy  ;  and  dry,  ovate-compressed,  and  acuminate.  ij, 

Hab. — Barbary  and  Syria.     Cultivated  in    the  southern 
parts  of  Europe. 

Description. — Almonds  in  the  shell  (Amygdalae  cum 
pviamine)  consist  of  the  seed,  or  kernel  (amygdala),  in- 
closed in  the  endocarp  (putamen  or  shell),  which  may  be 
hard  or  soft.  The  seed  is  of  an  oval  shape,  compressed, 
rounded  at  one  end,  and  somewhat  pointed  at  the  other. 
The  outer  covering  of  the  seed  (epidermis; saninalis,  Bischoff)  „  .  ,  .. 
W.glanduliferous,  bitter,  of  a  reddish-brown  colour,  and  „  on^te^of  12i 
veined  by  the  ramifications  of  the  raphe'.     At  the  pointed       i.  Radicle  and^iumuie!8' 


'  (isneiis,  xliii.  11.  *  Opera,  ed.  Fees.  pp.  4S4,  G69,  and  413. 

*  Lib.  i.  cap.  39.  *  Prodr.  ii.  530. 
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extremity  of  the  seed  is  a  small  perforation  (foremen),  and  on  one  side  of  this,  at 
the  edge,  is  the  rugged  line  (hilum),  which  constitutes,  botanic-ally,  the  bate  of  'the 
seed.  The  seed  is  connected,  at  the  hilum,  with  the  shell  by  the  umbilical  cord. 
The  larger  or  round  end  of  the  almond  is  curiously  enough  termed  its  apex.  That 
part  of  the  internal  seed-coat  (endopleura,  De  Candolle)  which  corresponds  to  the 
blunt  or  rounded  end  of  the  almond,  is  dark-coloured,  indicating  the  situation  of  the 
chalaza.  By  soaking  almonds  in  warm  water,  the  seed-coats  (pellicle  or  skin)  are 
easily  removed.  Blanched  almonds  (amygdalae  decorticate  )  consist  of  the  embryo 
only,  composed  of  the  two  large  fleshy  cotyledons,  between  which,  at  the  pointed 
extremity  of  the  seed,  we  observe  the  plumule,  with  the  radicle  pointing  towardl 
the  foramen  (see  Fig.  358). 

1.  Sweet  Almonds  {Amygdalae  dulces). — These  are  odourless,  and  have  a 
bland,  sweetish,  agreeable  taste.  Three  varieties  are  known  in  commerce! 
"1.  Jordan  almonds,  which  are  the  finest,  come  from  Malaga,1  Of  those  there  are 
two  kinds;  the  one  above  an  inch  in  length,  flat,  and  with  a  clear  brown  cuticle 
sweet,  mucilaginous,  and  rather  tough;  the  other  more  plump  and  pointed  at  one 
end,  brittle,  but  equally  sweet  with  the  former. — 2.  Valentin,  almonds  are  about 
three-eighths  of  an  inch  broad,  not  quite  an  inch  long,  round  at  one  end  and  obtusely 
pointed  at  the  other ;  flat,  of  a  dingy-brown  colour,  and  dusty  cuticle. — 3.  Barban 
and  Italian  almonds  resemble  the  latter,  but  are  generally  smaller,  and  less  flat- 
tened. Rancid,  worm-eaten,  and  broken  almonds,  should  be  rejected."3  Sweet 
almonds  are  rarely  employed  for  pressing,  on  account  of  their  greater  cost,  and  the 
less  value  of  their  residual  almond  cake  (placenta  amygdalae  dulcis).  Aim', ml 
powder  (farina  amygdalae)  is  the  ground  almond  cake,  and  is  employed  as  a  soap 
for  washing  the  hands,  and  as  a  lute. 

2.  Bitter  Almonds  (Amygdalae  amaree). — These  arc  brought  chiefly  from  Mo- 
gadore.  In  external  appearance  they  resemble  the  sweet  almond,  but  arc  somewhat 
smaller.  They  are  distinguished  by  their  bitter  flavour,  and,  when  rubbed  with  a 
little  water,  remarkable  odour.  They  are  extensively  used  for  pressing.  Their 
cake  (placenta  amygdalae  nmarse)  is  distilled  with  water  to  yield  the  volatile  oil  of 
Litter  almonds,  and  is  afterwards  employed  to  fatten  pigs,  and  for  other  purposes. 

Commerce. — The  following  table  shows  the  quantity  of  almonds  (bitter  and 
sweet  (on  which  duty  was  paid  during  1838  and  1839 : — 3 

Duty  per  cwt.  Quantity  on  which  duty  was  paid. 

In  1839.  In  1S38. 

Jordan 405 1596    1098 

Not  Jordan 20s 3576     2200 

Bitter is 2145     1870 

Almonds  are  imported  in  barrels,  serons,  boxes,  and  bales. 
Composition. — Sweet  almonds  were  analyzed  by  Proust;4  in  1817  by  Boullay,5 
and  in  1825  by  Payen  and  Henry  fils.6 — Bitter  almonds  were  analyzed  by  Vogel.7 

Boullay's  Analysis.  VogeVs  Analysis. 

EmufB£n :::::::::::::::::::::  Hi  voiatneou  and  hydrocyanicadd  wii:^ 

Liquid  sugar 6.0 

Gum 3  0 

Seed-coats 5.0  _ 

Woody  fibre     4.0  Gum 3  0 

"Water 3.5  Seed-coats     °-«j 

Acetic  acid  and  loss 0.5  Woody  fibre £.0 

Loss 190 


Volatile  oil  and  hydrocyanic  acid  5  q    termined. 

Fixed  oil 

Emulsin 30.0 

Liquid  sugar Jj'j[ 


Sweet  Almonds .  100.0 


Bitter  Almonds 


100.0 


1.  Fixed  Oil  of  Almonds  (See  post,  p.  768). 

2.  Emulsin  (Vegetable  Albumen  of  Almonds). — This  remarkable  constituent  of  almonds  is 

1  See  Busby's  Journal  of  a  Recent  Visit  to  the  Principal  Vineyards  of  Fpain  and  France,  p.  47 
1834. 

a  Brande,  Diet,  of  Pharm.  55.  3  Trade  Li 

4  Gmelin.  Handb.  d.  Chem.  »  Ibid   vi.  406.  .. 

6  Journ  de  Chim.  Mid.  i.  436.  '  Gmelin,  Handb.  d.  Chem.  II.  W». 
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white  and  soluble  in  cokl  water ;  hence  it  is  a  constituentof  almond  emulsion.  From  its  watery 
solution  it  is  precipitated  in  thick  white  flocks  by  alcohol ;  these  flocks  dissolve  in  water,  even 
if  they  have  been  previously  dried.  If  the  watery  solution  be  heated  to  212°  F.  the  emulsio. 
coagulates,  and  the  liquor  becomes  thick,  like  starch  mucilage.  From  ordinary  vegetable  albu- 
mlsin  is  distinguished  by  its  producing  the  decomposition  of  amygdalin,  and  yielding, 
among  other  products,  the  volatile  oil  of  bitter  almonds  and  hydrocyanic  acid.  When,  however, 
emnlsin  has  been  coagulated  by  heat,  it  loses  its  power  of  acting  on  amygdalin.1  The  compo- 
sition of  emulsin,  according  to  Mr.  Richardson,2  is  as  follows: — 

Atoms.  Eq.  Wt.  Per  Cent.  Richardson. 

Cnrlmn 24     144     48.81 48.835 

Hydrogen 23     23    7.79 7.732 

Nitrogen 4     56    18  99    18.911 

Oxygen     9 72     24.41     24.722 

Emulsin 1     295 100.00     100.200 

Boiled  with  baryta,  emulsin  evolves  ammonia,  and  yields  a  barytic  salt  containing  a  peculiar 
acid,  which  has  been  termed  emulsic  acid.  It  is  probable,  therefore,  that  emulsin  is  an  amide  of 
emulsic  arid  (i.  e.  emulsate  of  ammonia,  minus  an  atom  of  water).  Robiquet3  regards  the  emul- 
sin of  Wohler  and  Liebig  as  a  very  complex  product. 

3.  Amtgiialin. — A  crystallizable  substance  found  in  the  bitter,  but  not  in  the  sweet  almond. 
From  four  lbs.  of  bitter  almonds  Liebig  obtained  one  ounce  of  pure  amygdalin  *  It  is  white, 
odourless,  has  at  first  a  sweet,  then  a  bitter  taste,  is  very  soluble  in  boiling  alcohol  and  water, 
hut  is  insoluble  in  ether.  Crystallized  out  of  an  alcoholic  solution  it  is  in  pear/ty  scales,  and  is 
anhydrous.  The  crystals  obtained  from  a  watery  solution  are  colourless,  transparent,  and 
prismatic,  and  contain  six  atoms  of  water  of  crystallization.  The  watery  solution  has  a  feebly 
bitter  taste.  Submitted  to  distillation  with  nitric  acid,  it  yields  hydrocyanic  acid,  oil  of  bitter 
almonds,  formic  acid,  and  some  benzoic  acid.  Heated  with  an  alkaline  solution,  it  evolves 
ammonia. and  yields  an  alkaline  salt,  which  contains  a  peculiar  acid  called  amygdalic  acid,  com- 
posed of  C'H^V-I-Aq.;  hence,  perhaps,  amygdalin  is  an  amide  of  amygdalic  acid  (i.  e.  an 
amygdalate  of  ammonia,  minus  an  atom  of  water).     By  the  action  of  a  solution  of  emulsin  on 

ion  of  amygdalin,  we  obtain,  among  other  products,  hydrocyanic  acid  and  a  volatile  oil  of 
bitter  almonds  (see  Volatile  Oil  of  Bitter  Almonds).  The  following  is  the  composition  of  amyg- 
dalin, according  to  Wohler  and  Liebig: — 5 

Atoms.  Eq.  Wt.  Per  Cent. 

Carbon 40 240     52.516 

Hydrogen 27     27     5.908 

Nitrogen 1     14     3.064 

Oxygen 22 176 3»512 

Amygdalin 1     457 100.000 

In  the  crystallized  state,  it  consists  of  1  atom  of  Amygdalin  =  457,  and  6  atoms  of  Water  =  54. 

4.  Volatile  Oil  of  Bitter  Almonds  (nee  post,  p.  70S). 

Physiological  Effects  and  Uses.  o.  Of  Sweet  Almonds. — Sweet  almonds 
are  nutritive  and  emollient;  but  on  account  of  the  quantity  of  oil  which  they  con- 
tain, they  are  somewhat  difficult  of  digestion,  at  least  if  taken  in  large  quantities, 
or  by  persons  whose  digestive  powers  are  weak.  When  rancid,  they  are  still  more 
apt  to  disorder  the  stomach.  The  husk  or  pellicle  of  the  almond  has  been  known 
to  occasion  nausea,  uneasiness  in  the  stomach  and  bowels,  increased  heat,  oedema- 
vclling  of  the  face,  followed  by  urticaria.  Dr.  Winterbottom"  suffered  twice 
in  this  way  from  the  use  of  unblanched  sweet  almonds,  but  blanched  almonds  caused 
no  inconvenience. 

For  dietetical  purposes,  almonds  are  employed  as  a  dessert,  for  puddings,  cakes, 
&c.  On  account  of  the  irritant  qualities  of  the  husk,  almonds  for  the  table  should 
always  be  blanched.  Blanched  and  roasted  they  have  been  used  as  a  substitute  for 
coffee."  Medicinally  they  are  used  in  the  preparation  of  the  confection,  emulsion, 
and  oil. 

0-  Of  Bitter  Almonds. — Bitter  almonds  are  more  or  less  poisonous  to  all  classes 
()l  animals.     As  in  the  cases  of  other  poisonous  vegetable  substances,  the  larger 

'  Wohler  qui  Liebig,  Journ.  de  Pharm.  xxxiii.  391.  a  Thomson,  Organ.  Chemistry,  683. 

■  Journ.  tli  Pharm.  xxiv.  196.  .  4  Handwort.  d.  Chem.  p.  330. 

'  °l'   rit  :  dlsi i. !, turn.  d*.  Pharm.  xxiii.  6  Med.  Fa  ts  and  Obserc.  vol.  v.  \t.  60. 

Murray,  App.  Med.  111.  25. 
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herbivora  are  much  less  powerfully  affected  by  them.  Thus,  three-quarters  of  a 
pound  of  bitter  almonds,  given  to  a  horse,  caused  merely  dulnesa  and  a  .small  pulse.1 
One  drachm  of  bitter  almonds  has  killed  some  of  the  smaller  animals,  as  pigeons.9 
Twenty  seeds  have  killed  a  small  robust  dog.3  The  symptoms  which  they  induce 
in  animals,  are,  trembling,  weakness,  palsy,  convulsions  (often  of  the  tetanic  kind) 
and,  finally,  coma.     If  vomiting  occur  early,  the  animal  in  that  way  may  escape. 

In  small  doses  bitter  almonds  sometimes  act  on  man  as  irritants  to  the  digestive 
organs,  and  occasion  nausea,  vomiting,  and  purging.  Owing  to  idiosyncrasy,  some 
individuals  are  remarkably  affected  by  them.  On  the  late  Dr.  Gregory  they  caused 
"first,  sickness,  generally  tremors,  then  vomiting,  next  a  hot  fit,  with  an  eruption 
of  urticaria,  particularly  on  the  upper  part  of  the  body.  At  the  same  time  the  face 
and  head  swelled  very  much,  and  there  was  a  general  feeling  like  intoxication.  The 
symptoms  lasted  only  a  few  hours.  The  rash  did  not  alternately  appear  and  disap- 
pear, as  in  common  nettle-rash,"  (Christison.)  In  large  doses,  bitter  almonds  have 
caused  serious,  or  even  fatal  consequences.  Pierer4  mentions  that  three  children 
having  eaten  some  of  these  seeds,  were  attacked  in  a  few  minutes  with  nausea,  vomit- 
ing, loss  of  consciousness  and  of  speech,  and  convulsions.  Mr.  Kennedy5  has  noticed 
the  case  of  a  stout  labourer,  who  died  after  the  use  of  a  great  quantity  of  bitter 
almonds.  These,  and  other  observations  referred  to  by  Wibmer,6  Coullon,7  and 
others,  prove  that  the  poisonous  effects  of  the  bitter  almond  are  similar  to  those  of 
hydrocyanic  acid. 

The  emulsion  of  bitter  almonds  partakes  of  the  properties  of  the  seeds.  Pouzairo 
(quoted  by  Wibmer)  states  that  a  child  of  between  four  and  five  years  of  age  suffered 
colic,  head  affectiou,  grinding  of  the  teeth,  trismus,  insensibility,  and  death,  from 
the  use  of  a  strong  dose  of  this  liquid. 

The  distilled  water  of  bitter  almonds  (aqua  amygdalae  amarse)  possesses  poison- 
ous properties,  when  either  swallowed  or  applied  externally.8  Sbnimering  states 
that  half  an  ounce  of  concentrated  bitter  almond-water  killed  a  dog.9 

Macaroons  and  Ratafia  cakes,  as  well  as  Noyau,  which  owe  their  peculiar  flavour 
to  bitter  almonds,  act  injuriously  when  taken  in  large  quantities.10  The  principal 
consumption  of  the  bitter  almond  is  for  pressing,  flavouring,  and  scenting.  For 
flavouring,  the  seeds  or  their  essential  oil  are  used  by  the  cook  and  confectioner. 

By  medical  practitioners  in  this  country,  bitter  almonds  are  rarely  prescribed. 
They  sometimes  enter  into  the  composition  of  the  almond  emulsion  (see  Mistura 
Amygdalae,  Ph.  E.  D.),  but  usually  as  a  flavouring  ingredient  only.  They  are  ap- 
plicable, however,  to  all  the  uses  of  hydrocyanic  acid;  as  pulmonary  affections,  gas- 
trodynia,  and  hooping-cough;  but  the  objection  to  their  use  is  their  varying  and 
uncertain  strength.  Bergius,"  and  subsequently  Frank,  H ufeland,12  and  others,  have 
successfully  administered  them  against  intermittent  fever.  They  have  also  been 
used  to  expel  tape-worm,  and,  it  is  said,  with  good  effect.13  Pitschaft14  prescribed 
bitter  almond  water  to  relieve  painful  menstruation.  The  emulsion  has  been  em- 
ployed as  a  wash  to  relieve  irritation  in  various  skin  diseases ;  as  herpes,  prurigo, 
acne,  impetigo,  &c. 

Administration. — Bitter  almonds  may  be  taken  in  substance  or  emulsion. 
Kranichfeld15  employed  the  powder  of  the  bitter  almond  cake  (farina  amygdalx 
amarse)  in  doses  of  1  to  6  grs.  As  a  substitute  for  the  distilled  water  oj  hitler  al- 
monds (aqua  amygdalae  amarse),  which  is  of  variable  strength,  Wbhler  and  Liebig 
recommend  the  following  emulsion  (emulsio  amygdalae  cum  amygdalind)  on  account 
, * . , — , ■ "        — 

i  Viborg  ;  quoted  by  Wibmer, Wirk  d.  Arzneim.  u.  Gi/te,  i.  157. 

»  Wepf'er,  Hist.  Cicut.  aquat.  p.  298,  Lugd.  1733.  '  Orfila,  Toxicol.  Gen. 

4  Quoted  by  Wibmer,  op.  supra,  cit. ;  also  Lond.  Med.  Review,  vol.  ii.  p.  26G,  Loud.  1600. 

*  Lond.  Med.  and  Phys.  Journ.  Ivii.  150.  •  Op.  supra  cit. 

"■  Recherches,  Sec.  sur  I'Acide  Hydrocyan.  1819. 

8  See  Doitz's  Experiments,  in  Wibmer,  op.  supra  cit.  "  Buchner,  Tozikolog. 

,0  See  Virey,  Journ.  de  Pharm.  ii.  204,  for  the  ill  effects  of  tlie  first  of  these.  „ 

n  Mat.  Med.  i  433.  "  Richter.  Ausf.  Arzneim.  II.  Ml-* 

'»  Hufeland's  Journ.  Bd.  xi.  St.  4.  S.  179. 

'•  Dierbach,  Neuest.  Entd.  in  d.  Mat.  Med.  Bd.  i.  387,  1837.  "  Dierbach,  'op.  supra  cit. 

18  Journ.  de  Pharm.  xiiii.  415. 
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of  its  uniform  strength :  Sweet  Almonds  3ij ;  "Water  and  Sugar  sufficient  to  make 
f 3j  of  emulsion,  in  which,  when  strained,  dissolve  Amygdalin  grs.  xvij.  This 
quantity  of  amygdalin,  when  acted  upon  by  the  emulsion,  yields  one  grain  of  anhy- 
drous hydrocyanic  acid,  and  8  grains  of  volatile  oil. — The  dose  of  this  emulsion  is 
gtt.  x  to  f  3J-  Almond  paste  is  sold  in  the  shops  for  softening  the  skin  and  pre- 
venting chaps.  Dr.  Paris1  gives  the  following  recipe  for  making  it :  Bitter  Almonds, 
blanched,  %'\v;  the  White  of  an  Egg,  Rose  Water,  and  Rectified  Spirit,  p.  ae.,  as 
much  as  may  be  sufficient. 

1.  CONFECTIO  A31YGMUE,  L;  Conserva  Amygdalarum,  E;  Almond  Confection. — 
(Sweet  Almonds  3  viij ;  Powder  of  Gum  Arabic  ^j ;  Sugar  ^iv.  The  almonds  being 
first  macerated  in  cold  water,  and  their  pellicles  removed,  rub  them  through  a  fine 
metallic  sieve ;  then  beat  all  the  ingredients  until  thoroughly  incorporated.  The 
process  of  the  two  Colleges  is  essentially  the  same.  The  London  College  adds,  that 
this  confection  can  be  preserved  unaltered  for  a  longer  time,  if  the  almonds,  gum 
Arabic,  and  sugar,  are  separately  powdered,  and  afterwards  mixed.  Then,  whenever 
the  confection  is  to  be  used,  beat  all  the  ingredients  together  until  they  are  tho- 
roughly incorporated.) — Almond  confection,  prepared  without  water,  is  not  more 
apt  to  spoil  or  become  rancid  than  when  the  ingredients  are  separately  powdered, 
and  subsequently  mixed ;  but  if,  in  order  to  soften  the  mass,  a  little  water  be  added, 
it  then  soon  becomes  mouldy  or  rancid,  or  both.3  The  only  use  of  almond  confec- 
tion is  in  the  preparation  of  the  emulsion. 


AMYGDALAE,  L.  E.  D.  [U.  S.]  Lac  Amygdalae;  Almond  Emulsion; 
Almond  Milk. — (Almond  Confection  ^iiss;  Distilled  Water  Oj.  Gradually  add 
the  water  to  the  confection,  while  rubbing,  until  they  are  mixed ;  then  strain 
through  linen,  L.  The  Edinburgh  College  employs  .5 i j  of  the  Confection  to  Oij 
of  Water,  and  strains  the  mixture  through  linen  or  calico ',  or  they  direct  it  to  be 
prepared  by  the  following  process :  "  Sweet  Almonds  ^j  and  3'j  ;  Pure  Sugar  3v ; 
Mucilage  fjss;  Water  Oij.  Steep  the  almonds  in  hot  water  and  peel  them,  and 
proceed  as  for  the  Mistura  Acacise." — The  Dublin  College  prepares  it  as  follows  : 
Sweet  Almonds,  blanched,  3v  ;  Gum  Arabic,  in  powder,  Jj  ;  Refined  Sugar  3 i j  ; 
Distilled  Water  ^ viij.  Rub  the  almonds  with  the  sugar  and  gum,  adding  gradually 
the  witter,  then  strain.) — Notwithstanding  that  the  formulae  of  the  three  Colleges 
are  different,  none  of  them  precisely  agree  with  that  which  is  in  common  use.  No 
one  who  wishes  to  procure  good  almond  milk  would  prepare  it  with  the  confection, 
on  account  of  the  changes  which  this  preparation  suffers  by  being  kept.  Powdered 
gum  Arabic  is,  for  ordinary  purposes,  a  more  convenient  and  ready  ingredient  than 
mucilage,  and  does  not  undergo  any  change  by  keeping.  The  following  formula, 
which  is  similar  to  that  of  the  Dublin  College,  yields  a  preparation  identical  with 
that  of  the  London  College  :  Sweet  Almonds  3iv ;  Powdered  Gum  Arabic  3j ;  White 
Bogar  3ij ;  Water  f3viss.  Having  blanched  the  almonds,  beat  them  with  the  sugar 
and  gum,  the  water  being  gradually  added.  [This  is  nearly  the  formula  of  the 
/.  S.  Pharm.j  which  orders  of  Gum  Arabic  3sS  and  Water  *viij.]  Almond  milk 
agrees  in  many  of  its  properties  with  animal  milk.  Thus  it  is  white ;  when  ex- 
amined by  the  microscope,  it  is  seen  to  consist  of  myriads  of  oleaginous  globules, 
suspended  in  water  by  the  aid  of  an  albuminous  principle  (emulsin)  and  sugar;  and, 
lastly,  it  agrees  with  milk,  in  possessing  nutritive  and  emollient  qualities.  It  is 
used  as  a  demulcent  and  emollient  in  pulmonary  affections,  to  appease  cough  and 
allay  irritation ;  and  in  inflammatory  affections  of  the  alimentary  canal  or  of  the 
urinary  organs.  It  is  an  excellent  vehicle  for  other  remedies ;  as  for  the  saline  re- 
frigerants (nitre,  for  example)  in  febrile  cases,  for  expectorants  and  paregorics 
(•quills,  ipecacuanha,  opiates,  &c.)  in  pulmonary  affections,  for  sudorifics  (emetic 
tartar,  for  example)  in  febrile  and  inflammatory  cases,  for  alkalies  and  their  car- 
bonates iu  affections  of  the  urino-genital  organs,  and  for  hydrocyanic  acid  in  gastro- 

1  Pharmacologia.  a  Brande,  Diet,  of  Pharm.  56. 
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dynia  and  pulmonary  disorders.  Acids  and  alcohol  (hence  tinctures")  coagulate  the 
einulsin,  and  cause  almond  mixture  to  separate  into  a  kind  of  curd  ami  whej  ;  a 
change  which  also  takes  place  spontaneously  when  the  mixture  has  been  kept,  and 
which  is  accompanied  with  the  development  of  free  acid.  In  cases  where  the  hy- 
drocyanic acid  is  admissible,  the  bitter  almond  may  be  used. — The  dose  of  almond 
emulsion  is  f^j  or  f^ij,  or  ad  libitum. 

%.  OLEUM  AMYGDALA,  L.  [U.  S.]j  Almond  Oil;  Oil  of  Sweet  Almonds.— (Ob- 

tained  by  expression  from  either  bitter  or  sweet  almonds;  usually  from  the  former, 
on  account  of  their  cheapness,  as  well  as  of  the  greater  value  of  their  residual  cake.) 
— The  average  produce  is  from  48  to  52  lbs.  from  1  cwt.  of  almonds.  When  re- 
cently expressed  it  is  turbid,  but  by  rest  and  filtration  becomes  quite  transparent. 
It  usually  possesses  a  slightly  yellow  tinge,  which  becomes  somewhat  paler  by  ex- 
posure to  solar  light.  It  is  inodorous  or  nearly  so,  and  has  a  purely  oleaginous 
bland  taste.  It  congeals  less  readily  by  cold  than  olive  oil.  Braconnot  states  that 
at  14°  F.  it  deposits  24  per  cent,  of  margarine  (margarate  of  glycerine)  which 
fuses  at  43°  F.  The  residual  oleine  (oleate  of  glycerine)  did  not  congeal  at  the 
greatest  degree  of  cold.  The  accuracy  of  these  statements  has,  however,  been  called 
in  question.  Its  sp.  gr.  would  appear  to  vary;  Brandis  found  it  0.911,  Brisson 
0.917,  Saussure  0.920,  at  53°  F.  Sulphuric  ether  dissolves  it.  Six  parts  of  boil- 
ing, or  twenty-live  parts  of  cold  alcohol,  are  required  to  dissolve  one  part  of  this  oil. 

Proximate  Composition.  |  Ultimate  Analysis. 

Braconnot.  Saussure. 

Oleine 76    Carbon 77.403 

Margarine  (Stearine  of  Braconnot) 24   Hydrogen 11.481 

Oxygen 10.028 

Almond  Oil 100   Nitrogen  [loss] 0.288 

Almond  oil 100.000 

The  nitrogen  mentioned  in  Saussure's  analysis  is  probably  an  error. 

Almond  oil  is  said  to  be  adulterated  with  teel  oil. 

It  possesses  the  dietetical  and  medicinal  properties  of  the  other  fixed  oils.  Its 
local  action  is  emollient.  Swallowed  in  moderate  doses  it  is  nutritive,  but  difficult 
of  digestion.     In  large  doses  it  acts  as  a  mild  laxative. 

Almond  oil  may  be  employed  for  the  same  purposes  as  olive  oil.  Mixed  with 
an  equal  volume  of  syrup  of  violets,  or  syrup  of  roses,  it  is  given  to  new-born  in- 
fants as  a  laxative.  It  is  sometimes  used  with  gum  (in  the  form  of  mucilage), 
alkalies,  or  yolk  of  egg,  to  form  an  emulsion,  which  is  used  in  the  same  cases  as 
the  mistura  amygdalae..  To  assist  in  allaying  troublesome  cough,  it  is  not  unfre- 
quently  administered  in  the  form  of  linctus,  with  confection  of  dog-rose,  and  syrup 
of  poppies. 

4.  OLEUM  AMYGDALJE  AM/ILE;  Oleum  Amygdala?  amarse  destiUalum ;  Oil  of 
Bitter  Almonds  ;  Essential  Oil  of  Almonds. — (Obtained  by  submitting  bitter  almond 
cake  [left  after  the  expression  of  the  fixed  oil  from  bitter  almonds]  to  distillation 
with  water,  either  alone,  or  more  usually  with  salt.  To  increase  the  quantity  of 
volatile  oil,  G-eiger  recommended  the  cake  to  be  macerated  in  the  water  for  24  hours 
before  distillation.)  The  tlieory  of  this  process  is  curious.  Chemists  formerly  sup- 
posed that  the  volatile  oil  resided  in  the  bitter  almond,  and  that  by  distillation  it 
was  merely  volatilized,  and  subsequently  condensed.  But  in  opposition  to  this 
view  may  be  urged  the  following  facts : — 

1.  Neither  bitter  almonds,  nor  their  residuary  cake,  yield  any  volatile  oil  by  pressure,  yet  we 
know  that  the  volatile  oil  is  soluble  in  the  fixed  oil,  and,  therefore,  when  the  latter  was  ex- 
pressed it  ought  to  contain  traces  of  the  volatile  oil,  if  this  existed  in  the  bitter  almonds. 

2.  They  yield  no  oil  when  digested  in  alcohol  or  in  ether,  though  the  volatile  oil  is  soluble  in 
both  of  these  liquids. 

3.  Alcohol  extracts  from  bitter  almond  cake,  sugar,  resin,  and  amyqdalin.  When  the  latter 
substance  has  been  removed,  the  cake  is  no  longer  capable  of  furnishing  the  volatile  oil  by  <  «■ 
tillation. 
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4.  Ether  extracts  no  amygdalin  from  bitter  almond  cake;  and  the  cake  left  after  digestion  in 
ether  yields  the  volatile  oil  by  distillation  with  water. 

These  facts,  then,  prove  that  the  volatile  oil  does  not  reside  in  the  bitter  almond, 
but  is  formed  by  the  action  of  water  on  some  of  the  constituents  of  these  seeds. 
AVlicti  bitter  almonds  are  deprived  of  amygdalin,  they  are  incapable  of  yielding  the 
volatile  oil ;  so  that  it  is  this  principle  which  enables  them  to  yield  it.  But  amyg- 
dalin, with  water  only,  produces  no  oil;  hence  the  presence  of  some  other  substance 
is  necessary.  Wohler  and  Liebig1  have  shown  that  this  other  substance  is  emulsin 
(albumen),  and  that,  by  the  mutual  reaction  of  amygdalin,  emulsin,  and  water,  we 
obtain  the  volatile  oil  of  bitter  almonds  and  hydrocyanic  acid.  But  it  appears  that 
sugar,  and  some  other  substance  (probably  a  compound  of  formic  acid  and  altered 
otnulsin),  are  simultaneously  developed.  These  ingredients  are,  probably,  all 
yielded  by  the  amygdalin,  the  operation  of  emulsin  on  which  has  been  compared 
to  that  of  yeast  on  sugar  and  water.  It  will  be  seen  by  the  following  table  (drawn 
up  by  Wohler  and  Liebig),  that  amygdalin  contains  the  elements  of  hydrocyanic 
acid,  volatile  oil  of  bitter  almonds,  sugar,  formic  acid,  and  water  : — 

Atoms  of 

Carbon.        Hydrogen.     Nitrogen.        Oxygen. 

1  atom  of  hydrocyanic  acid 2     .   .   .    .      1     ....    1     ....    0 

•2  atoms  volatile  oil  of  bitter  almonds 28     ....    12     ....    0     ....    4 

1  atom  of  sugar 6....      5....0....5 

2  atoms  of  formic  acid 4....      2     ....     0     ....    6 

7  atoms  of  water 0....      7    ....    0    ....    7 

1  atom  of  Amygdalia 40    ....    27     ....    1     ....  22 

The  essential  oil  of  bitter  almonds  of  the  shops,  possesses  the  following  proper- 
ties. It  is  highly  poisonous,  has  a  golden-yellow  colour  (by  rectification  it  may  be 
rendered  temporarily  colourless),  an  agreeable  odour  (usually  compared  to  that  of 
hydrocyanic  acid,  but  which,  in  fact,  bears  but  little  resemblance  to  it),  and  an 
acrid,  bitter  taste.  It  is  combustible,  and  burns  with  a  white  flame.  Its  sp.  gr., 
though  always  greater  than  that  of  water,  probably  varies  somewhat.  I  find  that 
a  simple,  which  had  been  prepared  for  about  eight  months,  had  the  sp.  gr.  of 
1.083(5.  It  is  soluble  in  alcohol  and  ether.  Oil  of  vitriol  forms  with  it  a  magnifi- 
cent crimson-red  thick  liquid,  which,  on  the  addition  of  water,  yields  a  yellow 
emulsion. 

[Some  recent  observations  by  Mr.  Bed  wood2  show  that  the  sp.  gr.  of  this  oil 
varies  greatly  according  to  the  temperature  at  which  it  is  obtained ;  he  examined 
specimens  of  sp.  gr.  1052.4  to  as  high  as  1082.2.  This  variation  has  sometimes 
been  attributed  to  the  presence  of  spirit  added  for  adulteration  ;  but  no  spirit  could 
be  detected.  The  oils  of  lighter  sp.  gr.  appeared  to  contain  the  purest  hydruret  of 
benzulc ;  while,  from  the  reaction  of  strong  sulphuric  acid,  it  would  appear  that 
benzoine  is  present  in  considerable  proportion  in  the  heavier  specimens. — Ed.] 

Oil  of  bitter  almonds,  as  found  in  commerce,  is  a  mixture  or  compound  of  hy- 
d a i'ii i; i  of  l/enzule,  hydrocyanic  acid,  a  little  benzoic  acid,  benzoine,  benzimide,  and 
probably  other  substances. 

«•  HntnrRET  of  Bf.nzcle. — This  is  obtained  by  forming  the  oil  into  a  thin  paste  with  hydrate 

01  lime,  chloride  of  iron,  and  water,  and   redistilling.     It  is  a  limpid  colourless  oil,  whose  sp. 

If.  II  1.043,  and  whose  odour  and    taste  are   scarcely  different  from   those  of  the  ordinary  oil. 

Robiquet  found  it  innocuous,  but  Vogel,  and  more  recently  Liebig,  declare  that  it  still  retains  its 

as  properties.     In  some  earlier  experiments  which  I  made  on  this  subject,  I  found  it  to 

'"'  highly  poisonous,  though  1  could    not  detect  an  atom  of  hydrocyanic  acid   in    it.     After  the 

been  kept  a  few  months,  however,  I    readily  detected  the  acid   in  it  by  the  potash 

Md  iron  test,     By  a  second  and  third  rectification   I  completely  deprived  it  of  all  traces  of  the 

Mid;  and  I  then  found    that  four  drops  of  it,  given  to  a    small  rabbit,  had   no  more  effect  than 

Hie  same  quantity  of  any  oilier  volatile  oil;  that  is,  the  animal  appeared  dull  for  a  few  minutes, 

■nd  the  respiration  was  quickened,     Hydruret  of  benzule  is  composed  of  C14H602.     Certain 

winch  it  undergoes  are  best  explained  by  assuming  that  this  oil  is  a  compound  of  the 

1  Journ  dt  Pharm.  xxiii.  *  Pharm.  Jo-urn.  vol.  xi.  p.  4S6. 
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base  of  benzoic  acid  and  hydrogen.  To  this  base,  whose  composition  is  CUH502,  the  name  of 
Benzuk  or  Benzoyl  Bz,  has  been  given;  so  that  the  oil  is  the  hydrant  of  benzule,  C"ir:>2-fH  ,,r 
BzH,  and  its  proximate  and  ultimate  composition  is  as  follows:  — 


Proximate  Composition. 

Atoms.  Eq.  Wt 

Benzule. 1     ....     105 

Hydrogen 1     ....        1 

Hydruret  of  Benzule 1    ....    106 


JltUff 

Carbon 14 

Hydrogen  ....      6 
Oxygen 2 


Ultimate  Composition, 
Atoms.         Eq.  Wt. 


84 
6 

1(3 

100 


Ptt  Cmt 

.     5.66 

.    U  in 

.  100.00 


By  exposure  to  the  air  it  absorbs  2  eq.  oxygen,  and  is  converted  into  hydrated  benzoic  acid 
C,4H3034-Aq.  or  BzO,HO. 

8  Hydrocyanic  Acid. — The  presence  of  hydrocyanic  acid  in  the  essential  oil  of  hitler 
almonds  maybe  detected  by  the  usual  tests,  especially  by  potash  and  a  salt  of  iron.  Thi 
tity  of  this  acid  is  differently  stated  by  different  authorities,  and  is,  probably,  not  uniform. 
Schroder1  got,  from  an  old  sample,  8.5  per  cent.,  and  from  a  new  sample,  10.75;  but  Goppert 
obmined,  from  another  specimen,  so  much  as  14.33  percent.  Water  in  which  the  oil  ha 
washed  gives  evidence  of  the  presence  of  hydrocyanic  acid  by  the  potash  and  iron  lest  before 
referred   to. 

y.  Benzoic  Acid,  BzO. — This  is  formed  by  the  action  of  the  oxygen  of  the  atmos]>l 
hydruret  of  Benzole,  as  above  mentioned.     Jt  is  more  readily  produced   in  the   pure  hydruret 
than  in  raw  oil  of  bitter  almonds. 

J\  Benzoin;  Camphor  of  Oil  of  Bitter  Jlmonds — Liebig2  states  that  this  is  a  constituent  of 
oil  of  bitter  almonds.  It  is  a  crystalline  substance  usually  obtained  by  the  action  of  alkalies  on 
the  oil.  It  cannot  be  procured  from  hydruret  of  benzule  (with  which  it  is  isomeric)  unlet! 
hydrocyanic  acid  be  present.  It  is  soluble  in  boiling  alcohol.  Oil  of  vitriol  also  dissolves  it 
with  a  violet-blue  colour;  if  the  solution  be  heated  it  becomes  brown,  green,  and  at  last  black, 
with  disengagement  of  sulphurous  acid. 

i.  Bexzamidk. — This  separates  from  oil  of  bitter  almonds  under  certain  circumstances.  Its 
formula  is  C,4H7N02  or  BzAD.  It  is  soluble  in  alcohol.  Nordhausen  sulphuric  acid  dissolves 
it,  assuming  a  deep  indigo  colour;  if  moisture  be  present  the  colour  is  at  first  emerald  green. 
By  the  action  of  potash  and  a  little  alcohol  it  evolves  ammonia  and  forms  benzoate  of  potash. 

A  crystalline  matter  is  frequently  deposited  by  oil  of  bitter  almonds,  when  it  lias 
been  kept  for  some  time.  Exposure  to  the  air,  by  which  the  oil  is  enabled  to 
absorb  oxygen,  and  the  removal  of  hydrocyanic  acid  from  the  oil,  facilitate  the 
deposition.  In  1822,  Grischow  and  Bahlmann,3  and,  in  1823,  Stange,4  declared 
the  crystals  to  be  those  of  benzoic  acid  ;  a  statement  which  was  confirmed,  in 
1830,  by  Robiquet  and  Boutron.5  I  have  met  with  three  kinds  of  crystalline 
deposit,  differing  essentially  from  each  other  and  from  benzoic  acid. 

1st.  One  of  these  is  characterized  by  the  emerald  green  colour  which  it  produces  when  dropped 
into  oil  of  vitriol.      In  a   few  minutes,  however,  the  green    changes    to  red.     This  deposit  is 
orange  yellow,  soluble  in  boiling  water,  alcohol,  and  ether  ;  when  the  alcoholic  or  etherea 
tions  cool,  numerous  white,  light,  pearly  crystalline  plates  (resembling  cry:-talline  boraci 
are  deposited.    If  these  white  crystals  be  dropped  into  oil  of  vitriol,  they  also  become  emerald- 
green,  but  very  slightly  so ;  the  mother  liquor   is   rendered   much   more  intensely  green  by  oil 
of  vitriol.     Boiled  with  caustic  potash  they  give  out  ammonia.     By  keeping  for  two  yeari  in  ;i 
stoppered  bottle,  both  the  raw  and  purified  crystals  lost  the  property  of  becoming  green  by  oil 
of  vitriol;  they  now  became  red  on  the  addition  of  this  liquid  ;  and  the  crystals,  on  b 
dissolved  in  alcohol  and  recrystallized,  were  scarcely  coloured  on  the  addition  of  oil  of  vitriol. 

From  ravv  oil  of  bitter  almonds  washed  with  solution  of  potash  I  have  obtained,  at  : 
of  twenty-four  hours,  crystals  which,  like  the   above,  became  green  on   the  addition  of  oil  of 
vitriol. 

2d.  A  second  crystalline  deposit  is  characterized  by  the  cherry-red  colour  which  it  assumes 
when  dropped  into  oil  of  vitriol,  and  by  its  not  evolving  ammonia  when  boiled  with 
potash.  Its  appearance  resembles  solid  oil  of  anise.  When  dissolved  in  boiling  alcohol  and 
recrystallized,  it  yields  silky  prismatic  crystals  somewhat  similar  to  those  of  nitrate  of  ammo- 
nia. At  the  end  of  two  years  it  had  almost  lost  its  quality  of  being  reddened  by  oil  of  vitriol; 
but  when  boiled  with  this  liquor  it  gave  out  a  crystalline  sublimate.  Heated  with  solution  of 
potash  it  evolved  faint  traces  of  ammonia. 

3d.  The  third6  kind  of  deposit  I  did  not  receive  until  after  it  had  been  digested  in  alcohol. 


1  Quoted  by  Dr.  Christison.  Treat,  on  Poisons. 

3  Berl.  Jakrb.  d.  Pharm.  1832,  p.  158. 

«  Ann.  di  Chim.  et  de  Phys.  xl  v.  364. 

e  For  specimens  of  this,  as  well  as  of  the  first  kind  of  depisit,  I  am  indebted  to  Mr.  Whipple. 


2  Turner's  Chemistry,  7tli  edi 

'  Jiuclmer's  Repert.  xiv.&'J;  xvi.82. 
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A  short  notice  of  it  has  been  given  by  Dr.  Letheby.1  The  crystals  are  small,  acicular,  and 
lemon-yellow  ;  tliey  dissolve  in  oil  of  vitriol,  forming  a  yellow  or  orange-coloured  solution.  They 
are  insoluble  in  water  and  alcohol.  When  heated  they  fuse,  but,  unlike  the  two  preceding  de- 
i  not  sublime.  They  do  not  evolve  ammonia  when  heated  with  a  solution  of  caustic 
At  the  end  of  two  years  these  crystals  were  unchanged.  In  all  the  cases  in  which 
they  are  found  the  oil  had  been  put  aside  contaminated  with  water. 

The  Volatile  Oil  of  Bitter  Almonds  is  a  most  potent  poison,  acting  as  rapidly  as 
the  ordinary  hydrocyanic  acid  of  the  shops,  and  giving  rise  to  similar  symptoms.  A 
single  drop  has  killed  a  cat  in  five  minutes.3  Sir  B.  Brodie,  happening  to  touch  his 
tongue  with  a  probe  which  had  been  dipped  in  the  oil,  suffered,  almost  instantane- 
ously, an  indescribable  sensation  at  the  pit  of  the  stomach,  feebleness  of  the  limbs, 
and  loss  of  power  over  the  muscles.  These  effects,  however,  were  quite  transient. 
Several  cases  of  poisoning  with  it  are  recorded.  The  best  detailed  is  that  related 
by  Mertzdorff  (quoted  by  Dr.  Christison)  :  "  A  hypochondriacal  gentleman,  48 
years  old,  swallowed  two  drachms  of  the  essential  oil.  A  few  minutes  afterwards, 
his  servant,  whom  he  sent  for,  found  him  lying  in  bed,  with  his  features  spasmodi- 
cally contracted,  his  eyes  fixed,  staring,  and  turned  upward,  and  his  chest  heaving 
convulsively  and  hurriedly.  A  physician,  who  entered  the  room  twenty,  minutes 
after  the  draught  had  been  taken,  found  him  quite  insensible,  the  pupils  immovable, 
the  breathing  stertorous  and  slow,  the  pulse  feeble,  and  only  thirty  in  a  minute,  and 
the  breathing  exhaling  strongly  the  odour  of  bitter  almonds.  Death  ensued  ten 
minutes  afterwards."  Another  case  of  poisoning  with  this  oil  occurred  a  few  years 
since  in  Aldersgate  Street :  a  lady  intending  to  take  beech-nut  oil,  for  worms, 
swallowed  (by  mistake)  oil  of  bitter  almonds,  sold  to  her  by  a  druggist,  who  sup- 
posed she  inquired  for  peach-nut  oil.  Recovery  has  occurred,  in  one  case,  after 
about  half  an  ounce  (?)  of  the  oil  had  been  swallowed.3 

[Mitsclicrlich4  has  experimented  on  the  effects  of  this  oil  on  dogs  and  rabbits; 
he  found  it  poisonous  even  when  quite  free  from  hydrocyanic  acid.  He  found  also, 
as  stated  by  Wohler  and  Frerichs,  that  it  is  oxidized  in  the  system  when  given 
in  small  quantity,  and  is  converted  into  hippuric  acid  in  the  urine.  In  large  doses, 
however,  it  escapes  unchanged  into  the  urine. — Ed.] 

In  this  country,  essential  oil  of  bitter  almonds  is  not  employed  in  medicine.  It 
is  applicable  in  the  same  cases  that  hydrocyanic  acid  is  employed  in.  But  it  must 
not  be  forgotten  that,  though  its  strength  is  somewhat  variable,  it  is  in  general  four 
times  the  strength  of  officinal  hydrocyanic  acid.  The  dose  of  it  is  a  quarter  of  a 
drop  to  a  drop  and  a  half  in  an  emulsion.  It  is  extensively  employed  for  flavouring 
by  the  cook  and  confectioner ;  and  by  the  perfumer  for  scenting  toilet-soap,  and  for 
other  purposes. 

Ebiksck  of  Bittkr  Almonds;   Almo.vd  Flavour — This  term   is  sometimes  applied  to  the 

I  nil,  and  sometimes  to  a  solution  of  the  oil  in  rectified  spirit.    Two  fluid rachrns  of  the 

oil  and  six   fluidrachms  of  rectified   spirit  form  a  useful  essence   for   flavouring  and    scenting. 

[It  i*  a  dangerous  preparation,  as  it  still   holds  hydrocyanic  acid  dissolved.     Half  an  ounce  of 

it  Ins  been  known  to  destroy  the  life  of  an  adult. — Eh.] 


259.  PERSICA  VULGARIS,  Miller.— THE  PEACH. 

Amygdalus  Persica,  Linn. 
Sex.  Syst.  Icosandria,  Monogynia. 

[Although  no  longer  to  be  found  in  the  British  Pharmacopoeias,  we  have  retained 
the  atithnr's  remarks  upon  this  fruit. — Ed.] 

History. — Both  Dioscorides5  and  Pliny8  speak  of  the  peach  ;  the  former  terms 
't  «f|KTix6i/  jujjxoi/ ;  the  latter  malum  persicum. 

fad   Gaz   xxvi.67.  »  Brodie,  Phil.  Trans.  1811,  p.  178. 

^■""'ii   i  t.  vi.  2de  aer.  p.  Dsi.  *  Pharmaceutical  Journal,  vol.x.  p.  83. 

'  Lib.  i.  cap.  Mil .  •  Hist   Aat.  lib.  xv.  cap.  11,  et  seq.  ed.  Valp. 
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Botany.     Gen.  Char. — The  same  as  amygdalm,  except  that  the  drupe  is  very 

fleshy.      Epicarp  either  velvety  or  quite  Bmooth. 
F'g'  359.  Putamen  (stone)  extremely  rugose,  with  furrows 

(De  Cand.) 

Sp.  Char. — Fruit  tomentose.  (De  Cand.) 
A  small  tree.     Leave*  lanceolate,  serrate  or  cre- 
nate,  with   or  without  glands.     Flovxrs  ros 
large  or  small.1     Both  flowers  and  kermis  exhale 
the  bitter  almond  odour. 

Two  varieties  of  the  peach  are  usually  made.     These 
are  admitted  by  De  Candolle  : — 

a.    Mcltcrs  or  Freestones. —  Flesh    separating  from   the 
stones. 

$.  Clingstones  or  Pavies. — Flesh  adherent  to  the  stone. 
The  Peach.  The  Nectarine  (Persica  Icevis,  De  Cand.)  i>  distinguished 

from  the  peach  by  its  smooth  fruit.     This  trivial  distill* 
tion  leads  many  botanists  to  regard  these  two  fruits  as  varieties  of  the  same  sp> 

Hab.— Native  of  Persia.     Cultivated  in  gardens.     Flowers  in  April  or  May. 

Description. — Peach  leaves  (folia  persicee)  have  the  peculiar  odour  and  taste 
of  the  bitter  almond.  The  kernels  (semina  persicee)  closely  resemble  the  latter, 
both  in  appearanee  and  properties,  but  are  smaller.  The  /lowers  (flores  persicm) 
lose  the  greater  part  of  their  odour  by  drying. 

Composition. — The  leaves  have  not  been  analyzed.  They  yield,  by  distillation, 
a  volatile  oil  (oleum  folii  persicse),  which  is  yellow,  heavier  than  water,  and  contains 
hydrocyanic  acid.3  After  eight  years  a  crystalline  substance  was  found  on  the 
water.3  The  non-ligneous  extremities  of  the  twigs  of  the  peach-tree  yielded  (iau- 
thier4  1.92  per  cent,  of  very  volatile  oil,  which  was  heavier  than  water.  Berard' 
analyzed  the  juice  of  the  peaeh,  both  in  the  ripe  and  unripe  states;  the  constitu- 
ents were  colouring  matter,  svgar,  gum,  vegetable  fibre,  albumen,  malic  acid,  lime, 
and  water. 

Physiological  Effects. — The  highly  palatable  flesh  of  the  peach  is  nutritious 
(on  account  of  its  suga-r,  gum,  &c),  and  slightly  refrigerant  (from  the  malic  acid 
which  it  contains).  Taken  in  moderate  quantities  it  is  wholesome,  but  if  eaten  too 
freely,  it  is  apt  to  disorder  the  bowels.  The  kernels,  the  blossoms,  the  leaves,  and 
the  bark,  possess  poisonous  properties.  The  flowers,  as  well  as  the  leaves,  in  the 
form  of  infusion,  have  been  used  to  purge  and  destroy  intestinal  worms,  especially 
in  children  f  but  their  employment  has  sometimes  been  attended  with  fatal  results. 
Bertrand7  says  that  a  child,  eighteen  months  old,  experienced  convulsions,  vomit- 
ing, and  bloody  diarrhoea,  from  the  use  of  a  strong  decoction  of  the  flowers;  and 
Coullon8  states  that  an  elderly  gentleman,  having  partaken  of  a  salad  of  the  flowers, 
was  seized  with  giddiness,  violent  purging,  convulsions,  and  stupor,  and  died  in 
three  days.  The  irritation  of  the  alimentary  canal,  manifested  by  vomiting  and 
purging,  and  the  slow  death,  distinguish  the  operation  of  peach-flowers  from  that 
of  hydrocyanic  acid.  The  same  author9  also  states  that  the  peach-bark  proved  in- 
jurious to  a  cock,  and  caused  difficulty  of  breathing,  and  purging. 

Uses. — The  fruit,  both  fresh  and  preserved,  is  employed  as  a  dessert.  Its  use  is 
objectionable  in  gouty  persons,  and  in  those  whose  bowels  are  easily  disordered. 
When  stewed  with  sugar,  it  may  be  given  as  a  mild  laxative  to  convalescents.  The 
kernels  may  be  used  as  the  bitter  almond.  The  blossoms  are  scarcely  ever  adminis- 
tered in  this  country;  but  they  have  been  recommended  as  a  vermifuge.  Hie 
leaves  are  sometimes  employed  by  the  cook  and  liqueur-maker,  for  flavouring.    They 

1  See  Loudon,  Encycl.  of  Gardening.  »  Gmelin,  Handb.  d.  Chem.  if.  WO. 

3  Brugnatelli,  Ann   Chem.  xcvi.  90.  *  Journ.  de  Pharm. 

'  Thomson,  Org.  Chem.  890. 

«  Costet  et  Willemet:  quoted  by  Murray.  App.  Med.  iii.  245.  .  ~* 

■  Wibmer,  With.  d.  Arzneim.  u.  Gifte,  Bd.  iv.  S.  190.  8  Chr.stison,  Treatise  on  Poisons,  p   /»■ 

s  Wibmer,  op  supra  cit. 
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have  also  been  used  as  a  substitute  for  China-tea.1     They  have  been  recommended 
as  a  vermifuge,  and  more  recently  to  allay  irritation  of  the  bladder  and  urethra.2 

Administration. — The  dose  of  peach-blossoms  is  half  an  ounce  of  the  fresh, 
or  a  drachm  of  the  dried  flowers,  infused  in  water.3  The  dose  of  the  infusion  of 
peachrleaves  (prepared  by  digesting  %ss  of  the  dried  leaves  in  Oj  of  boiling  water) 
is  f  J ss,  three  times  a  day. 

260.  PRUNUS  DOMESTICA,  Linn.  L.  E.  D.-THE  PLUM  TREE, 

Sex.  Syst.  Icosandria,  Monogynia. 
(Fructus  preeparatus,  L. — Dried  fruit,  E. — Fructus  siccatus,  D.) 

History. — Dioscorides4  calls  this  tree  the  xoxxv/xr^sa,  while  the  fruit  he  terms 

XOXXV^XoV . 

Botany.  Gen.  Char. — Drupe  ovate  or  oblong,  fleshy,  quite  smooth,  covered 
with  a  pruinose  powder.  Putamen  (stone)  compressed,  acute  on  both  sides,  some- 
what furrowed  at  the  edges,  otherwise  smooth.  Young  leaves  convolute.  Pedicels 
umbellato-fasciculatc,  1-flowered,  evolved  before  or  after  the  leaves.  (De  Cand.) 

Sp.  Char. — Flowers  almost  solitary.  Leaves  lanceolate-ovate,  convolute.  Branches 
not  spinous.  (De  Cand.) — A  small  tree.     Flowers  white. 

Gardeners  cultivate  several  hundred  varieties.5  De  Candolle  admits  the  following  va- 
rieties : — 

a.  Jlrmeniotdes,  including  the  Mirabelle  Plum. 

/3.  Claudiana,  including  the  Green  Gage. 

y.  Myrobalana,  including  the  Myrobalan  Plum. 

£.  Damascena,  including  the  Damask  Plum. 

e   Turonensis,  including  the  Orleans  Plum. 

£.  Juliana,  yields  the  Officinal  Prune. 

rj.  Catharinea,  including  the  St.  Catharine  Plum. 

8.  Jlubertiana,  including  the  Magnum  Bonum  or  Mogul  Plum. 

i.  Prunealina,  including  the  Damson. 

Hab.— South  of  Europe.     Cultivated  in  gardens  and  orchards. 

Description. — The  dried  fruits  of  the  Primus  domestica  are  called  prunes 
(fructus  siccatus  pruni  ;  drupse  siccatee  pruni).  In  warm  countries  they  are  dried 
on  hurdles  by  solar  heat;  but  in  colder  climates  artificial  heat  is  employed.  In 
France  both  methods  are  adopted ;  the  fruit  being  exposed  to  the  heat  of  an  oven 
and  to  that  of  the  sun,  on  alternate  days.  Table  prunes  are  prepared  from  the 
larger  kinds  of  plum — as  the  Saint  Catharine  and  the  Reine-Claude  (Green  Cage) ; 
Medicinal  primes  from  the  Saint  Julien  (i3.  domestica,  var.  £  Juliana).  The  for- 
mer have  an  agreeable,  very  sweet  taste ;  the  latter  are  somewhat  austere.  They 
are  principally  imported  from  Bourdeaux.  The  part  employed  in  medicine  is  the 
pulp  (pulpa  pruni). 

Composition. — John8  analyzed  the  Mirabelle  Plum,  and  Berard  the  Reine- 
Claude  (Green  Gage),  both  in  the  ripe  and  unripe  states.7  The  constituents  of  the 
ripe  fruit,  according  to  the  last-mentioned  chemist,  are,  sugar  11.61,  yum  4.85, 
albumen  0.93,  malic  acid  1.10,  vegetable  fibre  1.21,  lime  a  trace,  water  80.24 
[loss  0.0G]. — Pectin  is  also  a  constituent  of  these  fruits. 

Physiological  Effects. — Fresh,  ripe  plums,  taken  in  moderate  quantities,  are 
wholesome  and  nutritive  ;  but  in  large  quantities  they  readily  disorder  the  bowels. 
The  immature  fruit  still  more  easily  excites  ill  effects.  The  medicinal  prune  is  a 
mild  laxative. 

I  bis. — The  finer  kind  of  plums  are  employed  at  the  table  as  a  delicious  dessert; 
the  inferior  qualities  are  used  in  pies,  tarts,  conserves,  and  sweetmeats.  The  larger 
prunes  are  employed  at  the  table  as  a  dessert ;  the  medicinal  prunes  are  employed 

J  Murray,  App-  Med.  a  See  also  Lond.  Med.  Rev.  vol.  iv.  p.  81,  Lond.  1300. 

Murray,  op.  supra  cit.  *  Lib.  i.  cap.  174. 

Don  iSytt.  o/Gard.  ii  499)  mentions  270  varieties. 
Gmcl.ii,  Hundb.  d.  Lhem.  ii.  12G9.  1  Thomson,  Org-  Chem.  890. 
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as  an  agreeable  and  mild  laxative  for  children,  and  during  convalescence  from  febrile 
and  inflammatory  disorders.  They  are  sometimes  added  to  cathartic  decoctions  or 
infusions  (as  infusion  of  senna),  to  improve  the  flavour,  and  promote  the  purgative 
ettect.     They  enter  into  the  composition  of  the  confection  of  senna, 

261.  CERASUS  LAURO-CERASUS,  LAkI— THE  COMMON  OR 

CHERRY  LAUREL. 

Prunus  Lauro-cerasus,  Linn.  D.  E. 

Sex.  Syst.  Icosandria,  Monogynia. 

(Leaves,  E.— Folia,  D.) 

History— Belonius  terms  this  plant  the  Cerasus  trapezuntina.1  It  was  intro- 
duced into  Europe,  from  Trebizonde,  in  1576. 

Botany.  Gen.  Char— Drupe  globose  or  umbilicate  at  the  base,  fleshy,  quite 
smooth,  not  covered  with  a  pruinose  powder.  Nucleus  (stone)  somewhat  globose 
smooth.     Young  leaves  conduplicate.     Pedicels  1-flowered  or  ramose.  |  Do  Cand.)  ' 

Sp.  Char.— Racemes  shorter  than  the  leaves.  Leaves  ovate-lanceolate,  remotely 
serrate,  with  two  or  four  glands  beneath.     Fruit  ovate,  acute.  (De  Cand.) 

An  evergreen  under  shrub.  Smooth  in  every  part.  Leaves  short-stalked,  coria- 
ceous, shining.  Petals  roundish,  spreading  white.  Fruit  black,  the  size  of  a 
small  cherry. 

Hab. — Trebizonde.     Common  in  gardens  everywhere. 

Description. — Cherry-laurel  leaves  (folia  lauro-cerasi)  have  scarcely  any  odour 
until  bruised,  when  they  give  out  the  characteristic  or  bitter  almond  odour  of  the 
plant.  Their  taste  is  very  bitter,  aromatic,  and  slightly  astringent.  By  drying 
they  lose  their  odour,  but  retain  their  flavour.  Their  watery  infusion  is  rendered 
green  by  the  sesquichloride  of  iron. 

Composition. — I  am  unacquainted  with  any  complete  analysis  of  cherry-laurel 
leaves.  They  were  imperfectly  examined  in  1797,  by  L.  J.  Spandaw  du  Celliee.3 
In  1802,  Schrader3  discovered  hydrocyanic  acid  in  the  volatile  oil  obtained  from 
them.  The  recent  researches  into  the  origin  of  the  volatile  oil  of  the  bitter  almond 
(see  ante),  render  it  probable  that  the  volatile  oil  of  the  cherry-laurel  does  not  pre- 
exist in  the  leaves.  The  supposed  constituents  of  cherry-laurel  leaves  are  amyg- 
dalin  (probably,  according  to  Wbhler  and  Liebig,  though  they  failed  to  procure  it), 
resin  (Spandaw),  myricin  (the  shining  appearance  of  the  leaves  is,  perhaps,  owing 
to  this),  chlorophylle  or  green  colouring  matter,  extractive,  tannic  acid,  ligneoui 
fibre,  and  water. 

Volatile  Oil  of  the  Chehky-Lachel  'Oleum  Lauro  cerasi). — By  distillation  with  water, 
cherry-laurel  leaves  yield  a  volatile  oil  and  a  distilled  water  {aqua  lauro  cerasi).  As  the  oil, 
like  the  volatile  oil  of  bitter  almonds,  contains  both  hydrocyanic  acid  and  hydruret  of  benzule, 
it  is  natural  to  suppose  that  the  two  oils  are  produced  in  a  similar  manner  And  though  ihey 
did  not  succeed  in  procuring  amygdalin,  MM.  Wohler  and  Liebig4  think  its  presence  in  cherry- 
laurel  leaves  highly  probable;  but  what  substance  effects  its  decomposition  has  not  yet  been 
ascertained. 

Cherry-laurel  oil  is  of  a  pale  yellow  colour,  and  heavier  than  water.  It  attracts  oxygen  from 
the  air.  and  deposits  benzoic  acid.  Oil  of  vitriol  colours  it  red.  It  contains  hydrocyanic  acid, 
which  may  be  detected  by  an  alkali  and  a  ferruginous  salt.  The  quantity,  according  to  Schra- 
der, is  7.06  per  cent. ;  but  Goppert  declares  it  to  be  2.75  per  cent5  It  appears,  therefore,  to  be 
a  weaker  poison  than  the  oil  of  bitter  almonds,  with  which,  according  to  Robiquet,6  it  agrees  in 
all  its  chemical  properties. 

Physiological  Effects. — Most  parts  of  the  plant,  but  more  especially  the 
leaves  and  seeds,  possess  poisonous  properties. 

a.  On  Vegetables. — The  distilled  water  of  the  cherry-laurel  destroys  plants,  like 
hydrocyanic  acid.     Goppert  asserts  that  its  poisonous  operation  does  not  depend  on 

1  Sprengel.  Hist,  rei  herb.  i.  377.  •>  PfafT,  Mat.  Med.  Bd.  v.  S.  153. 

3  Ibid.S.  151.  *  Journ.de  Pharm.  xxiii.  Ill 

»  Christison,  On  Poisons,  p.  72ii.  6  Journ.  de  Pharm.  viii.  304. 
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the  small  quantity  of  this  acid  which  it  contains,  but  on  some  poisonous  quality 
peculiar  to  it;  for  its  activity  is  greater  than  that  of  water  containing  the  same 
quantity  of  hydrocyanic  acid.1 

0.  On  Animah. — The  effects  of  cherry-laurel  water  on  animals  have  been  ex- 
amined hy  a  considerable  number  of  observers.3  Of  these  it  will  be  sufficient  to 
mention  the  names  of  Madden,3  Brown  Laugrish,4  Fontana,5  and  Oi'fila.6  It  ap- 
pears, says  Dr.  Christison,  that  whether  cherry-laurel  water  is  introduced  into  the 
Itomach  or  into  the  anus,  or  into  the  cellular  tissue,  or  directly  into  the  vein,  it 
occasions  giddiness,  palsy,  insensibility,  convulsions,  coma,  and  speedy  death;  that 
the  tetanic  state  brought  on  by  the  pure  acid  is  not  always  so  distinctly  caused  by 
cherry-laurel  water ;  and  that  tetanus  is  most  frequently  induced  by  medium  doses.7 
Cherrydaurel  oil  acts  on  animals  as  a  powerful  poison  in  the  dose  of  a  few  drops  ; 
the  symptoms  which  it  excites  being  similar,  if,  indeed,  they  be  not  identical,  with 
those  induced  by  the  volatile  oil  of  bitter  almonds. 

y.  On  Man. — Liqueurs,  sweetmeats,  creams  and  puddings,  flavoured  with  the 
cherry-laurel,  have  oftentimes  acted  injuriously,  and  even  proved  fatal.  Where 
death  occurred,  the  symptoms  were  similar  to  those  caused  by  hydrocyanic  acid ; 
viz.  painful  sensation  at  the  stomach,  sudden  insensibility,  and  death  within  a  few 
minutes.  Convulsions,  however,  have  not  been  frequent.  In  the  case  referred  to 
by  Dr.  Madden,8  in  which  brandy,  mixed  with  a  fourth  part  of  cherry-laurel  water, 
proved  fatal,  there  was  no  vomiting,  purging,  or  convulsions.  But  in  the  instances 
mentioned  by  Fod£re,9  the  individuals  expired  in  convulsions.  The  effects  of 
medicinal  doses  of  cherry-laurel  water  are  stated  to  be  similar  to  those  of  small 
of  hydrocyanic  acid. 

i'sKs. — Cherry-laurel  leaves  are  not  unfrequently  employed  by  the  cook  for 
flavouring.  Though  the  distilled  water  of  the  cherry-laurel  is  contained  in  the 
Edinburgh  and  Dublin  Pharmacopoeias,  yet  it  is  rarely  employed  in  medicine  in 
this  country.  It  is  applicable  to  all  the  cases  for  which  hydrocyanic  acid  has  been 
used.  It  has  been  used  as  a  sedative  narcotic  in  tic  douloureux,  phthisis  pulmonalis, 
spasmodic  cough,  and  palpitation  of  the  heart. 

llll'l  LAURO-CERASI,  E.  D.;  Water  of  Cherry  Laurel;  Laurel  Water.— (Fresh 
Leaves  of  the  Common  Laurel  lbj;  Water  Oiiss.  Upon  the  leaves,  chopped,  and 
crushed  in  a  mortar,  macerate  the  water  for  24  hours,  and  then  draw  over  a  pint  of 
liquid  by  distillation,  using  a  Liebig's  condenser,  and  chloride  of  zinc  bath.  Filter 
the  product  through  paper,  and  preserve  it  in  a  well- stopped  bottle,  D.  The  com- 
pound spirit  of  lavender  is  added  as  a  colouring  ingredient,  by  the  Edinburgh  Col- 
lege, to  prevent  the  preparation  being  mistaken  for  common  water.  In  other  re- 
spects the  process  is  essentially  the  same  as  in  the  Dublin  Pharmacopoeia.) — Dose, 
fljss  to  f3j.  The  strength,  and,  therefore,  the  dose,  are,  however,  liable  to  con- 
siderable variation.  Fouquier10  has,  in  some  cases,  given  twelve  ounces  during  the 
day,  without  any  evident  effect. 

262.  CERASUS  SEROTINA,  De  Cand.- WILD  CHERRY. 

Sex.  Syst.  Icosandria,  iMono^ynia. 
(Prunus  Virginiana,  U.  S.  Wild  Cherry  Bark.) 

Not  a  little  confusion  has  existed  among  botanists  with  respect  to  the  name  of 
this  tree,  from  its  having  been  confounded  with  a  species  closely  allied  to  it,  the  C. 
virginiana  of  Dc  Candolle,  or  Choke  Cherry,  which  latter  was  described  by  Lin- 
DJ6U8  under  the  title  of  Prunus  virginiana,  but  by  which  he  was  supposed  to  have 
designated  the  Wild  ('hern/,  and  hence  the  adoption  of  that  designation  for  the 
plant  under  consideration ;  the  name  P.  serotina  being  given  to  the  other  species. 

ndolle,  Pkys.  Vtg.  135S— 9.  *  »e  Wihmer.  With,  </.  Arzneim.  fid.  ii.  S.  81. 

3  1'hil.  Trans,  for  1731.  «  Pkys.  Exp.  upon  Brutes,  &c.  1740. 

the  Venom  of  the  Viper,  &c.  1787.  e  Toxicol.  Gin. 

1  ChristUon,  op.  tit.  p.  723.  »  Phil.  Trans,  for  1731. 

Orfila,  Toxicol.  Utn.  '»  Richard,  Elim.  d'Hist.  b'at.  ii.  417. 
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The    transposition    of  names  originated  with   Miohauz,  who  mistook  the   Wild 
Cherry  for  the  P.  virgimana,  and  called  it  Cerasus  viryiniana.     The  error  has 

been  fully  explained  and  corrected  from  De  Candolle  by  Pis.  Torrey  and  Gray  in 
the  Flora  of  North  America.  The  authors  of  the  last  edition  of  the  United  States 
Pharmacopoeia,  have  not  thought  it  expedient  at  present  to  change  the  officinal  title 
for  the  bark  of  the  tree,  as  it  has  been  sanctioned  by  custom  for  so  long  a  period, 
as  to  render  it  almost  an  impossibility  to  introduce  a  new  one. 
Botany.     Gen.  Char. — As  in  Oerasus  Lauro- Cerasus. 

Sp.  Char. — Leaves  (rather  coriaceous)  oval-oblong  or  lanceolate-oblong,  acumi- 
nate, glabrous,  or  bearded  along  the  midrib  beneath,  smooth  and  shining  above. 
finely  serrate,  with  adpressed  or  incurved  callous  teeth ;  petioles  (or  base  of  the 
leaf)  mostly  with  two  or  more  glands;  racemes  elongated,  spreading;  petals  broadly 
obovate;  drupes  globose,  purplish  black.   (T.  &  G.  Flor.  North  Amer.  p.  411.) 

Hab. — The  Wild  Cherry  is  an  inhabitant  of  the  United  States,  where  it  is  dis- 
seminated from  Canada  to  Florida,  and  through  the  Western  States. 

It  varies  in  height  from  twenty-five  to  eighty  or  more  feet,  attaining  its  extreme 
proportions  in  the  south-western  portion  of  the  Union.  The  leaves  are  2 — 4  inches 
long  ;  racemes  2 — 5  inches  in  length,  and  nodding  at  their  termination.  Flowert 
white  and  fragrant,  appearing  in  May.  The  bark  of  the  tree  is  of  a  dark  ashy  hue 
on  the  trunk,  where  it  is  rough ;  smooth  and  dark  upon  the  branches.  The  epi- 
dermis is  readily  separable,  and  peels  off  when  detached  circularly,  leaving  the  greeu 
cellular  tissue  beneath.  By  this  character  it  can  be  detected  in  the  forests.  The 
wood  is  hard,  and  valuable  in  the  constructiou  of  furniture.  The  fruit  has  a  sweet, 
somewhat  prussic,  and  slightly  bitter  taste.     It  is  used  for  flavouring  liquors. 

The  bark  of  the  branches  or  of  the  root  is  employed  for  mediciual  purposes. 
The  latter  is  regarded  as  best.  It  is  collected  by  the  herb-venders,  and  brought 
into  the  market  in  pieces  or  fragments  several  inches  long,  and  from  half  an  inch 
to  two  in  width.  From  drying  it  becomes  somewhat  curved  laterally.  It  is  desti- 
tute of  the  epidermis,  of  a  reddish-brown  colour,  brittle  and  pulverizable ;  fracture 
short,  and  presenting  grayish  surfaces.  When  fresh  the  odour  is  prussic,  which  is 
in  a  measure  lost  by  drying,  but  regained  by  maceration.  The  taste  is  aromatic, 
prussic,  and  bitter. 

Composition. — The  first  satisfactory  analysis  of  this  bark  was  made  by  Mr. 
Stephen  Procter  (Journal  of  Ph'dad.  (hi.  of  Pharmacy,  vol.  vi.  p.  8),  who  found 
it  to  contain  starch,  resin,  gallic  acid,  tannin,  fatty  matter,  lignin,  red  colouring 
matter,  salts  of  lime,  potassa,'and  iron.  By  distilling  the  bark  with  water,  a  vola- 
tile oil  was  obtained,  associated  with  hydrocyanic  acid.  More  recently  (op.  at. 
vols.  ix.  p.  300,  and  x.  p.  197),  Mr.  William  Procter  has  shown  that  the  volatile 
oil  is  composed  of  hydruret.  of  benzule  and  hydrocyanic  acid,  like  oil  of  bitter 
almonds,  and  that  they  do  not  pre-exist  in  the  bark,  but  are  products  of  the  decora- 
position  of  amyydalui ;  the  same  principle  that  exists  in  the  bitter  almond,  by  the 
reaction  of  emulsin. 

Oil  of  Wild  Cherry. — This  oil  has  a  light  straw-colour,  a  pungent  taste,  and 
an  odour  strongly  resembling  that  of  bitter  almonds.  When  deprived  of  hydrocy- 
anic acid  by  distillation  with  a  mixture  of  proto-chloride  of  iron,  potassa,  and  water, 
it  is  without  any  poisonous  properties.     Its  6p.  gr.  is  1.046. 

It  is  presumable  that  bitter  extractive  matter  exists  in  it,  and  it  has  been  sug- 
gested that  phloridzine  is  also  a  constituent.  It  yields  its  virtues  to  water  and 
alcohol. 

Medical  Properties. — Dr.  B.  S.  Barton  informs  us  (Collections,  p.  11)  that 
the  leaves  of  this  tree  are  poisonous  to  certain  animals,  as  calves,  and  even  the 
berries  intoxicate  different  kinds  of  birds. 

The  bark  is  tonic  and  invigorating  in  its  impression  upon  the  stomach  and  the 
general  system,  but  at  the  same  time  is  regarded  as  exercising  a  sedative  or  de- 
pressing influence  upon  the  circulation  and  nervous  apparatus,  which  last  effect  is 
attributed  to  the  action  of  the  hydrocyanic  acid. 
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From  the  experiments  of  Dr.  Morris,  who  made  it  the  subject  of  his  inaugural 
dissertation  (1802),  it  appears  that  the  primary  impression  upon  the  pulse  was  an 
«•  of  rapidity,  but  that  when  it  had  been  continued  for  some  time,  the  pulse 
fell  below  the  original  standard,  and  at  the  same  time  it  became  fuller  and  stronger; 
9  where  some  previous  excitement  existed,  the  rise  of  the  pulse  was  steady, 
and  in  all  his  experiments,  the  medicine  was  pushed  until  drowsiness  came  on. 
Half-drachm  doses  of  powdered  bark  were  exhibited.  This  primary  stimulant 
operation  is  concurred  in  by  Dr.  Eberle,  who  states,  however,  that  when  taken  in 
large  quantities  and  repeated  frequently,  it  weakens  the  digestive  powers,  and  pro- 
duces an  effect  upon  the  action  of  the  heart  and  arteries  the  reverse  of  stimulant ; 
that  in  his  own  person  he  several  times  reduced  his  pulse  from  seventy-five  to  fifty 
strokes  in  a  minute,  by  copious  draughts  of  the  cold  infusion,  taken  several  times 
during  the  day,  and  continued  for  twelve  or  fourteen  days.  [Treat,  on  Mat.  Med. 
vol.  i.  p.  272.)  There  must  certainly  be  considerable  difference  of  action  between 
the  powdered  bark,  in  which  the  astringent  and  bitter  principle  is  concentrated,  and 
the  hydrocyanic  acid  with  difficulty  eliminated,  and  the  cold  infusion,  in  which  the 
latter  principle  has  an  opportunity  of  being  fully  generated. 

Uses. — From  its  little  stimulating  properties,  but,  on  the  contrary,  its  power  of 
allaying  irritation,  particularly  of  a  nervous  kind,  it  has  been  employed  in  a  number 
of  diseases  connected  with  a  debilitated  state  of  the  system.  As  a  commencing 
tonic  in  the  convalescence  from  fever  or  inflammatory  attacks,  it  may  frequently  be 
ventured  upon,  when  other  roborants  are  inadmissible.  This  is  especially  the  case 
where  the  attack  of  the  disease  has  been  pulmonary,  and  where  any  excitement  of 
the  circulation  cannot  but  be  prejudicial,  as  in  Pneumonia,  Bronchitis,  &c.  To 
Phthisis  it  is  regarded  as  being  peculiarly  adapted,  and  by  several  eminent  writers 
is  highly  spoken  of;  thus,  we  are  informed  by  Dr.  Eberle,  that  "it  lessens  the  fre- 
quency, tension,  and  irritated  state  of  the  pulse ;  moderates  the  cough  and  profuse 
nocturnal  perspirations ;  checks  the  diarrhoea,  and  sustains  the  general  strength  of 
the  system  ;"  the  same  also  is  the  testimony  of  Dr.  Chapman.  In  hectic  fever,  from 
whatever  cause  proceeding,  analogous  results  may  be  expected. 

In  dyspepsia,  a  quieting  and  at  the  same  time  invigorating  impression  is  made 
upon  the  stomach ;  it  should,  in  this  case,  however,  be  but  moderately  employed, 
as  large  and  repeated  doses  are  prone  to  diminish  the  power  of  the  organ.  Pro- 
fessor 13.  S.  Barton  declares  (Collections,  p.  11)  that  the  Wild  Cherry  Bark  has 
been  used  with  success  in  Intermittent  Fever ;  this  is  confirmed  by  the  statements 
of  numerous  physicians,  who  have  been  induced  to  fry  it.  Dr.  Eberle  (op.  cit.  p. 
272)  employed  it  while  residing  in  the  country,  and  in  the  majority  of  cases  with 
9.     No  comparison,  nevertheless,  can  be  instituted  between  it  and  cinchona. 

It'  given  in  substance,  the  dose  is  from  3SS  to  3'j  of  the  powder.  A  decoction 
is  decidedly  objectionable,  as  the  easily  volatilized  prussic  acid  is  driven  on  by  the 
For  ordinary  purposes  the  best  form  of  exhibition  is  the  infusion. 

1.  1XFUSM  PRUNI  VIRGINIANS,  U.  S.  Infusion  of  Wild  Cherry  Bark.  To  pre- 
:  Take  of  Wild  Cherry  Bark,  bruised,  half  an  ounce ;  Water,  a  pint. 
Macerate  for  twenty-four  hours,  and  strain.  This  infusion  may  also  be  made  by 
percolation.  As  cold  water  is  in  this  preparation  the  vehicle,  the  volatile  principle 
is  not  lost.  It  is  a  beautiful,  clear,  wine-coloured  fluid,  having  a  decided  hydrocy- 
anic flavour,  and  an  aromatic,  pleasantly  bitter  taste.  The  dose  is  ^ij,  or  more,  re- 
peated according  to  circumstances. 

I.  SYRUPU8  PRIM!  VIRGINIANS,  U.  S.  Syrup  of  Wild  Cherry  Bark.  Take  of 
X\ild  Cherry  Bark,  in  coarse  powder,  ^v;  Sugar  lbij;  Water,  a  sufficient  quantity. 
Moisten  the  Bark  thoroughly  with  water,  let  it  stand  for  twenty-four  hours  in  a  close 
Wuel,  then  transfer  it  to  a  percolator,  and  pour  water  upon  it  gradually  until  a  pint  of 
filtered  liquor  is  obtained.  To  this  add  the  sugar,  in  a  bottle,  and  agitate  occasion- 
ally until  it  is  dissolved.  This  preparation  was  introduced  by  Messrs.  W.  Procter, 
and  J.  C.  Turnpenny,  Am.  Journ.  Pharm.  vol.  xiii.  p.  627,  and  has  been  employed 
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by  the  profession  with  advantage.  It  is  an  agreeable  preparation,  pleasant  to  the 
taste,  and  highly  active.  It  is  adapted  to  coughs  and  pulmonary  affections.  Dose 
f^ss,  repeated. 

263.  ACIDUM  HYDRO CYANICUM  DILUTUM,  L.  E.  D,  u.  &_ 
DILUTED  HYDROCYANIC  OR  PRUSSIC  ACID. 

(Acidum  Hydrocyanicum,  E.) 

[The  pharmaceutical  history  of  this  acid  was  placed  by  the  author  in  tin 
volume  of  the  former  edition  of  this  work.  The  alteration  of  the  plan  in  the 
present  edition,  by  which  the  Mineral  Materia  Medica  has  been  entirely  confined  to 
the  first  volume,  has  led  to  the  omission  of  Hydrocyanic  Acid.  We  have  Selected 
this  place  for  the  insertion  of  this  article,  as  being  more  appropriate  than  any  other 
pai't  of  the  volume  which  yet  remains  for  completion. — Ed.] 

History. — The  substance  called  Prussian  or  Berlin  blue  [Oceruleum  Borvmam> 
seu  Berolinense)  was  accidentally  discovered  by  Diesbach  at  the  commencement  of 
the  18th  century,  and  various  conjectures  were  soon  offered  regarding  its  nature. 
In  1740,  Dr.  Brown  Langrish  published  some  experiments  made  with  laurel  water, 
in  order  to  investigate  its  effects  on  animals.1     In  1752,  Macquer  announced  that 
Prussian  blue  was  a  compound  of  oxide  of  iron,  and  some  colouring  principle  which 
he  could  not  isolate;  and  in   1772,  G-uyton  Morveau  concluded  that  this  principle 
was  of  an  acid  nature.     Scheele,  in  1782,  removed  some  of  the  mystery  con 
with  Prussian  blue,  by  obtaining  hydrous  prussic  acid  from  it.     In  1787,  Berthollet 
ascertained  this  acid  to  be  a  compound  of  carbon,  nitrogen,  and  hydrogen.     In  1800 
and  1802,  Bohn  and  Schrader  discovered  it  in  laurel-water.     Borda,  Brugnatelli, 
and  Basori,  first  employed  the  acid  in  medicine,  from  1801  to  1800.     In  1816, 
Gay-Lussac  obtained  the  acid  in  its  pure  anhydrous  state,  and  explained  its  i 
sition.2 

Synonymes  and  Etymology. — It  has  been  denominated  Prussic  (Acidum 
Borussicum),  Zootic  (Acidum  Zooticurn),  or  Hydrocyanic  Acid;  the  first  name 
indicates  the  substance  (Prussian  blue)  from  which  it  was  obtained,  the  second 
refers  to  its  animal  origin,  and  the  third  indicates  its  constituents,  hydrogen  and 
cyanogen  (so  called  from  xvavos,  blue  ;  and  yivvdu,  to  produce;  because  it  is 
the  constituents  of  Prussian  blue). 

Natural  History. — Hydrocyanic  acid  is  a  product  peculiar  to  the  organized 
kingdom.  It  may  be  readily  procured  from  many  vegetables,  more  especially  those 
belonging  to  the  sub-orders  Amygdaless  and  Pomese;  as  from  Bitter  Almonds, 
Apple-pips,  the  Kernels  of  Peaches,  Apricots,  Cherries,  Plums,  and  Damsons; 
the  Flowers  of  the  Peach,  Cherry-laurel,  and  Bird-cherry ;  the  Bark  of  the  latter, 
and  the  Root  of  the  Mountain  Ash.  It  is  said  to  have  been  also  obtained  from 
plants  of  other  families,  as  from  Rhamnus  Fraiujula  and  Ergot  of  Rye.  In  some 
of  the  vegetables  now  referred  to,  hydrocyanic  acid  does  not  exist  ready  formed, 
but  is  a  product  of  the  process  by  which  it  is  obtained.  This  has  been  fully  proved 
in  the  case  of  the  bitter  almond,  and  is  inferred  in  other  instances. 

This  acid  is  rarely,  if  ever,  found  in  animals.  One  of  its  constituents  (cyanogen) 
has,  however,  been  detected,  in  combination  w;th  iron  (forming  Prussian  blue),  in 
the  urine,  the  menstrual  fluid,  and  the  sweat ;  and  with  sulphur  and  potassium  in  the 
saliva.  The  greenish-blue  discharge  of  some  ulcers  probably  depends  on  the  pre- 
sence of  Prussian  blue.  In  one  case  I  detected  the  presence  of  iron  in  this  discbarge. 

1  Physical  Exper intents  upon  Brute/!,  Lond.  1746.  .  . 

1  The  chemical  history  of  hydrocyanic  acid  is  fully  detailed  in  Thomson's  System  of  Inorganic  'J1'""'' 
try,  vol.  ii.  7th  edition.  The  medical  history  of  it  is  contained  in  Dr.  Granville's  Hist,  and  Pract.  Trtatu 
on  this  acid,  2d  ed.  1820.  , 

3  Is  the  formation  of  cyanogen  dependent  on  the  oxidation  of  gelatine?     Persoy  states  that,  v. 
tine  is  submitted  to  an  oxidizing  agent,  it  is  susceptible  of  being  transformed  into  hydrocyanic 
monia,  and  carbonic  acid,  and  a  small  quantity  of  one  of  the  fat,  volatile,  and  odoriferous  acius,  inc 
existence  of  which  was  established  by  Chevreu'l  (Brit,  and  For.  Med.  Rev.  vol.  x.i.  p.  532 J. 
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During  the  decomposition  of  animal  matters  by  beat,  cyanogen  is  generated  ; 
as  when  blood  and  carbonate  of  potasb  are  calcined  in  an  iron  pot.  It  has  also  been 
stated  that,  when  cheese  is  exposed  to  the  action  of  water  and  tbe  sun,  it  disen- 
gages ammonia,  and  if  treated,  in  this  state,  by  alcohol,  yields  traces  of  hydro- 
cyanic acid. 

Pukparation. — The  processes  for  procuring  this  acid  are  very  numerous.  I 
shall  only  notice  the  most  important  of  those  which  yield  the  dilute  acid  employed 
for  medicinal  purposes. 

o.  By  the  action  of  diluted  Sulphuric  AciJ  on  Ferrocyanide  of  Potassium. — 
This  is  the  process  directed  by  the  London,  Edinburgh,  and  Dublin  Colleges  : — 

The  London  College  orders  of  "  Ferrocyanide  of  Potassium  ^ij ;  Sulphuric  Acid  ijvij ;  Dis- 
tilled Water  Oiss.  Mix  the  acid  with  four  fluidounces  of  the  water,  and  to  these,  when  cooled 
and  put  into  a  glass  retort,  add  the  ferrocyanide  of  potassium,  first  dissolved  in  half  a  pint  of 
water.  Pour  eight  fluidounces  of  the  water  into  a  cooled  receiver;  then,  having  adapted 
the  retort,  let  six  fluidounces  of  acid,  distilled  with  a  gentle  heat  in  a  sand-bath,  pass  into 
.this  water.  Lastly,  add  six  more  fluidounces  of  distilled  water,  or  as  much  as  may  be 
sufficient,  that  12.59  grains  of  nitrate  of  silver,  dissolved  in  distilled  water,  may  be  accurately 
saturated  hy  100  grains  of  this  acid."     The  resulting  product  should  be  twenty  ounces. 

The  Edinburgh  College  orders  of  "Ferrocyanide  of  Potassium  S iij ;  Sulphuric  Acid  f^vj; 
Water  flxvj.  Dissolve  the  salt  in  eleven  fluidounces  of  the  water,  and  put  the  solution  into 
a  matrass;  add  the  acid,  previously  diluted  with  five  fluidounces  of  the  water,  and  allowed 
to  cool ;  connect  the  matrass  with  a  proper  refrigeratory;  distil  with  a  gentle  heat,  by  means 
of  a  sand-hath  or  naked  gas  flame,  till  fourteen  flouidounces  pass  over,  or  till  the  residuum 
begins  to  froth  up.  Dilute  the  product  with  distilled  water,  till  it  measures  sixteen  fluid- 
ounces." 

[The  Dublin  College  directs  of  "  Ferrocyanide  of  Potassium  5jij ;  Oil  of  Vitriol  of  com- 
merce f^j;  and  Water  ^xij.  Dissolve  the  salt  in  eight  ounces  of  the  water,  and  dilute  the  oil 
of  vitriol  with  the  remaining  four  ounces.  When  both  solutions  are  cold,  introduce  them  suc- 
cessively into  a  retort  or  matrass  containing  several  slips  of  platinum  foil,  and  connected  in  the 
usual  manner  with  a  Liebig's  condenser  ;  and  with  the  aid  of  a  gentle  heat  let  eight  ounces  be 
distilled  over.  Finally,  dilute  the  product  with  eight  ounces  of  distilled  water,  or  so  that  the 
volume  of  the  diluted  acid  shall  be  sixteen  fluidounces.     The  specific  gravity  of  this  acid   is 

[The  U.  S.  Pharm.  directs  Ferrocyanide  of  Potassium  ^ij;  Sulphuric  Acid  §iss;  Distilled 
Water  a  sufficient  quantity.  Mix  the  acid  with  four  fluidounces  of  Distilled  Water,  and  pour 
the  mixture  when  cool  into  a  glass  retort.  To  this  add  the  Ferrocyanide  of  Potassium,  pre- 
viously dissolved  in  ten  fluidounces  of  Distilled  Water.  Pour  eight  fluidounces  of  Distilled  Water 
into  a  cooled  receiver;  and  having  attached  this  to  the  retort,  distil,  by  means  of  a  sand-bath,  with 
a  moderate  heat,  six  fluidounces.  Lastly,  add  to  the  product  five  fluidounces  of  Distilled  Water, 
or,  as  much  as  may  be  sufficient  to  render  the  diluted  hydrocyanic  acid  of  such  a  strength, 
that  12.7  grains  of  Nitrate  of  Silver  dissolved  in  distilled  water  may  be  accurately  saturated 
hy  100  grains  of  the  acid. 

Diluted  Hydrocyanic  Acid  may  also  be  prepared,  when  wanted  for  immediate  use,  in  the 
following  manner.  Take  Cyanuret  of  Silver  fifty  grains  and  a  half;  Muriatic  Acid  forty-one 
grains;  Distilled  Water  a  fluidounce.  Mix  the  Muriatic  Acid  with  the  Distilled  Water,  add 
the  Cyanuret  of  Silver,  and  shake  the  whole  in  a  well-stopped  phial.  When  the  insoluble  mat- 
ter has  subsided,  pour  off  the  clear  liquor  and  keep  it  for  use.] 

On  the  large  scale,  the  distillation  is  conducted  in  a  stoneware  still,  with  a  worm 
refrigator  of  the  same  material.  If  it  be  performed  in  a  [tubulated]  retort,  as 
directed  in  the  London  Pharmacopoeia,  an  adopter  should  be  employed.     When 

1  [Febrocyanide  of  Potassium,  L.  E.  D.,  K^Cfy  +  3HO  =  185.47.— This  salt  is  one  of  the  articles  of 

Medica  in  the  Pharmacopoeias  of  the  three  Colleges.   Its  use  is  for  the  preparation  of  hydrocyanic 

rding  to  the  formula   above  given.     It  crystallizes  in  quadrangular  tables  of  a  bright'yellow 

It  loses  at  2123,  ]2.8  per  cent,  of  water,  or  three  equivalents,  becoming  a  white  anhydrous  s^dt. 

is  decomposed  into  the  carburet  of  iron  and  cyanide  of  potassium,  and  if  the  incineration 

I   .)  free  access  of  oxygen,  the  cyanide  becomes  cyanate  of  potash.     The  ferrocyanide  of 

0  is  soluble  in  lour  parts  of  cold,  and  in  two  parts  of  boiling  water.     It  is  insoluble  in  alcohol, 

and  is  precipitated  in  crystalline  flakes  by  this  menstruum  from  its  concentrated  aqueous  solution.    Alco- 

Bol  thai  lorms  it  convenient  means  of  separating  this  salt  from  the  cyanide  of  potassium  (KCy). 

isily  procured,  and  is  not  subject  to  adulteration.     It  is  known  by  the  yellow  colour  of  its 

ilmn.  hy  its  giving,  with  a  persalt  Of  iron  (provided  the  liquid  have  no  alkaline  reaction),  a  rich  blue 

(Prussian  blue)  ;   with  a  salt  of  copper  a  deep  reddish-brown  coloured  precipitate,  and  with  a 

1  a  white  precipitate,     [f  the  powdered  crystals  of  ferrocyanide  of  potassium  be  warmed  with 

uirie  acid,  hydrocyanic  acid  is  evolved,  known  by  its  odour,  and  by  the  tests  above  mentioned. 

Materia  Medica,  and  its  description  was  not  given  by  the  author  in  the  section 

compounds,  in  the  first  volume,  we  have  inserted  this  short  notice  of  it  here.    It  is 

now  toe  chief  source  from  « Inch  hydroeyan  c  acid  is  obtained.— Ed.] 
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small  quantities  are  to  be  operated  on,  we  may  conveniently  employ  two  Florence 
flasks  (one  as  the  receiver,  the  other  as  the  distilling  vessel),  connected  by  a  glasa 
tube  curved  twice  at  right  angles.  The  receiver  should  be  kept  very  cool,  j,v  ,,,. 
snow  being  used  if  it  can  be  procured ;  and  the  heat  employed  in  distilling  Bhould 
be  very  moderate.  The  distilled  liquor  frequently  contains  a  little  sulphuric  acid 
and,  by  standing,  deposits  a  small  portion  of  Prussian  blue.  A  second  distillation 
cautiously  conducted,  will  often  separate  the  sulphuric  acid;  but  I  have  Been  Prus- 
sian blue  formed  and  deposited  after  the  hydrocyanic  acid  has  been  carefully  dis- 
tilled three  times. 

The  theory  of  the  process,  founded  on  the  experiments  of  the  late  Mr.  Everitt.1 
is  as  follows:  six  equivalents  or  294  parts  of  oil  of  vitriol  (SO-f  Aq.)  res 
two  equivalents  or  426  parts  of  crystallized  ferrocyanide  of  potassium  (composed 
of  four  equivalents  of  cyanide  of  potassium,  two  of  cyanide  of  iron,  and  six  of 
water),  and  produce  three  equivalents  or  384  parts  of  the  bisulphate  of  potash, 
three  equivalents  or  81  parts  of  hydrocyanic  acid,  one  equivalent  or  174  parts  of 
a  new  salt  (which  I  shall  term  the  biferrocyanide  of  potassium),  and  nine  equiva- 
lents or  81  parts  of  water.  The  bisulphate  and  the  new  salt  remain  in  the  retort, 
while  the  hydrocyanic  acid  with  some  water  distil  over.  In  the  London  Pharma- 
copoeia an  additional  quantity  of  water  is  employed  to  assist  the  condensation  of 
the  acid. 


2  eq.  Cryst. 
Ferrocyanide 
Potassium  420 


6  eq.  Oil  of 

Vitriol  294 


MATERIALS.  COMPOSITION.  PRODUCTS. 

(3  eq.  Water 27 3eq.  Water   ... 

3  ea   Water  27  5  3  eq'  Hydr08en  3 ^— — — ~3  eq.  Hydrocyanic  Acid  fell 

*'  \Z  eq.  Oxygen     24-.  ^ ' 

3  eq.  Cyanide    \  3  eq.Cyanogen  78— ^*^:         " 

Potassium  198  \  3  eq.  Potass    120 -."*«  eq.Potash  144 

1  eq.  Cyanide  Potassium     .  .    66  f \        <  1  eq.  Biferrocyanide 

2  eq.  Cyanide  Iron 10S )  \      (      Potassium  ....    171 

G  eq.  Water 54 V6  eq.  Water 54 

6  eq.  Sulphuric  Acid 210 ^3  eq.  Bisulphate  Potash  3ni 

720  720  720 

The  salt  here  called  biferrocyanide  of  potassium  is  termed,  by  the  late  Mr. 
Everitt,  the  yellow  salt.  I  have  prepared  it  with  the  greatest  care,  but  have  always 
found  it  to  be  white.  Gay-Lussac  also  says  it  is  white.2  By  exposure  to  the  air 
it  becomes  blue. 

/3.  By  the  action  of  Hydrochloric  Acid  on  Cyanide  of  Silver. — This  process 
posed  by  Mr.  Everitt,  yields  an  acid  of  uniform  strength,  and  may  be  followed 
when  the  acid  is  required  for  immediate  use.  The  proportions  directed  by  Mr. 
Everitt  are  40  grs.  of  cyanide,  7  fluidrachms  and  20  minims  of  water,  and  40 
minims  of  dilute  hydrochloric  acid  (sp.  gr.  1.129).  This  gentleman  says  that 
practitioners  could  obtain  an  ounce  of  the  acid,  prepared  by  this  process,  for  one 
shilling,  while  the  manufacturer  could  obtain  50  per  cent,  profit  by  it. 

The  theory  of  the  process  is  as  follows  :  by  the  mutual  reaction  of  one  equiva- 
lent or  134  parts  of  cyanide  of  silver  and  one  equivalent  or  37  parts  of  hydrochloric 
acid,  there  are  obtained  one  equivalent  or  144  parts  of  chloride  of  silver,  and  one 
equivalent  or  27  parts  of  hydrocyanic  acid. 

MATERIALS.  COMPOSITION.  PRODUCTS. 

1  eq.  Cyanide  Silver  134  j  \  ««;  %\Z°T^n  \  10*      ■-■—z*  1  eq.  Hydrocyanic  Acid 27 

1  eq.  Hydrochl.  AcidJ7  \  \  £  ggjg*  '  J^  ^^^^  x  eq.  Chloride  Silver _U4 

171  171  171 

Or,  AgCy+HCl=HCy+AgCl. 

y.  By  the  action  of  Hydrochloric  Acid  on  Bicyanide  of  Mercury. — At  Apothe- 
caries' Hall,  hydrocyanic  acid  was  formerly  prepared  from  one  part  of  bicyanide  or 

1  Lond.  and  Edinb.  Phil.  Mag.  Feb.  1835.  '  Ann.  Chim.  et  Phys.  t.  xlvi.  p-  "• 
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mercury,  one  part  hydrochloric  acid  (sp.  gr.  1.15),  and  six  parts  of  water.  The 
mixture  was  distilled  until  six  parts  had  passed  over.  The  acid  thus  obtained  had 
a  sp.  gr.  0.995,  and  its  standard  strength  was  such  that  two  fluidrachms  of  it  dis- 
solved 14  grains  of  the  red  oxide  of  mercury,  thereby  indicating  a  strength  of 
about  2.9  per  cent,  of  real  acid. 

The  most  convenient  method  of  procuring  concentrated  or  anhydrous  hydrocyanic 
acid  is  by  the  action  of  strong  liquid  by  hydrochloric  acid  on  bicyanide  of  mer- 
cury- The  vapour  should  be  passed  over  carbonate  of  lime,  to  deprive  it  of  hydro- 
chloric acid ;  and  over  chloride  of  calcium,  to  remove  the  water.  The  receiver 
should  be  immersed  in  a  freezing  mixture,  consisting  of  ice  and  chloride  of  sodium. 
The  theory  of  the  process  is  as  follows  :  two  equivalents  or  74  parts  of  hydro- 
chloric acid  react  on  one  equivalent  or  254  parts  of  the  bicyanide  of  mercury,  and 
form  one  equivalent  or  274  parts  of  the  bichloride  of  mercury,  which  remain  in 
the  retort,  and  two  equivalents  or  54  parts  of  hydrocyanic  acid,  which  distil  over 
(HCl+HgCy=HCy  +  HgCl). 

j.  By  the  action  of  Tartaric  Acid  on  Cyanide  of  Potassium. — This  process  was 
proposed  by  Dr.  Clarke,  and  adopted  by  Mr.  Laming.  The  formula  of  the  latter 
is  the  following :  22  grains  of  the  cyanide  of  potassium  are  to  be  dissolved  in  6 
fluidrachms  of  distilled  water,  and  to  this  solution  are  to  be  added  50  grains  of 
crystallized  tartaric  acid,  dissolved  in  3  fluidrachms  of  rectified  spirit.  One  fluid- 
drachm  of  the  decanted  liquor  contains  one  grain  of  pure  hydrocyanic  acid. 

The  objections  to  this  process  (which,  however,  has  several  advantages)  are  the 
trouble  and  expense  of  procuring  pure  cyanide  of  potassium,  and  the  liability  of 
the  salt  to  undergo  spontaneous  decomposition. 

PROPERTIES,  a.  Of  Anhydrous  Hydrocyanic  Acid. — [The  acid  may  be  obtained 
anhydrous  by  passing  a  current  of  dry  sulphuretted  hydrogen  gas  over  finely  pow- 
dered cyanide  of  mercury  contained  in  a  glass  tube.  The  vapour  of  the  acid  should 
be  condensed  by  conducting  it  into  a  Liebig's  condenser  charged  with  ice-cold  water. 
The  decomposition  is  represented  by  the  following  equation,  HgCy+HS  =  HCy  + 
IlgS. — Ed.]  Anhydrous  hydrocyanic  acid  is  a  solid  at  0°  F.  (some  state  at  5°  F.), 
having  then  the  appearance  of  crystallized  nitrate  of  ammonia ;  it  readily  melts, 
forming  a  limpid  colourless  liquid,  with  an  intense  and  peculiar  odour  ;  its  taste  is 
at  first  cool,  then  hot;  at  45°  its  sp.  gr.  is  0.7058,  and  at  64£  it  is  0.G969.  In 
this  state  it  is  exceedingly  volatile ;  a  drop  placed  on  paper  freezes  by  its  own 
evaporation.  It  unites  with  water  and  alcohol  in  every  proportion.  At  79°  or 
80°  P.  it  boils,  forming  hydrocyanic  acid  vapour,  which  is  combustible ;  and  when 
mixed  with  oxygen  and  ignited,  it  explodes.  Two  volumes  of  the  vapour  require 
two  and  a  half  volumes  of  oxygen  gas  for  their  complete  combustion.  The  pro- 
ire  two  volumes  of  carbonic  acid  gas,  one  volume  of  nitrogen,  and  one 
volume  of  aqueous  vapour,  HCy-|-Os=HO-f  N+2C09. 

Anhydrous  hydrocyanic  acid  undergoes  speedy  decomposition.1  Dr.  Christison 
Bays  he  has  kept  it  unchanged  for  a  fortnight  in  ice-cold  water.  When  diluted 
with  water,  or  mixed  with  a  diluted  mineral  acid,  its  tendency  to  decomposition  is 
diminished. 

&.  Of  diluted  Hydrocyanic  Acid. — Diluted  or  medicinal  hydrocyanic  acid  is  a 
colourless,  transparent  liquid,  having  the  taste  and  smell  of  the  strong  acid,  but  in 
a  lesser  degree.     Heated  in  a  tube  it  gives  off  a  combustible  vapour. 

<'< imposition. — The  ultimate  constituents  of  pure  hydrocyanic  acid  are  Carbon, 
Nitrogen,  and  Hydrogen. 


Atoms. 

Carbon  2 

Nitrogen 1 

Hydrogen 1 

Hydrocyanic  Acid  1 


Eq.  Wt. 

19 

14 
I 

27 


Theory.  Gay-Lussac 

44.4  44.45 

51  9  51.85 

3.7  3.70 


100.0 


100.00 


Vols. 

Carbon  vapour 1  or  2 

Nitrogen  gas 1 

Hydrogen  gas 1 

Hydrocyanic  Vapour      2 


[The  change  which  ensues  under  the  influence  of  light  appears  to  be  the  formation  of  a  brownish-black 
lubslance  (not  examined)  and  f  esquieurbonate  of  ammonia.  A  small  quantity  of  a  mineral  acid,  diluted, 
I  Well  known  to  prevent  the  change;  but  a  concentrated  mineral  arid  rapidly  converts  hydrocyanic  acid 
Into  ammonia  and  formic  acid,  if  the  elements  of  water  be  present :  IICy-T-3HO=NH'-|-C3H,03.— En,, 
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But  it  is  more  usual  to  regard  this  acid  as  a  compound  of  hydrogen  and  oyanogen 
the  hitter  substance  being  a  biearburet  of  nitrogen.  On  this  view  the  composition 
will  be  as  follows  :  C2N,H  or  CyH. 

Atoms.  Eq.  Wt.        Per  Cent. 

Cyanogen 1  26  96.3         Cyanogen  gas \ 

Hydrogen 1  1  3.7         Hydrogen  gas 1 

Hydrocyanic  Acid    .     1  27  100.0     |  Hydrocyanic  Vapour   .    .    2 

Strength  of  the  Diluted  Acid. — In  the  London  Pharmacopoeia,  hydrocyanic 
acid  is  directed  to  be  prepared  of  such  a  strength  that  100  grains  of  it  will  exactly 
precipitate  12.59  grains  of  nitrate  of  silver  dissolved  in  water :  the  precipitate 
which  is  cyanide  of  silver,  should  weigh  when  quite  dry  10  grains.  Five  parte  of 
this  precipitate  correspond  to  one  of  real  acid.  Hence  the  diluted  acid  Ph.  L.  con- 
sists of — 

Real  hydrocyanic  acid 2.0 

Water 08.0 

Diluted  Hydrocyanic  Acid  (Ph.  L.) 100.0 

The  Acidum  Hydrocyanicum  Ph.  Ed.  consists  of  "  Hydrocyanic  Add  diluted 
with  about  thirty  parts  of  water."  Hence  its  percentage  composition  is  as  follows  :— 

Real  hydrocyanic  acid 3.226 

Water 96  771 

Acidum  Hydrocyanicum  (Ph.  Ed.)  .    .    .    .     100.000 

[This  preparation  has  nearly  twice  the  strength  of  the  London  acid.  According 
to  Mr.  Squire,  100  minims,  or  91  grains,  should  entirely  precipitate  22  grains  of 
nitrate  of  silver  :  it  has  therefore  nearly  a  strength  of  3.98  per  cent.  ])r.  Chris- 
tison  assigns  3.3  per  cent,  as  its  ordinary  strength. — Ed.] 

The  Edinburgh  College  gives  the  following  directions  for  ascertaiuingthe  strength 
of  the  acid  : — 

"  Fifty  minims  [of  the  acid]  diluted  with  one  fluidoimce  of  distilled  writer,  agitated  with 
390  minims  of  solution  of  Nitrate  of  Silver  [Ph.  .Ed.],  and  allowed  to  settle,  will  again  givea 
precipitate  with  4U  minims  more  of  the  test  ;  but  a  farther  addition  of  the  lest,  after  agitation 
and  rest,  has  no  effect.     The  precipitate  entirely  disappears  in  boiling 

[The  Acidum  Hydrocyanicum  Dilutum  Ph.  Dub.,  as  now  made,  contains,  ;tc- 
cording  to  Mr.  Squire,  rather  more  than  2  per  cent,  of  real  acid.1  The  strength 
of  the  acid  has  not  been  fixed  by  this  College. — Ed.] 

This  discrepancy  in  the  strength  of  the  acid  ordered  in  the  British  Pharmaco- 
poeias is  greatly  to  be  regretted.  Most  of  the  acid  met  with  in  the  shops  of  London 
chemists  is  stated  by  the  label  to  be  of  "  Scheele's  strength."  But  as  Scheele's 
process2  gave  an  acid  of  variable  strength,  this  statement  is  by  no  means  definite. 
A  manufacturer  of  large  quantities  of  the  acid  informs  me  he  sells,  under  the  name 
of  Scheele's  acid,  a  diluted  hydrocyanic  acid,  which  contains  4  per  cent,  real  acid. 

Purity. — Diluted  hydrocyanic  acid  should  be  perfectly  colourless.  Deeompoied 
acid  is  frequently,  but  not  invariably,  coloured.  It  should  be  vapourizable  by  heat; 
this  character  shows  the  absence  of  fixed  impurities.  The  presence  of  metallic 
matter  is  recognized  by  hydrosulphuric  acid,  which  has  no  effect  on  the  pure  acid. 
If  the  acid  strongly  redden  litmus,  it  must  contain  some  other  acid,  most  probably 
the  sulphuric  or  hydrochloric.  The  presence  of  any  foreign  acid  is  easily  deter- 
mined by  the  hydrargyro-iodocyanide  of  potassium.  This  salt  is  formed  by  adding 
a  concentrated  solution  of  bicyanide  of  mercury  to  a  solution  of  iodide  of  potassium ; 
a  precipitate  of  white  or  pearly  crystalline  plates  of  the  salt  is  immediately  pri>- 

1  Dublin  Pharmacopoeia,  1850. 

2  Scheele  prepared  this  acid  by  boiling  together  Prussian  blue,  peroxide  of  mercury,  ami  water.  Hiey- 
anide  of  mercury  was  obtained  in  solution.  Iron  filings  and  sulphuric  acid  were  then  added,  Bnd  the  pro- 
ducts of  the  reaction  we^e  hydrocyanic  acid,  metallic  mercury,  and  sulphate  of  iron.  The  liquor  was  then 
submitted  to  distillation.— The  strength  of  the  acid  product  varied  with  the  degree  of  purity  of  tne  Y rus- 
sian  blue. 
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duced.  If  a  small  portion  of  the  crystals  be  placed  in  diluted  hydrocyanic  acid,  no 
change  is  observed  unless  some  foreign  acid  be  present  5  in  the  latter  event,  the  red 
biniodide  of  mercury  immediately  makes  its  appearance.  For  this  test  we  are  in- 
debted to  Dr.  Geoghegan.1  Sulphuric  acid  may  be  detected  by  a  solution  of  the 
salts  of  barium.  "Solution  of  nitrate  of  baryta  occasions  no  precipitate"  in  the 
pure  acid  {Fh.  Ed.')  ;  but  if  sulphuric  acid  be  present,  it  occasions  a  white  precipi- 
tate [sulphate  of  baryta),  insoluble  in  nitric  acid.  Hydrochloric  acid  is  recognized 
by  nitrate  of  silver,  which  forms  therewith  white  chloride  of  silver  insoluble  in 
boiling  nitric  acid,  whereas  the  white  cyanide  of  silver  is  soluble  in  nitric  acid  at  a 
boiling  temperature.  I  would  observe  that  the  presence  of  either  of  these  acids  is 
do  further  objectionable  than  that  it  creates  a  difficulty  in  the  determination  of  the 
strength  of  the  hydrocyanic  acid  ;  while,  on  the  other  hand,  it  confers  the  advantage 
of  rendering  the  hydrocyanic  acid  much  less  liable  to  decomposition.  The  acid 
prepared  from  ferrocyanide  of  potassium  will  keep  for  years  (Dr.  Christison  has 
had  some  unchanged  for  two  years  and  a  half,  though  it  was  exposed  to  daylight), 
owing,  it  is  supposed,  to  the  presence  of  some  sulphuric  acid.  Mr.  Barry  adds  a 
little  hydrochloric  acid  to  all  his  medicinal  hydrocyanic  acid,  in  order  to  preserve 
it.  As  air  and  light  hasten,  though  they  are  not  essential  to,  the  decomposition 
of  the  acid,  they  should  be  carefully  excluded. 
Characteristics. — The  following  are  the  best  tests  for  hydrocyanic  acid  : — 

1.  The  odour. — The  peculiar  odour  of  hydrocyanic  acid  is  well  known.  It  must 
Dot  be  confounded  with  the  odour  of  the  volatile  oil  of  bitter  almonds.  Orfila  says 
that  this  is  the  most  delicate  characteristic  of  the  acid,  since  it  is  very  marked  when 
the  li(|iiid  tests  give  very  slight  indications  only.  But  I  have  not  found  this  to  be 
invariably  the  case;  it  depends  much  on  the  nature  of  the  mixture  containing  the 
acid. 

2.  Formation  of  Prussian  blue  (Ferrosesquicyanrde  of  irori). — Add  sufficient 
caustic  potash  to  the  suspected  acid  to  saturate  it ;  then  a  solution  of  some  proto- 
and  Besqui-salt  of  iron  ;  the  common  sulphate  of  iron  of  the  shops,  or  the  tincture 
of  the  chloride,  answers  very  well,  since  both  these  preparations  usually  contain 
the  two  (jim/o-  and  sesqiti-)  salts  of  iron.  A  precipitate  is  thus  obtained,  which  is 
liable  to  considerable  variation  in  its  colour,  depending  on  the  quantity  of  potash 
or  of  the  ferruginous  salt  employed;  it  may  be  yellowish  brown,  or  greenish,  or 
bluish.     Then  add  dilute  sulphuric  or  hydrochloric  acid,  when  Prussian  blue  (fer- 

uicyanide  of  iron)  will  immediately  make  its  appearance,  if  hydrocyanic  acid 
were  present, 

The  formation  of  Prussian  blue  is  thus  accounted  for.  When  potash  is  added 
tn  hydrocyanic  acid,  water  and  cyanide  of  potassium  are  generated.  By  the  rcac- 
tion  of  this  suit  on  a  proto-salt  of  iron  the  proto-cyanide  of  iron  is  produced,  while 
with  a  sesqui-salt  of  iron  it  forms  sesquicyanide  of  iron.  The  two  ferruginous  cya- 
nides, by  their  union,  constitute  the  ferrosesquicyanide  or  Prussian  blue.  The 
acid  added  removes  the  surplus  oxide  of  iron. 

[This  test  will  detect  hydrocyanic  acid  when  it  is  mixed  with  common  salt  or 
Other  chlorides  which  interfere  with  the  reaction  of  nitrate  of  silver.     It  is  on  the 

b  delicate  test  when  properly  employed;  but  a  frequent  cause  of  failure  in 
its  application  is  the  addition  of  too  much  potash,  or  of  the  iron  salt.  The  Prussiau 
blue  formed  is  decomposed  by  an  excess  of  potash ;  and  if  the  quantity  of  iron  be 

ge,  the  liquid,  when  the  surplus  oxide  of  iron  is  dissolved  by  an  acid,  will 
acquire  a  yellow  colour,  and  give  a  greenish  tint  to  a  small  quantity  of  Prussian 
blue  tunned  at  the  expense  of  the  hydrocyanic  acid.  This  experiment  may  be  per- 
formed in  a  white  saucer.  Put  a  drop  of  solutian  of  potash  in  the  centre  of  the 
Baaoer,  and  invert  it  over  another  saucer  of  the  same  size  containing  the  hydrocy- 
anic acid.  Alter  two  or  three  minutes  (or  five  minutes  if  the  acid  be  much  di- 
remove  the  upper  saucer,  and  drop  on  the  potash  one  drop  of  a  solution  of 


1  Dublin  Journal,  Nov.  1836. 
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green  sulphate  of  iron.    Agitate  and  expose  to  the  air  for  a  few  seconds.    Add  one 
or  two  drops  of  diluted  sulphuric  acid  to  dissolve  the  surplus  oxide  of  iron,  and  if 
prussic  acid  was  present,  a  slight  trace  of  Prussian  blue  will   remain  in  the  liquid 
—Ed.] 

3.  Nitrate  of  Silver. — This  is  a  delicate  test  of  the  presence  of  hydrocyanic 
acid.  It  causes  a  white  precipitate  of  cyanide  of  silver,  which  is  soluble  in  boiling 
concentrated  nitric  acid.  By  this  hitter  character  cyanide  is  distinguished  from 
chloride  of  silver.  If  carefully  dried  cyanide  of  silver  be  heated  in  a  small  glass 
tube,  it  evolves  cyanogen  gas,  known  by  its  combustibility  aud  the  colour  (violet 
or  bluish-red)  of  its  flame. 

[A  watch-glass  moistened  with  nitrate  of  silver,  and  inverted  over  a  vessel  con- 
taining  hydrocyanic  acid,  will  enable  us  to  detect  the  presence  of  a  very  minute 
quantity  of  the  acid.  The  spot  of  nitrate  of  silver  becomes  speedily  opake  and 
white,  from  the  production  of  cyanide  by  the  action  of  the  vapour  of  the  acid. 

4.  The  Sulphur  Test. — A  few  years  since  Liebig  made  the  discovery  that  a  mix- 
ture of  hydrocyanic  acid  and  hydrosulphate  of  ammonia,  when  warmed,  underwent 
decomposition,  and  sulphocyanate  of  ammonia  resulted.  The  application  of  a  per« 
salt  of  iron,  by  producing  a  deep  blood-red  colour  in  a  liquid  containing  even  u 
minute  trace  of  sulphocyanate,  thus  enables  us  to  detect  the  presence  of  prussic 
acid  indirectly. 

When  hydrocyanic  acid  is  procured  in  a  free  state  as  a  liquid,  the  Prussian  blue 
and  silver  tests  are  sufficient  to  determine  its  presence  unequivocally ;  but  when  the 
acid  is  in  small  quantity,  and  mixed  with  solids  or  fluids  partially  decomposed,  then 
a  modification  of  this  test  will  enable  us  to  detect  a  quantity  of  the  poison  which, 
from  its  minuteness,  and  from  the  absence  of  the  usual  odour,  might  otherwise 
escape  notice. 

Place  the  solid  or  liquid,  suspected  to  contain  the  poison,  in  a  glass  vessel,  to 
the  top  of  which  a  large  watch-glass  can  be  pretty  accurately  adjusted.  The  poi- 
soned liquid  or  solid  should  fill  the  glass  vessel  to  within  half  an  inch  of  the  top. 
If  the  quantity  be  small,  then  another  watch-glass,  of  equal  size  to  that  taken, 
may  be  employed. 

Place  two  drops  of  a  solution  of  hydrosulphate  of  ammonia,  containing  an  excess 
of  sulphur,  in  the  centre  of  the  upper  glass,  and  inverted  accurately  over  the  ves- 
sel containing  the  poisoned  liquid.  In  three  or  four  minutes  the  upper  glass  may 
be  removed,  and  the  moistened  spot  gently  dried  over  a  spirit-lamp  or  on  a 
bath.  A  white  film  is  left  when  the  quantity  of  acid  is  small ;  this  may  be  a  film 
of  sulphur  resulting  from  the  evaporation  of  the  hydrosulphate  of  ammonia,  or  a 
film  of  sulphocyanate  of  ammonia  formed  by  a  reaction  of  the  vapour  of  hydrocy- 
anic acid  on  the  hydrosulphate.  In  the  latter  case  the  film  has  frequently  a  crys- 
talline character.  The  film  may  be  moistened  with  a  drop  of  water,  and  a  drop  of 
persulphate  or  perchloride  of  iron  allowed  to  fall  on  it.  If  prussic  acid  was  pre- 
sent in  the  suspected  solid  or  liquid,  a  blood-red  coloured  liquid  appears  (sulpho- 
cyanate of  iron),  and  this  red  colour  is  discharged  by  the  addition  of  one  or  two 
drops  of  a  solution  of  corrosive  sublimate. 

If  there  were  no  prussic  acid  present,  the  film  will  be  sulphur,  and  the  solution 
of  per-salt  of  iron  will  produce  no  effect.  If  any  undecomposed  hydrosulphate 
remain  on  the  glass  (a  fact  generally  known  by  the  liquid  having  a  yellow  colour), 
then  the  per-salt  of  iron  will  produce  a  black  precipitate  (sulphuret  of  iron).  In 
this  case  the  evaporation  has  not  been  carried  far  enough. 

Except  in  liquids  or  solids  which  have  undergone  decomposition,  and  from  which 
sulphuretted  hydrogen  is  evolved,  the  nitrate  of  silver,  applied  as  already  described 
above,  to  receive  and  absorb  the  vapour,  may  be  usefully  employed  as  a  preliminary 
or  trial  test. 

[The  sulphur  test,  as  applied  to  the  vapour  of  hydrocyanic  acid,  is  the  most  deli- 
cate test  for  this  poison  which  has  been  hitherto  discovered. — Ed.] 

Detection  of  this  Acid  in  Cases  of  Poisoning. — As  hydrocyanic  acid  is  a 
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substance  which  readily  undergoes  decomposition,  it  is  not  likely  to  be  met  with  in 
bodies  which  have  been  interred  for  many  days.  It  has,  however,  been  recognized  in 
one  case  seven  days  after  death,  notwithstanding  that  the  trunk  had  not  been  buried, 
but  had  been  lying  in  a  drain  ;l  and  in  other  cases  for  still  longer  periods.  In  re- 
cent cases  the  acid  is  readily  distinguished  by  its  odour,  with  which,  in  some  in- 
stances, the  whole  body  is  impregnated.  The  liquid  tests  for  this  acid,  already 
mentioned,  will  sometimes  detect  the  poison  in  the  filtered  contents  of  the  stomach; 
but  the  foreign  matters  present  may,  occasionally,  prevent  their  characteristic  action. 
The  best  mode  of  proceeding  in  that  case,  is,  to  introduce  them  into  a  tubulated 
retort,  to  add  some  sulphuric  acid  to  neutralize  any  ammonia  which  might  be 
generated  by  the  process  of  putrefaction,  and  to  distil  to  one-half  by  means  of  a 
vapour  or  water-bath  j  then  apply  the  tests  already  mentioned  to  the  distilled 
liquid.  The  addition  of  sulphuric  acid  is  not  necessary  unless  the  liquid  be  strongly 
alkaline. 

It  has  been  suggested  that  hydrocyanic  acid  may  be  formed  during  the  process 
of  distillation  by  the  decomposition  of  animal  matters ;  but,  as  Dr.  Christison  has 
justly  observed,  the  objection  appears  only  to  rest  on  conjecture,  or  presumption 
at  farthest.  [Farther,  the  objection  is  untenable  when  the  poison  can  be  detected 
by  its  vapour  prior  to  distillation. — Ed.]  It  is  to  be  recollected  that  unsound 
cheese  has,  under  certain  circumstances,  been  found  to  contain  this  acid,  as  already 
mentioned.  It  is  not  improbable  that  it  may  be  found  in  many  animal  substances 
during  their  spontaneous  decomposition.  It  is  said  to  have  been  detected  in  ergot 
of  rye. 

Physiological  Effects,  a.  On  Vegetables. — Hydrocyanic  acid  is  a  poison  to 
plants.  The  stamina  of  Berheris  vulgaris,  and  the  leaves  of  Mimosa  pudica,  lose 
their  irritability  when  the  stems  bearing  them  are  immersed  in  the  diluted  acid.2 
Seeds  lose  the  power  of  germination  by  immersion  in  this  acid.  In  those  parts  of 
nt  plants  which  are  poisoned  by  it,  the  milky  juice  does  not  flow  from  the 
cells  or  vessels  in  which  it  is  contained.  By  chemical  means  it  has  been  shown 
that  the  acid  becomes  absorbed.3  Ammonia  has,  in  some  cases,  appeared  to  favour 
the  recovery  of  plants  which  had  been  exposed  to  the  vapour  of  the  acid.4 

|3.  On  Animals  generally. — Hydrocyanic  acid  is  an  energetic  poison  to  animal's. 
Experiments  have  been  made  with  it  on  the  following:  Mammalia,  Arcs,  Rep- 
tilia,  Amphibia,  l^'sccs,  Gasteropoda,  Annelida,  Crustacea,  Insecta,  and  Infusoria.5 
The  general  effects  are  very  similar  on  all  classes,  and  consist  essentially  of  loss  of 
i< >n  and  voluntary  motion,  with  convulsive  movements.  Mr.  Gray,  however, 
states  that  some  of  the  larvae  of  the  common  Musca  having  been  put  into  hydro- 
cyanic acid,  remained  uninjured  after  two  or  three  days'  exposure.6  The  cold- 
blooded animals  are  more  slowly  affected  by  hydrocyanic  acid  than  the  hot- 
blooded  ones.  Dr.  Christison  states  that  25  grs.  of  the  strong  acid,  applied  to  the 
mouth,  killed  a  rabbit  withiu  ten  seconds.  I  once  caused  the  almost  instantaneous 
death  of  a  rabbit  by  applying  its  nose  to  a  receiver  filled  with  the  vapour  of  the 
pure  acid ;  the  animal  died  without  the  least  struggle.  If  a  drop  of  the  pure  acid 
be  placed  on  the  throat  of  a  dog,  or  applied  to  the  eye,  death  takes  place  in  a  few 
seconds.  Inhaling  the  vapour  decidedly  produces  death  more  quickly  than  any 
other  mode  of  using  the  acid.  If  the  pure  acid  be  applied  to  the  eye  of  a  dog,  it 
opacity  and  whiteness  of  the  cornea,  and  a  copious  flow  of  tears.  In  a  very 
short  time  it  gives  rise  to  constitutional  symptoms. 

y.  On  Man.  na.  In  small  or  medicinal  doses. — Small  doses  of  hydrocyanic  acid 
sometimes  relieve  certain  morbid  conditions  (as  of  the  stomach),  without  producing 
lay  remarkable  alteration  in  the  condition  of  the  general  system.  If  the  dose  be 
cautiously  increased,  and  its  operation   carefully  watched,  the  following  effects  are 

illier,  Ann.  i'Hygiint  rubliq.  ix.  337.  a  Macaire,  Biblioth.  VniverselU,  xxxi.  244. 

mdolle,  Physiol.  Vigil   p.  1357.  '  Macaire,  up  cit. 
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usually  observed  :  a  bitter  but  peculiar  taste;  increased  secretion  of  saliva  •  irrita- 
tion in  the  throat ;  frequently  nausea  ;  disordered  and  laborious  respiration'  (some 
times  quick,  at  others  slow  and  deep)  ;  pain  in  the  head,  giddiness,  obscured  vision 
and  sleepiness.  The  vascular  system  is  in  some  cases  not  obviously,  but  in  others 
much,  affected,  though  not  uniformly;  its  action  being  sometimes  quickened  at 
others  reduced  in  frequency.  In  some  instances  faintness  is  experienced.  Drs 
Macleod  and  Granville1  have  noticed  salivation  and  ulceration  of  the  mouth  during 
its  medicinal  use.  ° 

f3j3.  In  poisonous  doses:  convulsions  and  insensibility  (epilepsy?)  :  if  death  occur 
it  takes  place  slowly. — Immediately  after  swallowing  the  acid,  a  remarkably  hitter 
taste,  sometimes  described  as  hot,  is  experienced ;  this  is  soon  followed  by  a  sensa- 
tion of  faintness  and  giddiness,  with  salivation,  and  is  succeeded  by  tetanic  convul- 
sions and  insensibility;  the  respiration  is  difficult  and  spasmodic;  the  odour  of 
hydrocyanic  acid  may  be  recognized  in  the  breath ;  the  pupils  are  usually  dilated 
though  sometimes  contracted ;  the  pulse  is  small  or  imperceptible.  When  recovery 
takes  place  it  is  usually  very  rapid,  and  the  whole  period  of  suffering  seldom  exceeds 
h'alf  an  hour.  However,  exceptions  to  this  exist,  in  which  the  symptoms  have  been 
prolonged  for  several  hours. 

The  following  case, related  by  Dr.  Geoghegan,'  is  an  interesting  illustration  of  these  effects: 
A  gentleman,  aged  21,  having  been  for  some  time  subject  to  an  uneasiness  in  the  stomach,  not 
actually  amounting  to  gastrodynia,  after  having  tried  many  remedies  in  vain,  was  induced  to 
have  recourse  to  hydrocyanic  acid.  He  commenced  with  one  minim  of  the  Dublin  Pharma- 
copoeia, sp.  gr.  0.998 ;  this  dose  he  repeated  twelve  times  the  first  day,  without  any  perceptible 
effect.  On  the  following  day  he  took  half  a  drachm,  with  the  same  result.  The  third  day  bit 
dose  was  a  drachm,  which  he  repeated  the  fourth  day.  On  the  fifth  day  he  took  a  drachm  and 
a  half;  still,  no  effect  of  any  kind.  On  the  sixth  day  he  increased  his  dose  to  two  drachms.  In 
about  two  minutes  after  taking  this  quantity,  he  experienced  a  sensation  of  extreme  bitterness 
in  the  month,  and  having  walked  a  few  paces,  was  affected  with  great  confusion,  headache, 
and  loud  ringing  in  his  ears.  He  now  with  difficulty  retraced  his  steps,  and  leaning  forward 
on  a  table,  became  insensible  and  fell  backwards.  In  this  state  he  remained  altogether  between 
three  and  four  minutes,  during  which  time  he  was  violently  convulsed.  Two  drachms  of  the 
spiritus  ammonke  aromaticus  were  diluted  with  a  little  water,  and  applied  as  quickly  as  pos- 
sible to  the  mouth,  but  as  the  teeth  were  clenched  it  could  not  be  swallowed.  The  solid  sesqui- 
carbonate  of  ammonia  was  then  applied  assiduously  to  the  nostrils  ;  its  beneficial  effects  were 
soon  apparent,  and  he  was  shortly  able  to  swallow  a  little  fluid.  Sensibility  now  speedily  re- 
turned, and  vomiting  supervened,  from  which  he  experienced  great  relief;  and  at  the  expira- 
tion of  half  an  hour  he  was  quite  well,  with  the  exception  of  pain  and  a  feeling  of  distension 
in  the  head,  which  continued  for  the  remainder  of  the  day.  After  he  had  become  insensible, 
and  while  leaning  on  the  table,  his  thighs  became  rigid,  and  were  drawn  up  on  the  abdomen; 
and  as  he  was  about  falling,  he  was  caught  and  placed  on  the  ground.  The  upper  extremities 
were  then  observed  to  be  also  rigid,  and  on  drawing  them  from  the  side  they  forcibly  reverted 
to  their  former  position ;  the  eyes  were  shut,  the  teeth  clenched,  and  the  muscles  of  the  face 
violently  convulsed.  It  is  deserving  of  notice  that  the  old  complaint  was  completely  removed 
by  this  extraordinary  dose. 

yy.  In  poisonous  doses  :  death  rapid  with  or  without  convulsions. — In  these  cases 
death  is  so  rapid  that,  in  the  human  subject,  the  symptoms  have  scarcely  been  ob- 
served. They  are  probably  similar  to  those  noticed  in  animals,  viz.  imperceptible 
pulse,  breathing  not  obvious;  or  there  may  be  two  or  three  deep,  hurried  inspira- 
tions, insensibility,  and  death.     Convulsions  may  or  may  not  be  present. 

The  presence  or  absence  of  convulsions,  as  connected  with  the  time  within  which  death 
occurs  in  these  cases,  is  sometimes  a  matter  of  great  moment.  Some  years  ago  the  life  of  a 
prisoner  almost  turned  on  this  point.  The  following  is  an  outline  of  the  case:3  An  apothe- 
cary's maid-servant,  at  Leicester,  was  found  one  morning  dead  in  bed.  The  body  lay  in  a  com- 
posed posture — the  arms  crossed  over  the  trunk,  and  the  bedclothes  pulled  smoothly  up  to  the 
chin.  At  her  right  side  lay  a  phial,  from  which  about  five  drachms  of  the  medicinal  hydrocy- 
anic acid  had  been  taken,  and  which  was  corked  and  wrapped  in  paper.  It  was  suspected  that 
she  took  the  acid  to  occasion  miscarriage,  and  that  the  apprentice  was  accessory  to  its  adminis- 
tration ;  in  consequence  of  which  he  was  put  on  his  trial.     The  important  question  for  the  con- 

l  T.ond.  Med.  and  Diys.  Journ   vol.  xlvi.  pp.  3.59  and  363.  a  Dublin  Med.  Journ.  Nov.  ISM 

3  Mo  e  fully  developed  in  Dr.  Cliristison's  Treatise  on  Poisons,  and  in  the  Medical  Gazelle,  vol   viii-  PP- 

577  and  797. 


PrussicAcid: — Modus  Operandi.  787 

gideration  of  the  medical  witnesses  was  :  Could  the  deceased,  after  having  drunk  the  poison,  have 
had  time  to  cork  the  phial,  wrap  it  up,  and  adjust  the  bedclothes,  before  insensibility  came  on?  It 
that  if  the  death  were  of  that  slow  description  to  allow  of  these  acts  of  volition, 
convulsions  would  have  occurred,  and  the  bedclothes  would  have  been  found  disordered.  On 
the  other  hand,  those  cases  in  which  no  convulsions  occur,  usually  terminate  too  quickly  to  allow 
of  the  above  acts.  The  medical  witnesses  in  the  above  case  were  not  agreed  in  opinion  ;  the 
majority  thought  it  was  impossible  that  the  deceased  could  have  had  the  power  of  corking  the 
bottle.    The  jury,  however,  very  properly  found  the  prisoner  not  guilty. 

There  are  two  points  of  inquiry  connected  with  the  action  of  this  acid,  which 
are  interesting,  more  particularly  in  a  medico-legal  point  of  view — namely,  the  time 
at  which  the  poison  begins  to  operate,  and  the  period  in  which  it  proves  fatal.  No 
absolute  answer  can  be  given  to  either  of  these  questions,  since  the  strength  and 
quantity  of  the  acid  exhibited,  and  peculiarities  (not  known  or  understood)  affect 
the  result.  Very  strong  acid,  in  large  doses,  begins  to  operate  very  speedily,  espe- 
cially if  its  vapour  be  inhaled.  The  diluted  acid,  on  the  other  hand,  sometimes 
does  not  produce  any  obvious  effect  for  several  minutes,  and  death  may  not  occur 
for  nearly  half  an  hour.  Of  seven  epileptic  patients  killed  in  one  of  the  Parisian 
hospitals  by  hydrocyanic  acid,  some  did  not  die  for  forty-five  minutes.3  But  I  have 
not  found  the  same  quantity  of  the  same  acid  kill  different  animals  of  the  same 
species  in  the  same  period  of  time. 

Morbid  Appearances. — The  post-mortem  appearances  in  cases  of  poisoning  by 
this  acid  are  the  following :  Glistening  and  staring  expression  of  the  eyes,  but 
which,  however,  is  not  a  constant  phenomenon,  since  it  was  not  observed  in  the  seven 
Parisian  epileptics ;  nor  is  it  peculiar  to  this  poison,  for  the  same  is  observed  after 
death  by  carbonic  acid,  and  in  other  cases  (Christison);  the  odour  of  the  acid  is 
oftentimes  very  obvious  in  the  blood,  brain,  chest,  or  stomach  ;  the  venous  system 
is  usually  gorged  with  blood,  while  the  arteries  are  empty;  the  blood  is,  in  many 
cases,  fluid,  dark,  or  bluish-black,  and  viscid  or  oily  ;  the  vessels  of  the  brain  and 
spinal  marrow  are  frequently  gorged  with  blood;  and  the  cerebral  ventricles  some- 
times contain  a  serous  or  sanguineous  liquor;  the  lungs  are,  in  some  instances, 
natural — in  others,  turgid  with  blood ;  the  internal  lining  of  the  stomach  is  some- 
times red. 

It  has  been  stated  by  Magendie,  that,  after  death  by  the  strong  acid,  the  muscles 
are  not  sensible  to  the  galvanic  influence.  But  this  condition  is  very  rarely  present; 
indeed,  I  have  never  observed  it  in  animals  killed  by  this  acid ;  though  Dr.  Christison 
ccasionally  found  it.  I  have  examined  a  considerable  number  of  animals 
(principally  rabbits)  destroyed  by  hydrocyanic  acid,  and  have  always  found  the 
muscles  to  be  powerfully  affected  by  the  galvanic  influence ;  nor  have  I  once  met 
with  a  single  case  in  which  the  heart  had  ceased  to  beat  when  the  chest  had  been 
laid  open  immediately  after  death. 

Modus  Operandi. — There  are  several  interesting  subjects  of  inquiry  connected 
with  the  operation  of  hydrocyanic  acid,  which,  as  they  are  principally  theoretical, 
I  shall  briefly  notice  under  this  head. 

a.  Local  action. — Dr.  Christison  says  that  Robiquet's  Angers  became  affected 
with  numbness,  which  lasted  several  days,  in  consequence  of  their  exposure  for 
some  time  to  the  vapour  of  this  acid.3  This  effect  would  appear  to  depend  on  the 
local  action  of  the  poison  on  the  nerves — a  mode  of  operation  which  we  are  con- 
strained likewise  to  admit  in  the  case  of  some  other  narcotics.3  The  alleviation  of 
lynia  by  hydrocyanic  acid  depends  probably  on  this  benumbing  effect.  Some 
M  the  local  effects  produced  by  hydrocyanic  acid  are  those  of  an  irritant ;  such  are 
tlic  acrid  impression  made  by  the  vapour  on  the  nose  and  mouth,  the  ptyalism,  the 
vomiting  and  purging,  and  the  redness  of  the  mucous  membrane  of  the  stomach. 

j3.  Absorption. — That  hydrocyanic  acid  becomes  absorbed  is  proved  by  its  having 
been  detected  by  Krimer  (quoted  by  Dr.  Christison,  p.  15)  in  the  blood  of  animals 
poisoned  with  it,  and  by  the  odour  of  it  exhaled  from  various  parts  of  the  body. 

'  Annul.  >  d'Hygiiiu  1'ubl.  it  dt  Mid.  Leg.  t.  ii. 
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The  exhalation  by  the  breath  of  the  odour  of  the  acid  may  sometimes  enable  us  (,, 
recognize  the  presence  of  the  poison  in  the  system.1 

y.  Are  the  remote  effects  of  this  acid  caused  by  its  absorption  ? — In  mam 
the  operation  of  hydrocyanic  acid  on  the  system  is  so  rapid,  and  death  bo  Bpeedilv 
follows  the  application  of  the  poison,..that  doubt  has  been  entertained  of  it- 
being  dependent  on  its  absorption.  The  principal  arguments  which  have  been  ad- 
duced in  favour  of  the  agency  of  absorption  are  the  following:  First,  that  the 
acid  produces  no  remote  effects  when  applied  either  to  the  nerves  or  brain  ;  secondly 
that  applied  to  the  tongue  or  stomach  it  operates  as  an  energetic  poison,  although 
the  nerves  of  these  parts  were  previously  divided  ;  thin////,  that  if  the  acid  he  ap- 
plied to  a  part  where  circulation  is  arrested,  the  operation  of  the  poison  i.s  pre- 
vented ;  fourthly,  the  activity  of  the  acid  is  in  proportion  to  the  absorbing  powers 
of  the  part  with  which  it  is  placed  in  contact. ;  fifthly,  a  sufficient  time  always  elapses 
between  its  application  to  the  body  and  the  first  symptom  of  its  action,  to  admit  of 
its  operation  by  absorption. 

S-  Onjans  affected. — The  parts  specifically  affected  by  this  acid  are  the  brain  and 
true  spinal  system.  The  pain  in  the  head,  the  insensibility,  and  the  coma,  are  evi- 
dence of  the  cerebral  affection ;  while  the  tetanic  convulsions  depend  on  the  dis- 
order of  the  true  spinal  system.  Marx3  mentions  the  following  experiment  per- 
formed by  Wedemeyer,3  and  which  shows  the  independent  action  of  the  acid  on  the 
spinal  marrow :  The  spinal  cord  of  a  dog  was  divided  between  the  last  dorsal  and 
first  lumbar  vertebrae,  so  that  the  hind  legs  were  completely  paralyzed  and  insensible 
to  mechanical  irritants ;  hydrocyanic  acid  was  then  introduced  into  one  of  the  hind 
legs ;  in  one  minute  symptoms  of  poisoning  commenced ;  the  hind  as  well  as  the 
fore  legs  were  violently  convulsed,  and  in  twelve  minutes  the  animal  was  dead. 
The  affection  of  the  respiratory  and  circulatory  system  produced  by  hydrocyanic 
acid  is  probably  only  secondary;  that  is,  the  result  of  the  influence  of  this  agent 
over  those  parts  of  the  nervous  system  from  which  the  respiratory  organs  and  heart 
derive  their  nervous  power.  The  insensibility  caused  by  hydrocyanic  acid  occurs 
too  rapidly,  in  many  cases,  to  be  the  result  of  asphyxia  caused  by  paralysis  of  the 
muscles  of  respiration. 

(.  Condition  of  the  brain  and  spinal  marrow  induced  by  this,  arid. — The  precise 
pathological  condition  of  the  brain  and  spinal  cord  of  an  animal  under  the  influence 
of  hydrocyanic  acid,  cannot  be  positively  determined,  and  it  is,  therefore,  a  matter 
of  conjecture.  Whatever  it  may  be,  it  is  probably  identical  with  that  which  occurs 
during  an  epileptic  paroxysm,  and  with  that  produced  by  loss  of  blood ;  for  the 
essential  symptoms  (insensibility  and  convulsions  occurring  suddenly)  are  the  same 
in  all  three  states — and  ammonia  has  been  found  to  relieve  them.  Dr.  Marshall 
Hall4  has  shown  that  the  convulsions  from  hemorrhage  are  spinal.  Dr.  Hoist,  Pro- 
fessor of  Materia  Medica  in  the  University  of  Christiana,  Norway,  told  me  of  a 
case  of  epilepsy  which  had  been  under  his  care,  and  in  which  it  was  observed  that 
the  pulse  in  one  arm  was  always  imperceptible  during  the  paroxysm.  On  a  post- 
mortem  examination,  it  was  discovered  that  an  anomalous  distribution  of  the  arte- 
ries existed,  so  that  this  arm  was  supplied  with  blood  by  the  vertebral  arteries, 
which  derived  it,  through  the  basilar  artery,  from  the  carotids.  The  cessation  ot 
the  pulse  during  the  paroxysm  proved  that  the  circulation  through  these  \ 
was  temporarily  interrupted.  Does  any  similar  interruption  occur  in  poisoning  by 
hydrocyanic  acid? 

£.  Cause  of  death. — In  most  case3  the  immediate  cause  of  death  is  obstruction 
of  respiration.  In  some  instances  it  is  stoppage  of  the  heart's  action.  There  are 
cases,  however,  in  which  the  death  is  too  immediate  to  be  produced  by  obstructed 
respiration,  while,  on  opening  the  chest,  the  heart  is  found  still  beating;  this  I  have 
observed  in  experiments  on  rabbits  with  strong  hydrocyanic  acid. 

1  Dr.  Lonsdale,  in  tlie  Edinb.  Mid.  and  Surs.  Journ.  for  Jan.  1839. 

1  Die  Lelire  von  d.  Giften,  ler  Bd.  2te  Abt.  S.  154.     J   Vers,u<:he  uber  das  Xervtnsyslem.  8.  241,  '• 

*  Led.  on  the  Nero.  Syst.  p.  139. 
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rr  Cumulative  effects. — Hydrocyanic  acid  is  not  usually  regarded  as  a  cumulative 
poison ;  but  a  case  mentioned  by  Dr.  Baumgartner  (quoted  by  Dr.  Christison),  as 
well  as  some  other  circumstances,  seem  to  favour  the  reverse  opinion.1 

USES. — We  are  indebted  to  the  Italians  (Borda,  Brugnatelli,  and  Rasori),  for  the 
introduction  of  hydrocyanic  acid  into  the  Materia  Medica.  It  was  first  employed 
by  them  at  the  commencement  of  the  present  century  ;  namely,  from  1801  to  1806. a 

0.  Internal — By  the  founders  of  the  theory  of  contrastimulus,  this  acid  was 
regarded  as  a  powerful  asthenic  or  contrastimulant,  and,  therefore,  as  peculiarly 
useful  iu  all  diseases  dependent  on,  or  connected  with,  excitement.  Hence  it  was 
employed  in  inflammatory  affections.  But  subsequent  experience  has  fully  shown 
that  in  these  cases  it  possesses  little  or  no  remedial  power.  In  this  country,  the 
reputation  of  hydrocyanic  acid  as  a  medicinal  agent  is  chiefly  founded  on  its  effects 
in  alleviating  certain  painful  (neuralgic)  and  spasmodic  stomach  complaints.  It 
appears  from  Dr.  Granville's  statements,3  that  laurel  water  (which  contains  this 
acid)  was  used  in  these  affections  by  Hufeland,  Haller,  Thuessen,  Swediaur,  and 
Sprengel,  between  the  years  1780  and  1796.  But  the  first  person  who  actually 
recommends  hydrocyanic  acid  for  them  is  Sprengel,4  in  1814.  In  1819,  Dr.  A.  T. 
Thomson  detailed  a  case  which  led  him  to  infer  that  this  acid  would  be  an  impor- 
tant agent  in  the  treatment  of  dyspeptic  affections.  But  the  profession  are  princi- 
pally indebted  to  Dr.  Elliotson5  for  a  full  investigation  of  its  powers  in  these  com- 
plaints. 

Every  practitioner  is  familiar  with  a  stomach  complaint  in  which  pain  of  a  spas- 
modic character  is  the  leading  symptom,  but  which  is  not  essentially  accompanied 
by  pyrexia,  as  in  gastritis — by  tendency  to  faint,  as  in  cardialgia — by  indigestion, 
U  in  dyspepsia,  nor  by  loss  of  appetite;  though  one  or  more  of  these  conditions 
may  attend  it.  By  some  nosologists  (as  Sauvages  and  Sagar)  it  has  been  regarded 
as  a  distinct  disease,  and  has  been  termed  gaslrodynia.  It  is  not  unfrequently  ac- 
companied by  vomiting  and  precordial  tenderness,  which,  however,  cannot  be  re- 
garded as  indicative  of  inflammation,  for  various  reasons;  one  of  which  is  the 
alleviation  of  it  often  obtained  by  the  use  of  stimulants  and  antispasmodics.  What 
may  be  the  precise  pathological  condition  of  this  malady  I  know  not.  Dr.  Barlow0 
thinks  the  primary  disease  to  be  irritation  or  excitement  of  the  mucous  membrane 
of  the  stomach,  whereby  a  redundant,  dense,  membranous,  and  opake  mucus  is 
secreted,  which  accumulates  and  oppresses  the  stomach.  The  pain  he  supposes  to 
arise  from  a  contractile  effort  of  the  stomach  to  detach  and  expel  the  offending 
matter;  but  the  immediate  aud  permanent  relief  sometimes  obtained  by  the  use  of 
hydrocyanic  acid  is,  I  conceive,  almost  fatal  to  this  hypothesis.  Some  time  since, 
I  prescribed  the  acid  for  a  lady  who  had  suffered  for  months  with  gastrodynia,  and 
who  was  persuaded,  from  her  sensations,  that  she  had  some  organic  disease.  The 
remedy  acted  in  the  most  surprising  manner ;  in  a  few  hours,  to  the  astonishment 
of  herself  and  friends,  she  was  apparently  quite  well,  and  has  since  had  no  return 
of  her  complaint.  It  can  hardly  be  imagined  that  irritation  of  stomach  can  be 
rapidly  removed  by  a  substance  which  is  itself  an  irritant.  For  my  own  part,  I 
conceive  the  affection  to  be,  essentially,  a  disordered  condition  of  the  nerves  sup- 
plying the  stomach,  or  of  the  nervous  centres  from  whence  those  nerves  are  derived; 
iu  other  words,  it  is  a  gastric  neuralgia.  It  is  frequently,  but  not  invariably,  ac- 
companied by  the  irritation  of  stomach  alluded  to  by  Dr.  Barlow.  But  be  the 
proximate  cause  of  the  disease  what  it  may,  the  beueficial  effects  of  the  hydrocy- 
anic acid,  in  some  instances  of  it,  are  most  astonishing;  while  in  others  it  totally 
«us.  In  all  the  cases  in  which  I  have  tried  it,  I  have  obtained  either  perfect  suc- 
cess or  complete  failure ;  I  have  met  with  no  cases  of  partial  relief.     It  not  only 

Dr,  Clni.stisou's  Treatise.  «  Granville,  Treatise  on  Hydrocyanic  Acid,  2d  edit.  1820. 

4   Pharmacologia. 
rous  Cases  illustrative  of  the  Efficacy  of  the  Hydrocyanic  Acid  in  Affections  of  the  Stomach, 

'  Cyclopedia  of  Practical  Medicine,  art.  Gastrodynia. 
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allays  pain,  but  relieves  vomiting;  and  in  the  latter  cases,  frequently,  when  all 
other  remedies  fail.  Dr.  Elliotson  mentions  the  following  as  the  stomact  affections 
relieved  by  it :  1st,  those  in  which  pain  at  the  stomach  was  the  leading  symptom  ■ 
2dly,  those  in  which  the  gastrodynia  was  accompauied  by  a  discharge  of  fluid  con- 
stituting what  is  called  pyrosis,  or  the  water-brash;  3dly,  when  the  Bxcessive  irri- 
tability of  the  stomach  produces  vomiting;  and  4thly,  those  disorders  of  tin- 
stomach  which,  in  some  of  their  symptoms,  resemble  aflfections  of  the  heart.  The 
late  Dr.  Prout  found  it  useful  in  gastrodynia  connected  with  colica  pictonum. 

I  have  also  found  it  useful  in  a  painful  affection  of  the  bowels  analogous  to  that 
of  the  stomach,  and  which,  therefore,  might  with  propriety  be  termed  enterodunia, 
The  most  remarkable  case  of  this  kind  which  I  have  met  with  was  that  of  a  gentle- 
mau,  a  relative  of  one  of  my  pupils.  He  had  suffered,  for  several  months,  excru- 
ciating pain  in  the  bowels,  commencing  daily  about  two  o'clock,  and  only  ceasing 
at  night.  It  was  apparently  a  consequence  of  an  ague.  He  had  been  under  the 
care  of  several  country  practitioners,  and  had  tried  a  number  of  remedies  (unhid- 
ing opium  and  disulphate  of  quinia)  without  the  least  benefit.  I  advised  the  em- 
ployment of  the  hydrocyanic  acid,  and  accordingly  five  mimims  were  administered  at 
the  commencement  of  a  paroxysm.  The  remedy  acted  like  a  charm;  all  the  un- 
pleasant symptoms  immediately  disappeared.  Several  doses  of  the  acid  were  given 
before  the  period  of  the  succeeding  paroxysm,  but  the  disease  never  returned ;  and 
after  employing  the  acid  for  a  few  days  longer,  he  went  back  to  the  country  com- 
pletely cured. 

I  have  seen  hydrocyanic  acid  used  with  great  success  to  allay  vomiting  and  purg- 
ing in  severe  forms  of  the  ordinary  English  cholera,  when  opium  has  completely 
failed.  In  Asiatic  or  malignant  cholera  it  has  occasionally  appeared  to  be  service- 
able. I  have  found  it  successful  in  checking  the  diarrhoea  of  phthisical  subjects, 
when  logwood,  chalk,  and  opium  had  failed.  As  a  remedy  for  affections  of  the 
pulmonary  organs,  hydrocyanic  acid  was  at  one  time  in  great  repute.  It  was  said 
to  be  capable  of  curing  slight  inflammation  of  the  lungs,  without  the  necessity  of 
bloodletting;  of  suspending  or  curing  incipient  phthisis,  while  in  confirmed  eases 
it  smoothed  the  approach  of  death  ;  of  curing  hooping-cough,  and  of  removing  all 
the  symptoms  of  spasmodic  asthma.1  Experience  has  shown  the  fallacy  of  most 
of  these  statements.  I  have  employed  hydrocyanic  acid  in  a  considerable  number 
of  cases  of  phthisis,  and  have  occasionally  fancied  that  it  relieved  the  cough  and 
night-sweats;  but  these  effects  were  only  temporary.  Cases  of  genuine  spasmodic 
asthma  are  rare;  but  in  two  instances  in  which  I  have  seen  the  acid  employed  no  re- 
lief was  obtained.  In  allaying  cough  (especially  the  kind  called  spasmodic)  I  have, 
on  several  occasions,  found  it  useful;  but  it  has  so  frequently  disappointed  my  ex- 
pectations, that  I  now  rarely  employ  it  in  any  pulmonary  diseases.  I  have  never 
observed  any  ill  effects  from  its  use  in  these  cases,  though  others  assert  they  have. 
Dr.  Roe'2  ascribes  to  this  acid  the  power  of  curing  simple  hooping-cough;  that  is, 
convulsive  cough  unaccompanied  by  inflammatory  symptoms.  He  gives  it  in  con- 
junction with  ipecacuanha  and  tartarized  antimony.  In  two  or  three  days  after  the 
use  of  these  remedies,  the  violence  of  the  paroxysms,  he  says,  is  perceptibly  dimi- 
nished, and  their  duration  shortened.  To  a  girl  of  ten  years  of  age  he  gave  a 
minim  and  a  half  of  the  acid  every  quarter  of  an  hour,  for  twelve  hours.  1  have 
not  found  this  practice  so  successful  as  Dr.  Roe's  reports  would  lead  us  to  expect. 

This  acid  has  been  employed  in  affections  of  the  nervous  system.  Cases  of 
hysteria,  epilepsy,  chorea,  and  tetanus,  have  been  published,  in  which  this  remedy 
has  been  found  beneficial.  I  have  seen  it  employed  in  the  first  three  of  these  affec- 
tions, but  without  any  evident  relief.  It  has  been  repeatedly  used  in  hydrophobia, 
at  the  London  Hospital,  but  without  success.  A  most  interesting  case  of  its  employ- 
ment in  this  malady  has  been  published  in  the  Lancet  (for  May  10, 1839).   Under 

1  See  Dr.  Granvillers  Treatise,  before  referred  to;   and  also  Alagendie's  Recherches  $ur  I'Emploi  de 
VAcide  Prussique,  1810. 

2  A  Treatise  on  the  JSature  and  Treatment  of  Hooping-Cough,  Lond.  1838. 


Prussic  Acid: — Administration;  Dose;  Antidotes.  791 

its  use  the  hydrophobic  symptoms  subsided,  and  typhus  fever  supervened,  of  which 
the  patient,  after  some  days,  died.  Dr.  Hall1  proposes  that,  in  addition  to  the  use  of 
this  acid,  tracheotomy,  as  suggested  by  Mr.  Mayo,  should  be  tried.  Hydrocyanic  acid 
has  been  administered  as  an  anodyne  in  several  painful  affections  ;  namely,  cancer, 
tic  douloureux,  rheumatism,  &c. ;  but,  with  a  few  exceptions,  it  has  not  been  found 
serviceable.  As  an  anthelmintic  it  has  been  extolled  by  Brera  ;  but  the  following 
fact,  mentioned  by  Dr.  Elliotson,  will,  I  imagine,  show  its  true  value  :  "I  have  fre- 
quently employed  it  perseveringly  without  expelling  one  worm,  when  a  dose  of 
calomel  has  instantly  brought  away  hundreds." 

(3.  External. — The  local  employment  of  the  acid  has  not  been  attended  with  very 
great  success.  In  chronic  skin  diseases,  especially  impetigo,  prurigo,  and  psoriasis, 
the  acid  has  been  recommended  by  Dr.  A.  T.  Thomson  to  allay  pain  and  irritation. 
Schneider,  of  Dusseldorf,  has  employed  one  drachm  and  a  half  of  hydrocyanic  acid, 
six  ounces  of  spirit,  and  as  much  rose  water,  in  scaly  diseases  attended  with 
severe  itching,  especially  in  eruptions  upon  the  genital  organs.  On  several  occa- 
sions I  have  tried  hydrocyanic  washes  in  prurigo,  but  without  obtaining  any.  relief. 
Dr.  Elliotson  says  he  has  found  it  efficacious  in  sores  behind  the  ears,  and  in  scabs 
of  the  face ;  and  adds,  to  an  irritable  face  it  is  very  soothing,  if  employed  before 
and  after  shaving.  In  cancer  of  the  uterus,  lotions  containing  this  acid  have  been 
employed  to  allay  the  pain,  by  Frisch,  of  Nyborg.  Osiander  has  also  employed, 
in  the  same  disease,  cherry-laurel  water,  the  active  principle  of  which  is  this  acid. 
In  gonorrhoea,  injections  containing  hydrocyanic  acid  have  been  employed  with 
benefit.  Schlegel  has  tried  also  the  cherry-laurel  water  with  the  same  result. 
Lastly,  the  diluted  acid  has  been  proposed  as  an  effectual  mode  of  destroying  vermin. 

Administration. — The  best  mode  of  exhibiting  this  acid  internally  is  in  the 
form  of  mixture.  I  generally  give  from  three  to  five  minims  of  the  diluted  acid, 
Ph.  L.,  three  or  four  times  a  day,  in  about  an  ounce  of  some  mild  vehicle  (simple 
water  answers  very  well).  Gum  or  syrup,  and  some  flavouring  ingredients  (as 
orange-flower  water,  which  is  used  on  the  continent),  may  be  added.  Some  per- 
sons give  it  in  almond  emulsion.  In  some  cases  of  irritable  stomach  this  is  ob- 
jectionable. 

As  a  wash,  two  fluidrachms  of  the  diluted  acid  of  the  shops  may  be  employed, 
mixed  with  half  a  pint  of  distilled  (or  rose)  water,  as  a  lotion,  in  skin  diseases.  Fre- 
quently, about  half  an  ounce  of  rectified  spirit  is  added ;  and  Dr.  A.  T.  Thomson 
recommends,  in  addition  to  this,  sixteen  grains  of  acetate  of  lead.  The  external 
use  of  this  acid,  in  all  cases  (more  especially  if  there  be  sores)  requires  great  cau- 
tion. Its  effects  on  the  nervous  system  and  on  the  pulse  must  be  carefully  watched. 
In  some  cases  it  causes  giddiness  and  faintness  ;  and  Mr.  Plumbe  says,  in  two  in- 
stances it  produced  intermission  of  the  pulse. 

[Dose. — This  necessarily  varies  with  the  kind  of  acid  employed.  The  dose  of 
the  acid  of  the  London  College  may  be  taken  at  from  two  to  seven  minims ;  of  the 
Edinburgh  College,  from  one  to  four  minims;  and  of  the  Dublin  College,  from 
one  to  five  minims.  The  dose  of  the  Acidum  Hydrocyanicum  Dilutum,  U.  S.,  is 
one  to  six  drops.  The  smallest  dose  should  be  commenced  with  always,  and  the 
maximum  dose  exhibited  only  in  those  cases  where  tolerance  exists. — Ed.] 

Antidotes. — The  most  important  agents  in  the  treatment  of  poisoning  by  hy- 
drocyanic acid,  as  well  as  by  the  substances  which  contain  it  (viz.  the  cherry-laurel, 
bitter  almonds,  the  volatile  oil  of  these  substances,  &c),  are  chlorine,  ammonia, 
cold  affusion,  and  artificial  respiration. 

a.  i  'hlorine  is  the  most  powerful  of  these.  It  was  first  proposed  by  Riauz 
>n  1822.  It  has  been  subsequently  strongly  recommended  by  Buchner,  Simeon, 
and  Orfila.  It  should  be  applied  both  internally  and  externally,  if  possible.  If 
chlorine  water  be  at  hand,  this  should  be  given  in  doses  of  one  or  two  teaspoonfuls 
properly  diluted  with  water.     In  the  absence  of  this,  weak  solutions  of  the  chloride 

1  Led.  on  the  New.  Syst.  p.  155. 


792  .      VEGETABLES.— Nat.  Ord.  Rosacea. 

[hypochlorite]  of  lime,  or  the  chloride  [hypochlorite]  of  soda,  may  be  admini 
Nitro  hydrochloric  acid,  largely  diluted,  might   be  given  where  Done  of  the 
agents  could  be  procured.    The  patient  should  be  allowed  to  inhale,  very  cautiously 
air  impregnated  with  chlorine  gas  (developed   by  the  action  of  dilute  hydrochloric 
acid  on  chloride  of  lime).     Enemata  containing  chlorine  water,  or  a  solution  of 
chloride  of  lime,  should  also  be  employed. 

j3.  Ammonia. — The  spirit  of  sal  ammoniac  was  proposed  by  Mead1  as  an  anti- 
dote for  laurel-water.  In  1822,  ammonia  was  recommended  by  Mr.  J.  Murray,  ai 
an  antidote  for  hydrocyanic  acid;  and  its  value  has  been  admitted  by  Buchner 
Qrfila,  Depuy,  and  Herbst;  but  it  is  certainly  inferior  to  chlorine,  and,  tin 
should  be  used  only  in  the  absence  of  this.  If  the  patient  should  he  able  to 
swallow,  the  liquor  ammonine,  diluted  with  eight  or  ten  parts  of  water,  should  be 
exhibited,  and  th^vapour  of  ammonia  or  its  carbonate  inhaled;  the  latter  practice 
is  most  important,  and  should  not  be  omitted.  Orfila  says  that  ammonia  is  of  at 
use  when  introduced  into  the  stomach,  but  that  the  inhalation  of  the  vapour  will 
sometimes  preserve  life.  Great  caution  is  requisite  in  the  employment  of  it.  In 
the  absence  of  ammonia  the  inhalation  of  the  vapour  of  burnt  feathers  might  be 
employed.  Ammonia  cannot  be  useful,  as  an  antidote,  by  its  chemical  properties 
merely,  since  hydrocyanate  of  ammonia  is  a  powerful  poison. 

y.  Cold  Affusion  has  been  strongly  recommended  by  Herbst,9  and  is  admitted  by 
Orfila  to  be  a  valuable  remedy.  Herbst  says  that  its  efficacy  is  almost  certain 
when  it  is  employed  before  the  convulsive  stage  of  poisoning  is  over,  and  that  it  is 
often  successful  even  in  the  stage  of  insensibility  and  paralysis.  [This  statement 
has  been  confirmed  by  the  results  of  experiments  on  animals. — Ed.] 

5.  Artificial  Respiration  ought  never  to  be  omitted.  Of  its  efficacy  I  am  con- 
vinced from  repeated  experiments  on  animals.  I  once  recovered  a  rabbit  by  this 
means  only,  after  the  convulsions  had  ceased,  and  the  animal  was  apparently 
It  is  an  operation  easily  effected,  and  will  be  found  a  powerful  assistant  to  chlorine 
or  ammonia,  by  enabling  it  to  get  into  the  lungs  when  natural  respiration  is  sus- 
pended. To  produce  respiration,  make  powerful  pressure  with  both  hands  on  the 
anterior  surface  of  the  chest,  the  diaphragm  being  at  the  same  time  pushed  upward 
by  an  assistant.  Inspiration  is  effected  by  the  removal  of  the  pressure,  and  the 
consequent  resiliency  of  the  ribs. 

Other  remedies  (as  turpentine,  and  the  mixed  hydrated  oxides  of  iron)  have 
been  recommended,  but  they  will  not  bear  comparison  with  those  now  mentioned. 
Bloodletting  has  been  advised,  in  vigorous  subjects,  when  respiration  has  been 
established,  and  the  skin  is  livid.3 

[Tribe  II.—SPIBiE.E. 
GILLENIA  TRIFOLIATA,  MW, -INDIAN  PHYSIC. 

Sex.  Syst.  Icos.indria,  Pentagynia. 
Gillenia,  U.  S.— The  Root. 

Gen.  Char. —  Calyx,  sub-campanulate,  border  five-toothed.  Corolla,  partly  un- 
equal. Petals  five,  lanceolate,  attenuated,  coarctate  at  the  claws.  Stamina  fewer, 
included.  Styles  five,  contiguous.  Stir/mas  capitate.  Capsule  five-celled;  cells 
two-seeded.  (Nuttall.) 

Sp.  Char. — Leaves  tennate,  upper  folioles  lanceolate,  serrate,  subequal ;  lower 
folioles  obtuse,  with  an  abrupt,  acute  termination.    Stipules  linear,  entire.   / 
terminate,  loosely    paniculated,  five   gynous.      Petals   linear,  lanceolate,   obtuse. 
Calyx,  tubulose,  campanulate,  ventricose.    Stamina,  included.    Capsule  five-celled, 
many-seeded. 

1  Mechan.  Account  of  Poisons,  5th  edit.  p.  275.  17.">6. 

9  Archivf.  Anal,  et  Pays.  182S ;  quoted  by  Dr.  Christison. 

'  Devergie,  Mid.  Lig.  t.  ii.  p.  825  j  also  Lonsdale,  op.  supra  cit. 
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This  plant  is  the  Spiraea  trifoliata  of  Linnaeus,  but  the  generic  name  was  al- 
tered by  Moench  to  the  present  one.  The  common  names  are  Indian  physic,  Indian 
Uvpo,  Dropioort,  and  Bowman's  Root. 

Hab. — This  species  is  found  scattered  over  the  United  States  from  Canada  to 
Florida,  on  the  eastern  side  of  the  Alleghany  Mountains,  occurring  in  open  hilly 
woods,  in  light  gravelly  soil.  The  period  of  flowering  is  May,  and  the  fruit  is 
matured  in  August.     The  flowers  are  white,  or  of  a  rose  tint. 

The  root  is  perennial,  composed  of  a  great  number  of  fibres,  arising  from  a  com- 
mon rough  and  irregular  dark-coloured  tube  or  head.  These  fibres  are  about  the 
thickness  of  straws,  many  inches  in  length,  irregular  in  thickness,  with  somewhat 
of  an  undulated  form.  When  dried,  the  root  is  of  a  reddish-brown  colour,  wrinkled, 
and  composed  of  an  easily  separable  cortical  portion  and  an  internal  ligneous  cord. 
The  external  part  is  readily  reduced  to  powder.     It  has  a  feeble  odour  and  a  bitter 

Chemical  Composition. — Some  experiments  upon  the  root  of  Gillenia  trifoliata 
have  been  made  by  Mr.  Shreeve  (Am.  Journ.  of  Pharmacy,  vol.  vii.  p.  28),  who 
found  that  it  contained  starch,  yum,  resin,  icax,  fatty  matter,  red  colouring  matter, 
volatile  colouring  matter,  and  a  peculiar  principle,  soluble  in  alcohol  and  the  dilute 
acids,  but  insoluble  in  water  and  ether.  It  contains  nothing  like  emetina,  according 
to  the  statement  of  Dr.  Staples. 

Medical  Properties. — Gillenia  is  a  safe  emetic,  operating  without  violence  in 
the  appropriate  dose.  In  small  doses  it  is  a  stimulant  and  tonic  to  the  stomach. 
It  is  stated  that  a  knowledge  of  its  medicinal  operation  is  derived  from  the 
aborigines. 

Uses. — Although  the  testimony  is  strong  in  favour  of  the  decided  medicinal 
action  of  the  root  under  consideration,  its  claims  to  confidence  have  been  shaken 
by  the  report  of  Dr.  Baum,  who  experimented  with  it,  and  was  led  to  the  conclu- 
sion that  too  much  power  had  been  attributed  to  it.  Dr.  Griffith  (American  Journ. 
ofPharm.  vol.  iv.  p.  181)  remarks,  however,  that  he  does  not  think  Dr.  Baum's 
experiments  are  sufficient  to  induce  us  to  reject  an  article  which  has  received  the 
united  testimony  of  the  members  of  the  profession,  who  speak  of  it  in  the  highest 
terms,  and  recur  to  its  use  with  as  much  confidence  as  to  the  true  Ipecacuanha. 
The  statements  in  its  support  are  by  Dr.  B.  S.  Barton  (Collections,  p.  27),  who 
says:  "I  can  speak  with  more  confidence  of  the  Spiraea  trifoliata.  "it  is  a  safe  and 
efficacious  emetic  in  doses  of  thirty  grains.  Along  with  its  emetic  it  seems  to  pos- 
sess a  tonic  power."  And  Dr.  W.  P.  C.  Barton  declares  that  country  people  have 
frequently  used  the  plant  so  incautiously  as  to  be  under  the  necessity  of  resorting 
to  medical  aid.  ( Veg.  Mat.  Med.  U.  S.  vol.  i.  p.  69).  Dr.  Eberle  observes : 
"  From  my  own  experience  with  this  plant,  which  has  not  been  inconsiderable,  I 
am  led  to  regard  it  as  very  little  inferior  to  the  officinal  Ipecacuanha  as  an  emetic." 
To  these  may  be  added,  Dr.  Zollickoffer  and  Professor  Bigelow. 

The  cases  to  which  it  is  applicable  are  intermittent  and  remittent  fevers,  in  the 
eoiniiiencing  stages,  and  bowel  affections,  as  diarrhoea  and  dysentery.  It  may  also 
be  beneficial  in  some  forms  of  dyspepsia. 

Administration. — The  mode  of  administration  is  in  the  form  of  powder  or 
strong  infusion.  The  dose  of  the  powder  is  gr.  xxx  for  its  emetic  effect;  in  doses 
01  m.  ij  or  grs.  iv  it  acts  as  a  tonic. 

ihe  Gillenia  stipulacea  replaces  the  G.  trifoliata  on  the  western  side  of  the  Alle- 

range.     It  is  readily  distinguished  by  the  pinnatifid  lower  leaves,  the  upper 

rifoliate,  incised,  serrate;  and  the  foliaceous,  oblique,  jagged,  stipules.     The 

analogous  to  the  preceding,  and  may  be  used  under  the  same  circumstances. 

-J.  C] 
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Tribe  III.  DRIADE.E. 

264.  GEUM  URBANUM,  Linn.— COMMON  AVENS.    HERB 

BENNET. 

Sex.  Syst.  Icosandria,  Polygynia. 

History. — Pliny1  speaks  of  the  medicinal  properties  of  Geutn. 

Botany.  Gen.  Char. — Tube  of  the  calyx,  concave;  limb  5-cleft,  externally 
5-bracteolate.  Petals  5.  Stamens  numerous.  Carpels  juicekss,  tailed,  disposed 
in  a  head.  Style,  after  flowering,  articulate  or  barbed.  Seed  ascendiD<*. — Herbt. 
Leaves  variously  pinnatisect.   (De  Cand.) 

Sp.  Char.— Stem  erect,  branched,  hairy.  Leaves  radical  quinatc-pinnatisect- 
caulinar  ones  ternate-palmatisect,  with  ovate,  broadly-toothed,  crenate  lobes ;  upper 
ones  1-lobed,  ovate.  Stipules  somewhat  orbicular,  large.  Petals  obovate,  as  loos 
as  the  calyx.  Capillary  head  spherical.  Ovaries  hairy,  numerous.  Styles  smooth, 
with  somewhat  hairy  appendices.  (De  Cand.) 

Root  of  many  brown  fibres.  Stem  1  or  2  feet  high.  Leaves  grass-green,  veiny, 
hairy.     Flowers  terminal,  solitary.     Petals  bright  yellow. 

Hab. — Indigenous.     Growing  in  woods,  hedges,  and  dry  shady  places. 

Description. — The  root  (radix  caryophyllatse,  seu  gei  urbani,  vel  aanamu 
consists  of  a  rootstalk  of  from  one  to  three  inches  long,  from  which  issue  a  con- 
siderable number  of  cylindrical  fibres.  Externally  it  is  brownish  ;  internally  red- 
dish. When  recent,  its  odour  is  aromatic  and  clove-like ;  but  this  is  greatly  di- 
minished by  drying.  Its  taste  is  aromatic,  astringent,  and  bitterish.  It  should  be 
gathered  in  the  spring. 

Composition. — The  root  has  been  the  subject  of  repeated  chemical  experiment. 
Thus  it  was  examined  by  Muehlenstedt,2  Anjou,8  Bouillon-Lagrange,4  Melandri  and 
Moretti,5  and  Trommsdorff.8  The  latter  chemist  found  the  constituents  of  the 
dried  root  to  be  as  follows:  volatile  oil  0.039,  resin  4,  tannin  soluble  in  alcohol 
and  water  10,  tannin  insoluble  in  alcohol  and  ether,  with  traces  of  chlorides,  31, 
gum  15.8,  bassorin  9.2,  ligneous  fibre  30  [excess  0.039]. 

Physiological  Effects. — Aromatic,  tonic,  and  astringent. 

Uses. — Scarcely  employed  as  a  medicine  in  this  country.  [The  root  was  for- 
merly introduced  into  the  Materia  Medica  of  the  Dublin  College.  In  the  last  edi- 
tion of  the  Pharmacopoeia  it  is  not  mentioned. — Ed.]  It  has  been  used  in  chronic 
diarrhoea  and  dysentery,  leucorrhcea,  chronic  hemorrhages,  and  intermittents.  It 
is  put  into  ale,  to  communicate  an  agreeable  clove-like  flavour,  and  to  prevent  the 
liquor  turning  sour.     Infused  in  wine,  it  has  been  used  as  a  stomachic. 

Administration. — Dose,  3ss  to  3J;  in  powder  or  decoction,  three  or  four  times 
a  day. 

265.  POTENTILLA  TORMENTILLA,  Sibthorp,  x.-COMMON 
TORMENTIL,  OR  SEPTFOIL. 

Tormentilla  officinalis,  Smith,  D. — Tormentilla  erecta,  Linn. 
Sex.  Syst.  Icosandria,  Polygynia. 
(Rhizoma,  L.) 

History. — Sprengel7  considers  this  plant  to  be  the  ntvtd^vVKov  of  Hippocrates, 
Theophrastus,  and  Dioscorides.  But  Sibthorp8  considers  the  latter  plant  to  have 
been  the  Potentilla  reptans. 

1  Hist.  Nat.  xxvi.  21,  ed.  Valp.  a  Murray,  App.  Med.  iii.  123.  '  I>"d- 

4  Ann.  dt  Chim.  liv.  287  '  Bull,  de  Fhnrm.  li.  368. 

6  Pfaff,  ilia*.  Med.  vi.  255.  '  Hist.  Rei  Herb.  i.  43,  93,  176. 

6  1'rodr.  Fl.  Grtzcce,  i.  352. 
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Botany.  Gen.  Char. — Tube  of  the  calyx  concave;  limb  4-  or  5-cleft,  ex- 
ternally 4-  or  5-bracteolate.  Petals  4  or  5.  Stamens  numerous.  Carpels  nume- 
rous. Style  lateral.  Receptade  procumbent,  persistent,  juiceless,  capitate.  Seed 
appended.— Herbs  or  under-shrubs.  Leaves  compound.  Stipules  adnate  to  the 
petioles.     Flowers  white,  yellow,  rarely  red.  (De  Cand.) 

Sp.  Char.— Multiform,  hairy.  Root  tuberous.  Stem  ascending,  dichotomous. 
Learn  ternate-palmatisect,  the  caulinar  ones  sessile;  lobes  obovate-wedo-e-shaped 
more  or  less  deeply  teethed.  Stipules  0-  or  3-toothed.  Flowers  axillary,  solitary' 
with  long  peduncles.  Bracts  palmate-incised.  Segments  of  the  calyx  lanceolate- 
linear,  as  long- as  the  corolla.      Carpels  rugose.     Receptacles  villose.  (De  Cand.) 

Stems  weak,  slender,  often  procumbent,  branched.  Leaves  dark-green  some- 
what hairy,  especially  the  veins.     Flowers  bright  yellow. 

Hab  —  Indigenous ;  growing  on  barren  pastures,  heaths,  and  bushy  places. 

Description.— The  root  (radix  tormentillse)  is  large,  compared  with  the  size  of 
the  plant.  Its  external  form  is  very  irregular  :  sometimes  it  is  more  or  less  cylin- 
drical, at  others  tuberculated  and  knobby.  Its  colour  externally  is  dark  red-brown 
internally  flesh-red  or  brownish.  Its  taste  is  astringent.  Its  watery  infusion  is 
coloured  blackish-green  (tannate  0/ iron)  by  the  sesquichloride  of  iron.  A  solution 
of  gelatine  causes  a  precipitate  (tannate  of  gelatine)  in  it.  By  iodine,  starch  is  de- 
tected in  the  root. 

Composition.— Neumann1  and  Pfaff3  submitted  tormentilla  root  to  a  chemical 
investigation.  Meissner3  made  an  analysis  of  it,  and  found  the  constituents  to  be 
as  follows:  volatile  oil  a  trace,  tannin  17 .4,  colouring  matter  18.05,  ditto  altered 
2.57,  resin  0.42,  cerin  0.51,  myricin  0.20,  gummy  extractive  4.32,  qum  (pectin  ?) 
28.20,  extractive  7.70,  woody  fibre  15.0,  and  water  6.45  (excess  0.82). 

Physiological  Effects. — Astringent  and  tonic. 

Uses.— Employed  in  chronic  diarrhoea  and  dysentery,  passive  hemorrhages,  and 
intermittents.  The  decoction  is  also  used  as  an  astringent  wash  and  injection  ;  as 
in  flabby  ulcers  and  leucorrhoea.  In  the  dysenteries  of  cattle  it  is  reputed  effica- 
cious. In  the  Feroe  and  Orkney  Islands  it  is  used  to  tan  leather  :  in  Lapland,  as  a 
red  dye. 

Administration.— Dose,  3ss  to  3j,  in  powder  or  decoction,  three  or  four  times 

a  day. 

DECOCTII  TORMENTILLA,  L.  J  Decoction  of  Tormentilla.— (Tormentil,  bruised, 
Jijj  Distilled  Water  Oiss.  Boil  down  to  a  pint,  and  strain.) — Astringent  and 
tonic  Used  internally  in  chronic  diarrhoea.— Dose,  f£j  to  f 3 i j .  Sometimes  em- 
ployed as  an  injection  in  leucorrhoea. 

Tribe  IV.  ROSE^E. 
266.  ROSA  CANINA,  Linn.  L.  JS.-COMMON  DOG-ROSE. 

Sea:.  Syst.  Icosandria,  Pologynia. 
(Fructus  recens,  L.— Hip  of  R.  canina,  and  of  several  allied  species,  deprived  of  the  carpels,  E.— 

Fructus,  D.) 

History.-— The  xwopoSov,  or  Dog-rose  of  Hippocrates,*  is,  perhaps,  Rosa  canina, 
won.,  which,  according  to  Sibthorp,5  is  a  native  of  Greece.  Pliny8  speaks  of 
Km  sylvestris,  which  he  says  is  called  cynorrlwdon  (i.  e.  Dog-rose);  but  as  he  de- 
scribes the  sponge  as  growing  on  it,  he  probably  referrred   to  Rosa  rubiginosa 

fmtbner,  or  Eglantine),  on  which  it  is  more  frequently  found  than  on  any 
other  species.  J 

Botany.     Gen.  Char.— Apex  of  the  tube  of  the  calyx  contracted,  the  limb 

'  S,;  V'T  SJ  P/.,3f'--     •  '  M«'-  Med.  ii.  210. 

""*■  fL  Grac   '■  *»■  •  Hist.  Nat.  lib.  xxv.  cap.  6,  ed.  Valp. 
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5-parted ;  segments  during  aestivation  somewhat  spirally  imbricated  at  the  apex 
often  pinnatisect.  Petals  5.  Stamens  numerous.  Carpels  many,  inserted  on  the 
calyx,  subsequently  baccate,  inclosed  within  the  calyx,  dry,  indehiscent,  BOmewhat 
crustaceous,  bearing  the  style  on  the  inner  side.  Stylea  exserted  from  the  narrowed 
tube  of  the  calyx,  free  or  aggregated  into  a  columnar  style.  Seed  in  an  akenium 
solitary,  exalbuminous,  inverted;  embryo  straight;  cotyledons  flat.  Shrubs  or 
small  trees.  Leaves  pinnate,  with  an  odd  one;  leaflets  serrate.  Stipules  adnata  to 
the  petiole.  (De  Cand.) 

Sp.  Char. — Prickles  uniform,  hooked.  Leaves  naked  or  slightly  hairy;  their 
disk  eglandulose.  Calyx-segments  fully  pinnate,  deciduous.  Styles  not  united. 
Shoots  assurgent  (Hooker). 

The  British  roses  answering  to  these  characters  are  subdivided  by  Hooker  (British  Flora)  as 
follows : — 

a,.  R.  canina    Woods,  Smith.     Leaflets  carinate ;  serratures  simple. 

0.  R.  sarmentacea  Woods,  Smith;  R.  canina,  Curtis.     Leaflets  naked,  carinate  ;  serration 
pound. 

y.  R.  siirculosa  Woods;  R.  canina  8,  Smith.     Leaflets  naked,  flat;  serratures  simple. 

S.  R.  dumetorum  Woods,  Smith.      Leaflets  more  or  less  hairy,  flat. 

e.  R.  Fosleri,  Smith  :   R.  collina,  Woods.     Leaflets  more  or  less  hairy,  not  flat. 

De  Candolle1  admits  no  less  than  nineteen  varieties  of  R.  canina,  Liuu. 

Ramification  variable  in  denseness.  Shoots  more  or  less  arched  or  erect,  ac- 
cording to  the  vigour  of  the  plant.  Prickles  not  very  numerous,  hooked  in  various 
degrees,  and  compressed ;  their  base  considerably  dilated.  Leaflets  variable  in 
width  ;  their  serratures,  although  scarcely  compound,  except  in  0,  are  mostly 
irregular  in  size.  Bracts  variable  in  size.  Peduncle  and  calyx-tube  commonly 
naked;  their  seta),  when  present,  feeble,  and  not  numerous;  calyx-segments  free 
from  glands,  or  more  or  less  copiously  fringed  with  them.  Styles  hairy.  Fmit 
coral-red,  or  more  scarlet  [usually  oblong,  elliptical  or  ovate,  rarely  somewhat  glo- 
bose], soft  and  pulpy  when  ripe,  with  a  pleasant  somewhat  acid  taste  (Hooker). 

Hab. — Indigenous.  Thickets,  hedges,  &c.  ;  very  common.  Flowers  in  June 
and  July.     Perennial. 

Description1. — The  fruit  used  in  medicine  under  the  name  of  the  hij>  or  hep 
(fruetus  rosee  camnee  seu/.  cynoshati\  is  oval,  composed  externally  of  the  persist- 
ent calyx,  whose  sides  have  become  thick,  fleshy,  beautifully  red,  shining ;  and  in- 
ternally, of  numerous,  hard,  hairy  akenia  (commonly  called  seeds,  but  which,  in 
fact,  are  the  carpels,  or  real  fruits),  containing. each  an  exalbuminous  seed.  The 
pulp  or  fleshy  matter  of  the  persistent  calyx  is  sweet,  acidulous,  and  pleasant  to 
the  taste,  especially  when  mellowed  by  the  frost.  The  hairs  surrounding  the  akenia 
act  as  mechanical  irritants,  like  the  hairs  of  the  pods  of  the  cowhage,  and  when 
swallowed,  are  apt  to  occasion  gastric  uneasiness,  vomiting,  and  pruritus  about  the 
anus. 

Composition. — According  to  Bilz,2  100  parts  of  the  dried  ripe  fruit,  deprived 
of  akenia  and  hairs,  consist  of  the  following  substances:  volatile  oils,  trace,/""// 
oil  0.065,  muricin  of  the  scale  0.05,  soft  resin  of  the  pulp  1.419,  reddish-yellm 
hard  resin  0.463,  tannin  0.260,  uncrystallizohle  sugar  30.6,  gum  25.0,  epidermis 
4.552,  medullary  fibre  14.0,  citric  acid  2.95,  malic  acid  7.776,  citrates,  mtdates, 
mineral  salts,  water  (and  loss)  12.865. 

Physiological  Effects  and  Uses. — The  pulp  is  nutritive,  and  slightly  re- 
frigerant and  astringent.  It  is  only  employed  in  medicine  in  the  preparation  of  a 
conserve. 

CONFECTIO  ROSE  CANTO,  L. ;  Conserva  Rosse  Fructtls,  E. ;  Conserva  Cynosbati; 
Conserve  of  Bog-Rose  ;  Conserve  of  Hips. — (Dog-Rose  lb.  j ;  Sugar,  powdered,  ^xx 
Beat  up  the  rose  with  the  sugar  added  by  degrees  until  they  become  one  ma-:-,  h 
Take  any  convenient  quantity  of  Hips,  carefully  deprived  of  their  carpel- ;  beal 
them  to  a  fine  pulp,  adding,  gradually,  thrice  their  weight  of  white  sugar,  E.)     1" 

1  Prodr.  ii.  613.  Q  Gmelin,  Handb.  d.  Chem.  ii.  l-~°- 
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the  preparation  of  this  conserve,  the  akenia  or  carpels  (commonly  termed  seeds), 
with  their  hairs,  must  be  carefully  separated,  on  account  of  the  irritation  they  are 
apt  to  occasion  (see  above).  It  is  probable  that  the  fruit  of  several  varieties  (or 
species?)  are  employed  indiscriminately  in  the  preparation  of  this  conserve.  The 
observation  of  Sir  J.  E.  Smith  deserves  notice,  that  the  fruits,  casually  gathered 
late  in  autumn,  present  a  great  diversity  of  flavour.1  This  conserve,  being  saccha- 
rine and  acidulous,  is  nutritive  and  refrigerant.  It  is  usually  employed  as  a  con- 
venient and  agreeable  vehicle  for  other  remedies ;  as  for  a  pill-basis,  or  for  the  mak- 
ing of  electuaries  or  linctuses.  A  very  agreeable  pectoral  linctus  containing  almond 
oil,  and,  sometimes,  syrup  of  poppies,  is  made  with  this  conserve,  acidulated  with 
dilute  sulphuric  acid.  A  drawback  to  the  use  of  this  conserve  is  its  tendency  to 
candy  or  concrete  by  keeping. 

267.  ROSA  GALLIC  A,  Linn.  L.  E.  D.  [U.  S]— FRENCH  OR  RED 

ROSE. 

Sex.  Syst.  lcosandria,Pologynia. 
(Petalum  nondum  explicatum  recens  et  exsiccatum,  L.  D. — Petals,  E.) 

History. — Perhaps  our  red  rose  may  be  the  Rosa  Milesia  of  Pliny3,  the  colour 
of  which,  he  says,  was  very  warm  [ardentissimus~],  and  whose  petals  did  not  exceed 
twelve  in  number.  The  Rosa  Trachinia,  he  adds,  stands  next  to  this,  but  is  less 
red. 

Botany.     Gen.  Char. — See  Rosa  canina. 

Sp.  Char. — Prickles  unequal.  Stipules  narrow,  straggling  at  the  point.  Leaf- 
let* 6  to  7,  coriaceous,  rigid,  ovate  or  lanceolate,  deflexed.  Flower-bud  ovate- 
globose.  Sepals  spreading  during  flowering.  Fruit  somewhat  globose,  very  cori- 
Calyxes  and  peduncles  more  or  less  very  finely  glandulose-hispid,  somewhat 
viscous.  (De  Cand.) 

A  small  shrub.  Very  variable  in  form. — De  Candolle3  admits  twelve  distinct 
varieties.  Mr.  Gr.  Don4  enumerates  more  than  two  hundred  sorts  cultivated  by 
gardeners.  And  we  are  told5  that  the  Dutch  cultivators  have  more  than  five  hun- 
dred varieties.  The  variety  cultivated  at  Mitcham,  where  it  is  called  the  Damask 
Rose,  appears  to  me  to  be  R.  gallica  var.  8  officinalis,  De  Candolle. 

Hab.— South  of  Europe.  Common  in  gardens.  For  medicinal  purposes  culti- 
vated at  Mitcham. 

Description. — The  dried  petals  of  the  unexpanded  flowers,  deprived  of  their 
white  claws  or  heels  {ungues),  constitute  the  red-rose  leaves  [jiores  roste  rubrae)  of 
the  shops.  The  flower-buds  are  brought  to  market  when  about  the  size  of  a  large 
nutmeg.  The  calyx  and  claws  being  cut  off,  the  petals  are  speedily  dried.  At 
Mitcham,  this  is  effected  in  a  stove.  Slow  desiccation  impairs  both  their  astringency 
»nd  colour.  The  petals  of  the  buds  are  much  more  astringent  than  of  the  full-blown 
:  hence  they  are  preferred  for  medicinal  use.  When  dried,  they  are  sifted  to 
remove  the  stamens,  and  insects.  2,000  flowers  yield  about  100  lbs.  of  fresh,  or 
10  lbs.  of  dried  petals.  The  dried  petals  have  a  velvety  appearance;  their  colour 
H  purplish-red ;  their  odour,  which  is  principally  developed  during  desiccation,  is 
ble;  their  taste  is  bitterish  and  astringent.  As  they  lose  their  fine  colour 
when  exposed  to  light  and  air,  and  are  apt  to  become  mouldy  or  worm-eaten,  they 
should  be  carefully  preserved  in  bottles  or  canisters. 

Composition. — The  petals  were  analyzed  by  Cartier,6  who  found  the  following 
substances:  volatile  oil,  colouring  matter,  tannin,  gallic  acid,  fat  fj/  matter,  albu- 
iuble potash  salts,  calcareous  insoluble  salts,  silica,  and  oxide  of  iron. 

'■  AsTuixriKNT   Matter  (tannic  and  gallic  acids). — The  presence  of  astringent   matter   is 

J  l*g-  I''   ii.  305.  *  Hisl   Nal  |i|,   xxi    cap   ,0i  C(t   yaJ 

.  \""lr-  "•  603.  <  System  of  Gardening. 

Journ.de  P harm   xii.  143.  «  Ibid   vii 
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shown  by  the  very  dark  colour  (tannate  and  gallate  of  iron)  produced  in  an  infusion  of  red  rosei 
by  the  ferruginous  salts,  and  by  the  slight  precipitate  [tannate  of  gelatine)  caused  on  the  addition 
of  a  solution  of  gelatine. 

2.  Colouring  Matter. — Has  not  yet  been  isolated.     A  watery  infusion  of  vd  rose  leaves 
has  a  pale  yellowish-red  colour;  the  alcoholic  tincture  is  also  pale-coloured.     On  the  addi 
sulphuric  acid,  an  intense  bright  red  colour  is  produced  (sulphate  of  the  colouring  matter).     Alka- 
lies communicate  a  greenish  tint  to  the  watery  infusion  (probably  by  neutralizing  the  free  acid 
to  which,  with  the  colouring  matter,  the  red  tint  is  owing  .1.     Sulphurous  acid  deatroys  thi 
of  the  infusion  of  roses  {sulphite  of  colouring  matter?)  ;  but  on  the  addition  of  Bulphuric  acid  the 
intense  bright  red   (sulphate  of  ditto)  is  produced   with  an   evolution  of  sulphurous  at 
Dr.  Clarke  and  others  had  supposed  that  the  red  colour  was  owing  to  iron;   but  both  Gay-Lit* 
sac  and  Cartier  found  more  iron  in  white  than   in  red  roses.     Thus   1000  grains  of  the  white 
rose  yielded  the  latter  chemist  99  grains  of  ashes  containing  12.4  of  iron;  while  the  lil. 
tity  of  the  red  rose  yielded  50  grains  of  ashes,  in  which  were  only  four  grains  of  oxide  of  nun. 

Physiological  Effects  and  Uses. — Red  rose  leaves  are  mild  astringents  and 
tonics ;  but  their  power  is  exceedingly  slight,  and  scarcely  deserves  notice.  By  the 
Arabian  physicians,  Avicenna  and  Mesue,  as  well  as  by  more  recent  writers,  Rive- 
rius,  Kruger,  and  others,  conserve  of  roses  was  esteemed  a  valuable  remedy  in 
phthisis.1  At  the  present  time,  red  rose  leaves  are  principally  used  for  their  colour 
and  flavour.  They  yield  several  officinal  preparations,  which  are  valuable  as  form-  • 
ing  elegant  vehicles  for  the  exhibition  of  other  more  active  medicines.  The  full- 
blown flowers  are  said  to  be  as  laxative  as  those  of  R.  centifolia.  "  Potcrius  relates, 
that  he  found  a  drachm  of  powdered  red  roses  occasion  three  or  four  stools,  and  this 
not  in  a  few  instances,  but  constantly,  in  an  extensive  practice  for  several  years."8 

1.  INFUSUM  MM  COMPOSITE,  L.  [U.  S.];  Infusum  Rom,  E.  j  InfummRom 

acidum,  D. ;  Infusion  of  Roses. — (Petals  of  the  Red  or  Gallic  Rose,  dried,  Jiij 
[5'J-  -£*•] ;  Diluted  Sulphuric  Acid  f3iss;  Sugar  [pure,  E.  3j.]  3vj ;  Boiling  Water 
[distilled,  L.~]  Oiss.  Pour  the  Water  upon  the  Rose  petals  previously  pulled 
asunder  ;  then  mix  in  the  Acid.  Macerate  for  two  hours  [one  hour.  D.\  and  strain 
the  liquor ;  lastly,  add  the  sugar  to  it,  L.  Infuse  the  petals  for  one  hour  in  the 
water,  in  a  covered  vessel,  strain,  and  add  the  acid.  The  product  should  measure 
about  eight  ounces,  D.  The  Edinburgh  College  infuses  the  petals  in  the  water  for 
four  hours  in  a  vessel  of  glass  or  porcelain,  not  glazed  with  lead ;  then  adds  the 
acid,  strains  through  linen  or  calico,  and  dissolves  the  sugar  in  the  strained  liquor.) — 
The  lengthened  maceration  of  six,  or  even  four  hours,  is  unnecessary.  An  hour,  as 
recommended  by  the  Dublin  College,  or  perhaps  even  half  an  hour,  is  quite  suffi- 
cient. [The  U.  S.  Pharm.  directs  of  Red  Roses  ^ss ;  Boiling  Water  Oiifls ;  Di- 
luted Sulphuric  Acid  f3iij ;  Sugar  giss.  Pour  the  Water  upon  the  Roses  in  a  glass 
vessel ;  then  add  the  acid,  and  macerate  for  half  an  hour ;  lastly,  strain  the  liquor 
and  add  the  sugar.]  Infusion  of  roses  is  a  mild,  but  very  agreeable  refrigerant  and 
astringent,  and  is  a  very  pleasant  drink  in  febrile  disorders,  hemorrhages,  diarrhea, 
and  colliquative  sweats.  It  forms  a  very  elegant  vehicle  for  other  medicines;  as  for 
saline  purgatives  (especially  sulphate  of  magnesia,  the  unpleasant  taste  of  which  it 
serves  greatly  to  cover),  for  disulphate  of  quinia  (which  is  dissolved  in  the  water  by 
the  free  sulphuric  acid,  which  also  serves  to  prevent  the  tannic  acid  of  the 
precipitating  the  quina),3  the  mineral  acids,  bitter  tinctures,  and  infusions,  alum,  &c. 
It  serves  as  a  very  useful  gargle ;  for  which  purpose  acids,  nitre,  alum,  or  tincture 
of  capsicum  are  usually  conjoined.  Of  course,  the  alkalies  and  the  earths,  as  well 
as  their  carbonates,  are  incompatible  with  it ;  they  neutralize  the  acid,  and  change 
the  colour  of  the  preparation  to  green  or  brownish  green.  Sulphate  of  iron  com- 
municates a  deep  olive  colour,  and  after  some  hours  causes  a  precipitate.  The  sul- 
phuric acid  of  the  infusion  of  roses  decomposes  and  destroys  the  activity  of  the 
acetate  of  lead,  by  forming  sulphate  of  lead.  It  is  a  common  practice,  however, 
though  of  course  among  ignorant  practitioners  only,  to  administer,  in  hemorrhages, 
a  pill  composed  of  acetate  of  lead  and  opium,  and  at  the  same  time  infusion  01 

1  Murray.  App.  Med.  iii.  168.  ■  U-wis.  Mai 

3  Mr.  Squire  says  that  sulphuric  acid  does  not  dissolve  the  tannate  of  quinia,  hut  that  nitric  acid  doe«. 
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roses  (?)1  The  dose  of  infusion  of  roses  is  f% j  to  f .5 i j -  Each  f|j  contains  rrLivss. 
of  dilute  sulphuric  acid,  which  are  nearly  equivalent  to  three-sevenths  of  a  minim 
of  strong  sulphuric  acid. 

2,  CONFECTIO  ROSjE,  L.  D.  [U.  S.];  Conserva  Rosse,  E.  ;  Conserve  of  Red  Roses. 
(Petals  of  the  Red  Rose  lb.  j  ;  Sugar,  lb.  iij.  Beat  the  rose  petals  in  a  stone  mor- 
tar; then,  the  sugar  being  added,  beat  them  again  until  they  are  thoroughly  incor- 
porated, L. — Beat  the  petals  of  the  Rosa  gallica  to  a  pulp,  gradually  adding  thrice 
their  weight  of  white  sugar,  E. — Dried  petals  of  the  Gallic  Rose  3j ;  Rose  Water 
f^ij ;  Refined  Sugar  |iij.  Macerate  the  petals  in  the  rose  water  for  two  hours,  add 
the  sugar  gradually,  and  beat  them  into  a  uniform  mass.  Or,  take  of  fresh  petals 
of  the  Gallic  Rose,  three  ounces;  Refined  Sugar  eight  ounces;  rub  the  petals  in  a 
mortar,  then  add  the  sugar  gradually,  and  beat  them  together  until  they  are  inti- 
mately mixed,  D. — The  Dublin  confection  contains  the  largest  quantity  of  rose 
leaves,  and  the  London  the  least.) — [The  U.  S.  Pharmacopoeia  directs  Red  Roses 
in  powder,  four  ounces ;  Sugar  in  powder,  thirty  ounces ;  Clarified  Honey  six 
ounces ;  Rose  Water  eight  fluidounces.  Rub  the  Roses  with  the  Rose  Water  at  a 
boiling  heat,  then  add  gradually  the  Sugar  and  Honey,  and  beat  them  together 
until  thoroughly  mixed.]  This  preparation  is  slightly  astringent.  It  was  formerly 
much  esteemed  in  phthisis.  Its  principal  use  now  is  as  a  vehicle  for  the  exhibition 
of  other  medicines.  Thus  it  is  a  common  pill-basis  for  calomel,  disulphate  of  quinia, 
&c.  Pilulge  hydranjyri  are  prepared  with  it.  Alone,  or  conjoined  with  the  con- 
fection of  dog-rose,  it  forms  the  basis  of  some  elegant  pectoral  linctuses  or  electuaries, 
containing  almond  oil,  diluted  sulphuric  acid,  or  syrup  of  poppies.  Over  the  con- 
fection of  dog-rose  it  has  the  advantage  of  having  no  tendency  to  candy.  Further- 
more, it  does  not  ferment  or  become  mouldy. — Dose,  5j  to  3ij,  or  more. 

I,  MEL  ROSJE,  L.  E.  [U.  S.];  Honey  0/ Roses.— (Dried  Red  Rose  £iv;  Boiling  Dis- 
tilled Water  ^xxiv;  Honey  lb.  v.  Macerate  the  rose  petals,  first  separated,  in  |xvj  of 
the  water,  for  two  hours ;  then  lightly  press  with  the  hand,  and  strain ;  what  re- 
mains macerate  again  for  a  little  time  in  the  rest  of  the  water,  and  pour  off  the 
liquor;  to  this  add  the  half  of  the  first  infusion,  and  set  aside  the  other  half;  then 
to  the  honey  add  the  mixed  liquors,  and  evaporate  in  a  water-bath,  so  that  the  so- 
lution which  was  set  aside  being  added,  it  may  become  of  a  proper  consistency,  L. 
—The  Edinburgh  College  directs  the  same  weight  of  the  petals  of  the  rose  and 
of  honey.  The  petals  are  to  be  infused  in  the  water  for  six  hours,  then  strained 
and  squeezed,  mixed  with  the  honey,  and  the  liquid  evaporated.)  Ed.] — [The  U. 
8.  1'liarm.  directs  of  Red  Roses  in  coarse  powder  ^ij  ;  Clarified  honey  ^xxij  ;  Boil- 
ing water  fjxij.  Macerate  the  Roses  in  f^vij  of  Boiling  Water  for  four  hours,  in 
a  glass  or  earthen  vessel ;  then  with  strong  pressure  remove  as  much  as  possible  of 
the  infusion  and  set  it  aside.  Macerate  the  residuum  in  four  fluidounces  of  boil- 
ing water  for  half  an  hour,  and  again  express.  Reserving  four  fluidounces  of  the 
first  infusion,  mix  the  remainder  with  the  infusion  last  obtained,  add  the  honey, 
and  by  means  of  a  water-bath,  evaporate  to  a  pint.  Lastly,  add  the  reserved  in- 
fusion, and  strain.] — A  mildly  astringent  and  very  agreeable  preparation,  princi- 
pally employed  in  the  diseases  of  children.  It  is  used  sometimes  alone  as  a  mild 
detergent  in  slight  aphthous  affections,  or  inflammatory  conditions  of  the  mouth 
and  throat ;  or  as  an  agreeable  vehicle  for  the  exhibition  of  other  more  powerful 
medicines.  It  is  occasionally  added  to  detergent  or  astringent  gargles. — Dose,  for 
children,  3j. 

I  SYRUPUS  ROSE  GALLHLE,  E.  D. ;  Syrup  of  Roses.— (Dried  Red  Rose  petals 
S'j ;  Boiling  Water  Oj  ;  Pure  Sugar  ^xx.  Proceed  as  for  the  syrup  of  damask  rose, 
a—Take  of  petals  of  the  Gallic  Rose,  dried,  £ij  ;  Boiling  Distilled  Water  Oj  ;  Re- 
fined Sugar,  in  powder,  as  much  as  is  sufficient.     Boil  the  petals  in  the  water  in  a 

1  [Kxperirnce  shows,  however,  that  the  alternation  of  doses  of  such  pills  and  mixture  every  few  hours 
'•an  effective  mode  of  treating  many  forms  of  hemorrhage,  especially  hemoptysis.— Ed.] 
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glass  or  porcelain  vessel,  until  their  colour  is  completely  extracted  ;  strain 
pression,  and  let  the  decoction  stand  until  the  sediment  subsides  ;  then,  bavins  de- 
canted the  supernatant  liquor,  add  to  it  twice  its  weight  of  sugar,  and  dissolve  with 
the  aid  of  steam  or  water  heat,  D.)~] — This  syrup,  though  very  Blightly  astringent 
is  principally  valuable  for  its  red  colour,  on  account  of  which  it  is  sometimes  added 
to  mixtures  and  electuaries,  (as  the  Electuarium  Catechu,  E.) 

268.   ROSA   CENTIFOLIA,  Linn.  L .  E.  D.  [U.  S]-THE  HUNDRED- 
LEAVED  OR  CABBAGE  ROSE. 

Sex.  Syst.  Icosandria,  Polygyria. 
(Petalum  recens  ;  Petala,  Z..— Petals;  Volatile  oil  of  the  petals,  E.) 

History. — Theophrastus1  speaks  of  a  Rosa  centi/olia  ('PoSov  ixatovd^vwa) 
which  grew  abundantly  about  Philippi.  Herodotus3  mentions  a  rose  growing  natu- 
rally in  Macedonia,  and  which  had  sixty  leaves,  and  more  than  ordinary  fragrance, 
This  perhaps  was  R.  centifolia.     Pliny3  also  notices  the  R.  centi/olia. 

Botany.     Gen.  Char.— See  Rosa  canina. 

Sp.  Char Prickles  nearly  straight,  scarcely  dilated  at  the  base.     Leaflets  5  to  7 

ovate,  glandular  and  flaccid  at  the  margin,  hairy  beneath.  Flower-bud  ovate,  short. 
Sepals,  during  flowering,  spreading,  not  deflexed.  Fruit  ovate,  somewhat  pulpy. 
Calyxes  and  peduncles  glandulose-hispid,  rigid,  fragrant.  (Pe  Cand.) 

De  Candolle  admits  seventeen  distinct  varieties.  In  gardens  are  found  above 
eighty  sorts.  One  of  the  best  known  of  them  is  the  Moss  Rose  (R.  Muscosa).  At 
Mitch  am,  the  sort  cultivated  for  medicinal  purposes,  under  the  name  of  the  Promt 
or  Cabbage  Rose,  appears  to  me  to  agree  with  the  var.  a  vulgaris  /oliacese  of  De 
Candolle.    Its  leaflets  are  oval  or  rounded-oval.  The  larger  prickles  slightly  falcate. 

Hab. — Asia.     Cultivated  at  Mitcham,  and  other  places,  for  medicinal  purposes. 

Description. — The  petals  of  the  hundred-leaved  rose  (flares  rosse  centi/olia  sen 
pallidas)  are  commonly  termed  in  the  shops  Provins  or  Cabbage-rose  leaves.  They 
should  be  gathered  when  the  flowers  are  full  blown,  and  before  the  petals  begin  to 
fall.  Their  odour  is  strongest  when  they  are  of  a  fine  pale  red,  and  before  they  begin 
to  fade.  When  freed  from  the  calyx  cups  and  stamens,  they  are  to  be  dried  in  the 
air.  Unlike  the  petals  of  R.  gallica,  desiccation  diminishes  their  fragrance.  Their 
odour  is  said  to  be  singularly  exalted  by  iodine.4  Their  taste  is  sweetish,  though  some- 
what acidulous  and  bitter.  To  preserve  rose  leaves,  they  are  frequently  pickled 
or  salted  (/lores  rosse  saliti)  like  elder  flowers. 

Composition. — I  am  unacquainted  with  any  analysis  of  the  petals  of  the  Rosa 
centi/olia.  The  following,  however,  may  be  regarded  as  the  ascertained  consti- 
tuents:  volatile  oil,  gallic  (and  tannic?)  acid,  colouring  matter,  a  saccharine  mat- 
ter (sweet  extractive  of  Pfaff),  woody  fibre,  mineral  salts,  and  oxide  of  iron. 

1.  Volatile  Oil  (see  page  801). 

2.  Laxative  Piunciple  (Sweet  Extractive  of  Pfaff). — The  nature  of  the  laxative  principle 
of  the  hundred-leaved  rose  has  scarcely  been  examined.  Pfaff5  declares  it  to  he  sweet  ex- 
tractive. 

Physiological  Effects  and  Uses. — The  petals  are  mildly  laxative,  and  are 
employed,  on  this  account,  in  the  form  of  syrup  (see  Syrupus  Rosse). 

On  account  of  its  delightful  fragrancy,  this  rose  is  in  common  use  for  nosegays 
and  scent-bags,  and  is  employed  for  the  distillation  of  rose  water.  Its  odorous 
emanations,  however,  are  not  always  innocuous  ;  but  on  some  persons  have  acted 
as  a  poison,6  causing  symptoms  which,  for  the  most  part,  are  those  indicating  a  dis- 
ordered condition  of  the  cerebro-spinal  system — such  as  headache,  fainting,  and 

1  Hist.  Plant,  vi.  6.  Q  Urania,  exxxviii. 

3  Hist.  Nat.  lib.  xxi.  cap.  10.  ed.  Valp.  *  Cliereau,  Journ.  de  Pharm.  x\ 

1  Mat.  Med.  I5d.  iv.  S.  877. 

s  See  Murray.  App.  Med.  iii.  160:  Orfila.  Toxicol.  Gin. 
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hysterical  symptoms ;  and  occasionally  giving  rise  to  local  irritation,  manifested  by 
sneezing  and  inflammation  of  the  eyes. 

L  8TBUPUS  ROS.E.  L-  ',  Sympus  Rosee  cent£foliae1!'E.;  Syrup  of  Roses ;  Syrup  of 
Damask  Rose. — (Rose  Petals,  dried,  ^vij  [ib.  j,  E.~\;  Sugar  [pure,  E.~\  lb.  vj 
[lb.  iij,  E.~])  Boiling  Water  Qiij;  [Rectified  Spirit  gvss,  L.]  Macerate  the  Rose 
Petals  in  the  Water  for  twelve  hours,  and  strain.  Evaporate  the  strained  liquor, 
in  a  water-bath,  to  Oij.  Then  add  the  sugar  [dissolve  with  the  aid  of  heat,  E.\ 
and  strain;  lastly,  mix  in  the  spirit,  L.) — Gently  laxative.  Used  only  for  young 
children.  Dose,  f5ij  to  f^j.  Its  red  colour  is  heightened  by  acids  ;  alkalies  change 
it  to  green  or  yellow. 

I  AQUA  ROSiE,  L.  E.  D.  [U.  S.] ;  Rose  Water.— (Petals  of  Rosa  centifolia  lb. 
x  [Rectified  Spirit  f|iij,  E.]'}  Water  Cong.  ij.  Let  a  gallon  distil. — "The  petals 
should  be  preferred  when  fresh  ;  but  it  also  answers  well  to  use  those  which  have 
been  preserved,  by  beating  them  with  twice  their  weight  of  chloride  of  sodium, "i?.) 
The  DuUin  College  directs  the  Rose  Water  to  be  prepared  by  agitating  ni.xx  of 
essential  oil  of  Roses  with  Cong,  ss  of  distilled  water,  and  filtering  through  paper. 
—[The  U.  S.  Pharm.  directs  fresh  Hundred-leaved  Roses  eight  pounds ;  Water 
two  gallons.  Mix,  and  distil  a  gallon.] — Rose  water  is  prepared  both  from  fresh 
and  pickled  rose  leaves,  but  of  course  the  former  are  preferable.  During  its  distil- 
lation, a  solid  volatile  oil  comes  over  with  it,  and  floats  on  the  water  in  the  receiver. 
To  prevent  the  water  becoming  sour,  it  should  be  preserved  in  well-corked  bottles, 
kept  in  cool  places.  Spirit  of  wine  ought  not  to  be  mixed  with  it,  for  if  a  suffi- 
cient quantity  be  added  to  preserve  the  water,  it  renders  it  unfit  for  some  medicinal 
purposes.  Rose  water  is  employed,  on  account  of  its  odour  only,  as  an  addition  to 
lotions  and  collyria. 

I  OLEUM  ROSjE,  E.;  Attar  or  Otto  of  Roses—  Obtained  in  the  East,  by  distilling 
roses  with  water.  The  attar  concretes  and  floats  on  the  distilled  water  when  cold.1 
In  Northern  India,  rose  water  and  attar  are  distilled  from  R.  damascena.*  The 
precise  species  of  rose  used  at  Ghazepoor,  in  Hindostan,  where  the  attar  is  exten- 
sively distilled,  as  well  as  at  Shiras,  in  Persia,  has  not  been  satisfactorily  ascer- 
tained. At  the  latter  place  a  rose  with  white  flowers  is  said  to  be  used.3  Is  it  R. 
moichata?  In  the  manufacture  of  rose  water  in  England,  from  R.  cent/folia,  a 
crystalline  volatile  oil  with  the  odour  of  the  attar  is  frequently  obtained  (English 
aitar  of  roses).  Polier  says  that,  to  procure  something  less  than  three  drachms  of 
attar  from  100  lbs.  of  rose  leaves,  in  India,  the  season  must  be  very  favourable, 
and  the  operation  carefully  performed.  Jackson  states  that  from  one  lac  of  roses 
nerally  calculated  that  180  grains,  or  one  tolah  of  attar,  can  be  procured. 
Heber4  says,  20,000  roses  yield  attar  equal  in  weight  to  that  of  a  rupee.  Accord- 
ing to  Donald  Monro,5  the  attar  is  procured  without  distillation,  merely  by  mace- 
rating the  petals  in  water.  Rut  Trommsdorff6  tried  the  method,  and  failed  to  pro- 
cure any  oil.  [It  is,  however,  certain  that,  in  India,  attar  is  occasionally  obtained 
by  exposing  the  rose-leaves  in  water  to  the  sun,  when  the  oil  floats  out.  Landerer 
Iso  that  he  has  been  informed  by  a  person  who  was  some  years  engaged  in 
the  manufacture,  that  attar  is  obtained  at  Damascus,  and  other  parts  of  Asia  Minor, 
by  dry  distillation  of  the  rose  at  the  temperature  of  a  salt-water  bath.7 — Ed.] 

Attar  of  roses  is  imported  from  Constantinople  and  Smyrna.  The  duty  on  it  is 
U.  id.  per  lb.     In  1838,  973  lbs.;  in  1839,  745  lbs.  paid  duty.* 

At  temperature  below  80°  F.  attar  of  roses  is  a  crystalline  solid.  It  is  usually 
almost  colourless ;  but  Polier  says,  colour  is  no  criterion  of  its  goodness,  quality, 
or  country.     Undiluted,  its  odour  is   somewhat  too  powerful  to  be  agreeable ;  but 

1  Jolier,  Asiat.  Iietearch.  i.  332;  Jackson,  Ed.  New  Phil.  Joum.  xxviii.  32G. 

Tlluitr.  203.  3  Fee,  Hist.  Nat.  Pharm.  ii.  127. 

,  '^'irniin;.  \,  293.  '  Treat,  on  Med.  and  Pharm.  Chijm.  ii.  311. 

Marlins,  I'harmacogn.  '  Pliarm.  Joum.  xi.  105. 
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when  properly  diffused  through  the  air  or  some  liquid,  it  is  most  delicious.  It  is 
combustible,  and  its  vapour  with  oxygen  forms  an  explosive  mixture.  It  fuses  at 
between  84°  P.  and  86°  F.  Its  sp.  gr.  at  90°  F.  is  0.832  ;  water  at  60°  P.  being 
I.O.1  At  57°  F.  1000  parts  of  alcohol  (sp.  gr.  0.80G)  dissolve  7  parts,  and  a"t 
72°  F.  33  parts  of  attar. 

Attar  of  roses  has  been  analyzed  by  Saussure  and  Blanchet,  but  their  results  Jo 
not  accord. 


Blanchet's  Analysis. 


Atoms. 

Carbon 23     . 

Hydrogen     ...    23     . 
Oxygen     ....      3 

Attar  of  Roses     1 


Eq.  Wt. 

.  138  . 
.  23  . 
.      24     . 

.     185     . 


Per  Cent. 

.  74.50 
.  12.43 
.    12.98 

.  100.00 


Saussure's  Analysis. 

Per  Cfnt. 

Carbon 

Hydrogen 13.134 

Oxygen 3.1)19 

Nitrogen o -71 

100.000 


Sandal-wood  oil,  oil  of  rhodium,  some  of  the  fixed  oils,  and  spermaceti,  have 
been  said  to  be  occasionally  employed  for  adulterating  attar  of  roses ;  but  as  far  as 
my  observation  extends,  the  attar  found  in  the  shops  of  London  is  very  pure. 

Attar  of  roses  consists  of  two  volatile  oils ;  one  solid,  the  other  liquid,  at  ordi- 
nary temperatures,  in  the  proportion  of  about  one  part  of  the  first  to  two  parts  of 
the  second.  To  separate  them,  the  attar  is  to  be  frozen  and  compressed  betweet 
folds  of  blotting-paper,  which  absorbs  the  liquid  and  leaves  the  solid  oil ;  or  they 
may  be  separated  by  alcohol  (of  sp.  gr.  0.8),  which  dissolves  the  liquid,  but  takes 
up  scarcely  anything  of  the  solid  oil. 

a.  Solid  Oil  of  Roses  (Rose  Camphor  ;  Stearoptene  of  Oil  of  Roses). — Occurs  in  crystalline  plates 
fusible  at  about  95°  F.  It  is  composed,  according  to  Saussure,  of  carbon  86.743,  and  /. 
14.889;  or  an  equal  number  of  atoms  of  carbon  and  hydrogen.  Blanchet  states  its  composition 
to  be,  carbon  85.86,  hydrogen  14.46.  [The  solid  portion  is  insoluble  in  alcohol,  but  may  be  puri- 
fied by  solution  in  ether.  In  constitution  it  is  isomeric  with  oil  of  turpentine,  being  represented 
by  CH  or  some  multiple  of  it. — Ed.] 

S.  Liquid  Oil  of  Roses  (Ele'optene  of  Oil  of  Roses). — This  oil  has  not  been  accurately  examined. 
From  Saussure's  analysis  of  the  ordinary  attar  and  of  its  stearoptene,  it  would  appear  to  contain 
oxygen  and  nitrogen,  in  addition  to  carbon  and  hydrogen.  By  calculation,  the  proportions  appear 
to  be,  carbon  80.56,  hydrogen  12.42,  oxygen  3.92,  nitrogen  1.3.2  The  presence  of  nitrogen  has 
not  been  confirmed  by  the  researches  of  other  chemists. 

Attar  of  roses  is  employed  for  scenting  only.  In  the  shops,  various  perfumes  are 
sold  which  owe  their  odour  to  the  attar.  Thus  oil  for  the  hair,  sold  as  huile  a 
rouge  a  la  rose,  is  merely  olive  oil  coloured  by  alkanet,  and  scented  with  the  attar. 
Milk  of  roses  also  contains  the  attar.  Several  compound  scents  owe  a  portion  of 
their  fragrance  to  this  oil ;  as  lavender  water.  The  Edinburgh  College  has  very 
properly,  as  I  conceive,  introduced  this  oil  into  the  Pharmacopoeia ;  for,  as  medi- 
cines frequently  require  to  be  perfumed,  I  cannot  conceive  why  the  most  delicious 
perfume  should  be  excluded  from  the  Materia  Medica.  It  may  be  employed  as  an 
addition  to  unguents  and  spirit  washes. 

Tribe  V.  POMACES. 

269.  CYDONIA  VULGARIS,  Per.soon,  L.  E.-THE  COMMON 

QUINCE. 

Pyrus  Cydonia,  Linn. 

Sex.  Syst.  Icosandria,  Pentagynia. 

(Semen,  L.) 

History. — Hippocrates3  employed  the  quince-apple  (xvowvia)  as  an  astringent 
in  diarrhoea.     The  Ptomans  called  this  fruit  malum  cotonevm.* 

Botany.     Gen.  Char. —  Calyx  5-cleft.     Petals  somewhat  orbicular.     Stamens 


1  Saussure,  Ann.  Chim.  et  Phys.  xiii.  337. 
s  Opera,  497,  ed.  Foes. 


2  Dumas,  Trait  i  de  Chim.  i.  491. 

4  Pliny,  Hist.  Nat.  lib.  xv.  cap.  11,  ed.  vtip. 
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erect.  Style*  5.  Pome  closed,  5-celled ;  cells  many-seeded,  cartilaginous.  Seeds 
enveloped  with  mucilaginous  pulp. — Small  trees.  Leaves  undivided,  quite  entire 
or  .striate.     Flowers  large,  solitary  or  few,  somewhat  umbellate.  (De  Cand.) 

Sp.  Char. — Leaves  ovate,  obtuse  at  the  base,  quite  entire ;  their  lower  surface, 
as  well  as  the  calyx,  tomentose.  (De  Cand.) — A  small,  much-branched,  usually 
crooked  tree.  Petals  pale  rose-colour  or  white.  Pome  varying  in  shape,  yellow, 
covered  with  a  thin  cottony  down,  very  austere,  but  having  a  peculiar  fragrance. 

De  Candolle  admits  three  varieties  : — 

tt.  Maliformit.    Apple  Quince. — Pome  almost  globose.     Cultivated. 

g   Lusitanka.     Portugal  Quince. — Leaves  broader.     Pome  larger.     Cultivated. 

y.  Oblonga.     Oblong  or  Pear  Quince.     Leaves  oval  or  oblong.     Cultivated  and  wild. 

Hab.— South  of  Europe.     Cultivated  in  gardens.     Flowers  in  May  and  June. 

Description. — Quince  seeds  (semina  cydonise)  are  ovate-acute,  flat  on  one  side, 
convex  on  the  other,  and  of  a  reddish-brown  colour.  The  most  external  coat  (epi- 
dermit  seminalis,  Bischoff)  is  composed  of  very  fine  cells,  in  which  is  lodged  a 
large  quantity  of  mucilage.  When,  therefore,  these  seeds  are  thrown  into  water, 
the  mucilage  swells  up,  distends,  and  ultimately  bursts  the  tender  cells.1 

Composition. — No  analysis  of  either  fruit  or  seeds  has  been  made.  The  fleshy 
PULP  of  the  fruit  contains  an  astringent  matter,  malic  acid,  sugar,  pectine,  or  vege- 
table jelly,  a  nitrogenous  matter,  probably  volatile  oil,  water,  and  vegetable  fibre. 
The  seeds  contain  colouring  matter,  tannic  acid,  a  large  quantity  of  a  peculiar 
gummy  matter  in  their  outer  coat,  probably  amygdalin  (as  Stockman  obtained  hyT 
drocyanic  acid  from  the  seeds  by  distillation),  emulsin,  starch,  fixed  oil,  and  woody 
fibre. 

Cidoxin  {Peculiar  Gum  of  Quince  Seed;  Bassorin ;  Mucus  ;  Quince  Mucilage). — One  part  of 
quince  seed  forms,  with  forty  parts  of  water,  a  thick  fnucilage,  which  produces,  with  the  fol- 
lowing salts,  gelatinous  coagula  or  precipitates;  acetate  and  diacetate  of  lead,  protochloride  of 
tin,  nitrate  of  mercury,  and  sesquichloride  of  iron.  Rectified  spirit  produces  at  first  scarcely 
any  effect;  after  some  time  partial  coagulation  is  effected.  Oil  of  vitriol  communicates  a  pink- 
ish tint,  and  causes  the  separation  of  a  frothy  coagulum,  which  floats  on  the  mixture.  Silicate 
of  potash,  infusion  of  nutgalls,  and  oxalate  of  ammonia,  produce  no  change  in  the  mucilage. 
Quince  mucilage,  usually  termed  bassorin,  appears  to  me  to  be  a  peculiar  substance:  hence  I 
propose  to  call  it  cydonin.  It  is  distinguished  from  arabine  (see  Gum  Arabic)  by  the  effect  on 
it  of  alcohol,  silicate  of  potash,  sulphuric  acid,  and  oxalate  of  ammonia;  from  bassorin  and 
cerasin  (see  below)  by  its  solubility  in  water,  both  hot  and  cold  ;  from  tragacanthin  (see  Gum 
Tragacanth)  by  the  effect  of  sulphate  of  iron,  oxalate  of  ammonia,  and  alcohol;  from  carragcenin 
by  the  effect  of  silicate  of  potash  and  acetate  of  lead.2 

Physiological  Effects. — The  fruit  is  not  eatable  in  its  raw  state.  Stewed  in 
pies  or  tarts,  along  with  apples,  it  is  much  esteemed.  The  expressed  juice  (suecus 
cydonise)  is  said  to  be  cooling  and  astringent.  An  excellent  marmalade  (miva 
cydonise)  and  syrup  are  prepared  from  the  quince  by  the  confectioner.  The  muci- 
laije  of  quince  seed  is  nutritive,  demulcent,  and  emollient.  The  whole  seeds,  if 
taken  in  sufficient  quantity,  and  well  masticated,  would,  perhaps,  act  like  bitter 
almonds,  as  they  are  said  to  yield  hydrocyanic  acid. 

I  SE8. — Quince  seeds  are  employed  in  medicine  only  on  account  of  the  mucilage 
which  they  yield. 

DECOCTUM  CYD0N1I,  L. ;  Mucilage  of  Quince  Seed.— (Quince  Seeds  Jij  ;  Distilled 
Water  Oj.  Boil  with  a  gentle  heat  for  ten  minutes,  and  strain.) — Never  used  in- 
ternally. Employed  externally  as  an  emollient  and  sheathing  application  to  cracked 
lips  and  nipples;  to  the  inflamed  conjunctiva;  to  the  skin  when  affected  with  ery- 
sipelas;  and  to  painful  hemorrhoidal  tumours.  Hair-dressers  use  it,  as  a  cement,  for 
Dg  the  hair  in  braids. 

1  Boe  Bischoff.  ]{an>tb.  <l.  bot.  Termin.  tab.  xlii.  fig.  Isoi). 

'  For  some  experiment*  on  mucilage  of  quince  seed,  see  Bostock,  in  Nicholson's  Journal,  vol.  xviii. 
p.  31. 
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OTHER  MEDICINAL  ROSACEiE. 

1.  The  Kosso,  Kotjsso,  or  Brayera  anthelmintica.1 

History. — Kosso  has  been  used  in  Abyssinia  as  an  anthelmintic  for  more  than  two  cei 
for  Leutholf  (Ludolfi,  Historia  JEthiopica,  lib.  i.  cap.  ix.  sect.  31,  1681)  says  that  «N.  GodinsW 
praises  another  tree  as  being  very  efficacious  against  himbriri,  which  are  produced  by  th 
raw  meat.     But  the  Abyssinians  purge  themselves  every  month  with  the  fruit  of  this  n 
thus,"  he  says,  "destroy  these  worms."     Now  there  can  be  little  doubt,  I  conceive,  but  that  thji 
passage  refers  to  the  kosso. 

Bruce,  in  his  Travels  to  discover  the  Source  of  the  Nile,  from  1768  to  1773  (vol.  v.  p.  73),  pub- 
lished  at  London  in  1790,  mentions  this  medicine,  which  he  calls  cusso,  and  proposes  to  name 
the  tree  Banksia  Abyssinica,  after  Sir  Joseph  Banks,  the  then  President  of  the  Royal  Society 
But  the  younger  Linnaeus,  in  the  Supplcmenlum  Plantarum,  published  at  Brunswick  in  1781  bad 
already  appropriated  the  name  of  Banksia  to  a  New  Holland  genus  of  proteaceous  plants,  and 
he  has  been  followed  by  all  succeeding  botanists;  so  that  it  is  obvious  that  Bruce's  pi 
botanical  name  for  the  kosso  cannot  be  adopted. 

Bruce  gave  a  very  good  popular  account  of  kosso,  accompanied  by  what  he  justly  terms  "a 
true  and  exact"'  figure  of  the  plant.     I  have  compared  his  figures  with  a  specimen  ofth 
collected   in  Abyssinia  by  Schimper,  and  contained   in   the  herbarium  of  my  friend   Mr.  N.  B. 
Ward,  and  with  the  commercial  flowers,  and  find  that  they  are  fair  representations  of  tfa 

Bruce  states  that  the  Abyssinians  evacuate  once  a  month  "  a  large  quantity  of  worms  :  these 
are  not  the  tapeworm,  or  those    that   trouble   children,  but  they  are  the  sort  of  worm  called 
ascarides."     This  statement  agrees  with  that  of  Godingus,  just  quoted;   but  it  does  no; 
with  the  observations  of  other  travellers,  who  tell  us  that  the  worms  with  which  the  Abyssi- 
nians are  troubled,  and  for  which  they  employ  the  kosso,  is  the  tape  worm.     Tin 
tins  latter  statement  has  been   proved  by  Dr.  Hodgkin  (Medical  Times,  October  26,  1844,  p.  74), 
who  gave  oil  of  turpentine  to  an  Abyssinian  in  the  service  of  Dr.  Beke,  and  thereby  expelled  a 
Taenia  solium — the  same  kind  of  tape-worm  which  prevails  in  England,  and  which  i 
stood  to  prevail  at  the  Cape  of  Good  Hope. 

In  the  Encyclopedic  Methodique  (Botanique,  Supplem.  torn.  ii.  p.  423,  1811),  Lamarck  I 
s  ribed  the  Cusso  d  Abyssinie,  which  he  named  after  Dr.  C.  G.  Hagen,a  professor  at  Koni 
the  Hagenia  Abyssinica.     He  says  the  tree  was  discovered   by  Brown — but  I  presume  th 
is  a  typographical  error,  and  that  for  "  Brown''  should  be  read  '•  Bruce ;"  for  the  figim 
given  by  Lamarck  (pi.  311)  are  obviously  copied  from  those  of  Bruce,  though  he  does  not  refe 
to  this  distinguished  traveller  as  his  authority. 

It  is  remarkable  that  Lamarck's  proposed   generic  name  (Hagenia)  has  been  applied  by  tlie 
late  Professor  Eschweiler  (Systema  Lichenum,  1824)  to  a  proposed  genus  of  lichens  usually  in- 
cluded in  that  of  Parmelia;  and  by  Monch  (Melhodus,  1794)  to  a  caryophyllaceot 
regarded  as  a  species  of  Gypsophila.    Willdenow  (Species  Plantarum)  and  Sprengel  (Sijst.  Veget. 
ii.  220,  1825)  have  each  adopted  Lamarck's  name  (Hagenia  Myssinica)  for  kosso. 

Dr.  Brayer,  a  French  physician,  who  resided  for  a  considerable  time  at  Constantinople,  anil 
who  had  witnessed  the  valuable  anthelmintic  properties  of  kosso,  and  had  himself  successfully 
employed  this  remedy,  sent,  on  his  return  to  Paris,  in  1823,  some  fragments  of  the  male  flowers 
to  the  late  celebrated  Prussian  Botanist,  Kunth,  who  ascertained   that  the  plant  which 
them  formed  a  new  genus,  near  to,  but  distinct  from,  thatof  Agrimonia.3    To  this  genus  Kunth 
gave  the  name  of  Brayera,  after  the   physician  who  sent  him  the  (lowers,  and  the  species  be 
celled  B.  anthelmintica.     This  generic  name  has  been  adopted  in  the  systematic  works  botb  "I 
De  Candolle  (Prodromus,  vol.  ii.  p.  588)  and  Endlicher  (Genera  Plantarum,  6395).    Kui 
not  appear  to  have  been  aware  either  of  Bruce's  notice  of  kosso,  or  that  Lamarck  had  pn 
given  to  this  genus  the  name  of  Hagenia  ;  otherwise,  doubtless,  he  would  have  referred  to  them, 
and  have  adopted  this  designation.     Dr.  Brayer  published  a  little  pamphlet  (Nolicesur  v 
vcllePlante  de  la  Famille  des  Rosacees,  Paris,  1823,  8  pages)  on  this  medicine,  but  which  I  have 
not  been  able  to  get  a  sight  of;  the  reply  to  my  inquiries  for  it  at  Paris  being  that  it  wa 
print.     According  to  the  information  furnished  by  Dr.  Brayer,  it  appears  that  kosso  is  carried  by 
the  caravans  to  Egypt,  and  from  thence  finds  its  way  to  Constantinople.4 

i  [From  a  paper  by  Dr.  Pereira,  published  in  the  Pharmaceutical  Journal,  July  1850,  vol.  x.  p.  15.— Ed.] 
'-'  ••  De  Abyssinorum  rebus,  lib.i.  cap.  2,  Svo.  Lyon,  1615." 

3  In  the  first  volume,  p.  470,  of  the  Memoires  de  V  Academie  Royale  de  Medicine,  it  is  erroneously  stated 
thai  kosso  is  the  Agrimonia  orientalis  of  Tournefort,  who  saw  it  in  Abyssinia.  Now,  in  the  first  place, 
Tournefort  never  was  in  Abyssinia  ;  and  secondly,  the  A.  orientalis  (A.  repens,  Linn.)  is  a  creeping  herb, 
whereas  the  kosso  is  a  large  tree  ! 

4  In  the  Journ.  de  Pharmacie,  t.  ix.  p.  160,  1823,  is  an  Extrait  du  Bulletin  de  la  Sociitt  Philomathiqitt, 
1822,  containing  a  notice  of  Dr.  Bayer's  observations  respecting  kosso,  and  of  Kunth's  determination  of  the 
plant. 


Kosso: — Native  Names;  Botany.  805 

The  identity  of  the  genera  Hagenia  and  Brayera  was  first  recognized  by  Fresenius  (Museum 
Senkenbergianum,  vol.  ii.  p.  1G2,  1837). 

In  1839,  Buchner  (Reperlorium,  2te  Reihe,  Bd.  xviii.  S.  3G7)  gave  a  notice  of  three  Abyssinian 
remedies  which  he  had  received  from  Engelmann.  One  of  these  was  the  kosso  (called  kosd), 
which  was  stated  to  be  the  flowers  of  the  Bracera  [Brayera]  anthelmintica.  In  1840,  Wittstein 
(Buchner's  Reperlorium,  2te  Reihe,  Bd.  xxi.  p.  24)  published  an  analysis  of  kosso,  which  he  calls 
Bracera  anthelmintica, 

Rieeke's  Die  neuern  Jlrzneimitlel,  published  in  1840,  contains  a  notice  of  the  Brayera  anthel- 
mintic by  Dr.  Plieninger,  who  obtained  his  information  respecting  it  from  some  missionaries, 
returned  from  Abyssinia;  and  the  same  notice  includes  some  botanical  and  pharmacological 
account  of  this  medicine  by  Dr.  Kurr. 

In  184 1,  Dr.  Aubert,  who  had  spent  some  time  in  Abyssinia,  read  a  Memoire  sur  les  Substances 
jtnthtbnintiques  usitces  en  Jlbyssinie,  before  the  Academie  Royale  de  Medecine,  Paris,  and  which 
was  published  in  the  Memoirs  of  the  Academy  for  that  year.  His  account  of  the  anthelmintic 
virtues  of  the  kosso  confirms  the  statements  of  preceding  writers.  A  very  interesting  Report  on 
bis  memoir  was  drawn  up  by  Merat,  and  published  in  the  Bulletin  del 'J 'cade'mie  Royale  de  Me'de- 
cwe,  torn,  vi.  p.  492,  1840-41. 

M.  Rochet  d'Hericourt,  in  his  Second  Voyage  sur  les  Deux  Rives  de  la  Mer  Rouge  dans  le  Pays 
desMelset  le  Royaume  de  Choa,  published  at  Paris  in  1840,  gives  a  very  brief  notice  of  the 
kosso,  with  a  lithograph  of  the  flowers  and  leaves.  This  traveller  is  the  present  holder  of  the 
entire  European  stock  (about  1400  lbs.)  of  kosso, 

Drs.  R.  Quartin-Dillon  and  A.  Petit,  the  naturalists  of  the  French  Expedition  to  Abyssinia  in 

the  years  1838-43.  collected  the  kosso;  of  which  a  botanical  description  has  been  published  by 

A.  Richard,  in  the  Tentamen  Flora  Myssini<a>,  which  forms  the  fourth  volume  of  the  Voyage  en 

Myssinie,  edited  by  M.   Th.  Lefebvre.      The   forty-eighth   plate  of  the  "Botanique"  of  this 

»e"  contains  an  excellent  figure  of  the  plant,  with  dissections  of  the  flower. 

Native  Names. — My  friend  Dr.  Beke,  the  well-known  Abyssinian  traveller,  has  given  the 
following  note  respecting  the  native  names  for  this  remedy:  "The  tree,  of  the  flowers  of 
which  you  have  a  sample,  is  called  in  the  Amharic  language  kosso,1  and  in  that  of  Tigre.  hhdbbe.2 
In  the  Gafat  language  it  is  styled  kossish,  and  in  the  Gonga,  kosbo  ;3  in  the  Agau  of  Waag,  sika; 
in  that  of  Agau-mider,  shinei;  and  in  Falasha,  sa/iikana  ;  whilst  in  Galla,  its  name  is  beti.  In 
the  countries  farther  to  the  south,  it  has  other  names,4  which,  however,  I  have  not  collected  in 
my  vocabularies  of  the  languages  of  those  countries.  But  it  is  best  known  in  Abyssinia  and 
by  its  Amharic  designation,  kosso."  Dr.  Beke  farther  observes  that  "  the  tape-worm,  for 
which  the  kosso  flowers  are  a  remedy,  is  known  in  the  languages  of  Amhara  and  Tigre  by 
the  same  names  respectively  as  the  medicine  itself,  viz.  kosso  and  hhdbbe.  So.  too,  in  the  Gafat 
and  Ginga,  in  which  respectively  both  are  called  kossish  and  kusbo.  In  the  Waag-Agau,  like- 
le  sika  is  the  same  for  both;  but  in  the  dialect  of  Agau-mider,  the  worm  is  called 
(wo, and,  in  the  Falasha,  saka ;  whilst  in  the  Galla,  it  is  minui." 

Botany. — The  first  accurate  botanical  description  of  the  flowers  of  kosso  was  given  by  Kunth, 
"(.inn  has  been  adopted  in  De  Candol  le's  Prodromus.  Kunth.  however,  was  acquainted 
"  male  flowers  only.  The  most  recent  systematic  notice  of  the  genus  Brayera  is  that  of 
Endlicher,  which  I  shall  adopt. 

Brayera,  Kunth. 

BitAYErtA,  Kunth,  in  Prayer  Notice,  in  Svo.  1S24,  Paris;  Diet.  Class.  Hist.  Nat.  vol.  ii.  p.  501, 
cum  icone.  DC.  Prodr.  ii.  588.  Mcisner,  Gen.  103  (73).  Fresenius  in  Mas.  Senkcrb.  ii.  162  ; 
Endlicher,  Gen.  Plant,  p.  124S,  6395;  Hagenia,  Lamarck.  Encycl  Mith.  Bot.  Suppl.  t.  ii.  p.  423; 
Willdenow,  Sp.  PI.  ii.  331.     Cusso,  Bankesia,  Bruce's  Travels,  vol.  v.  p.  73. 

Calyx,  with  the  tube  bitiacteolate  at  the  base,  turbinate ;  throat  constricted  internally  by  a 
membranous  ring;  limb  10-partite  ;  the  segments  in  two  series,  the  five  outer  ones  much  larger, 
oblong-lanceolate,  obtuse,  reticulate-veined,  stellately  patent,  the  five  inner  ones  alternate, 
•mailer,  spathulate.  Petals  5,  inserted  in  the  throat  of  the  calyx,  small,  linear.  Stamens  from 
15  to  20,  inserted  along  with  the  petals.  Filaments  free,  unequal  in  length.  Anthers  bilocular, 
gitudinally.  Carpella  2,  placed  at  the  lwttom  of  the  calyx,  free,  unilocular,  con- 
taining one  or  two  pendulous  ovules.  Styles  terminal,  exserted  from  the  throat  of  the  calyx, 
thickerjed  upwards.     Stigmas  subpeltate-dilated,  erenato  oblong. 

Nat.  Oitn. — Rosace  i:,  Jussieu.  De  Candolle  places  it  in  Tribe  v.  Dryadea.  Endlicher,  in 
order,  Spiraacece. 

1  This  word  is  variously  spelt  by  different  writers,  cusso,  cosso,  cousso,  eoso,  koso,  kosso,  and  kousso. 
Dr.  Aubert  says  it  should  be  pronounced  (in  French)  tox 

dine  to  Dr.  Plieninger,  who  obtained  bis  information  from  the  Abyssinian  missionaries,  the  Tigre 
Mtneii  hepah,     Wittstein  writes  it  habi. 

W  ritti  ii  cobso  Ijv e  peril >M. 

i;ives  cotz  or  cabotz,  as  vernacular  names  ;  according  to  Dr.  Aubert  (Bullet,  de  I' Acad. 
Royalt)  these  names  are  erroneous." 
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Bratera  anthelmlvtica,  Kunth,  1.  c;  DC.  I.e.;  A.  Richard,  Tentamen  Florae  Abyssinic* 
Uagema,  Myssinica,  Lamarck,  I.  c;   Cusso,  Bankesia  Myssinica,  Bruce,  I.  c. 


Fis.  3G0. 


Brayera  anthelmintic  a,  Knnth. 

a.  Flowering  branch.  |  c.  Flower  seen  laterally. 

B.  Bunch  of  female  flowers.  d.  Female  flower, 

a,  6,  e,  d,  e,  the  five  outer  segments  of  the  calyx. 

The  only  species. 

An  Abyssinian  tree,  twenty  feet  high.  Branches  round,  rusty,  tomentose  villose,  marked  by 
the  annular  cicatrices  of  the  fallen  leaves.  Leaves  crowded,  alternate,  interruptedly  imparipin- 
nate  and  sheathing  at  the  base.  Leaflets  oblong,  or  elliptical  lanceolate,  acute,  serrate,  villose 
at  the  margin  and  en  the  nerves  of  the  under  surface.  Stipules  adnate  to  the  petiole,  which  is 
dilated  at  the  base  and  amplexicaul.  Flowers  dioecious,  small,  greenish,  and  becoming  purple; 
repeatedly  dichotomous ;   the  pedicels  with  an  ovate  bract  at  the  base. 

The  so-called  male  flowers  maybe  regarded  as  hermaphrodite  flowers,  inasmuch  as  the 
carpels  are  well  developed.  The  female  flowers  are  somewhat  different  in  their  structure. 
The  outer  segments  of  the  calyx  are  much  more  developed  than  in  the  female  flowers,  and  are 
four  or  five  times  larger  than  those  of  the  inner  row,  and  are  placed  somewhat  below  them; 
the  petals  are  entirely  wanting  ;  the  stamina  are  rudimentary  and  sterile. 

The  ripe  fruits  are  unknown. 

The  tree  grows  in  Tigre,  Agame,  and  Shoa ;  it  is  cultivated  everywhere. 

Dr.  Beke  writes  that  the  tree  is  "  found  throughout  the  entire  table-land  of  North-eastern 
Abyssinia,  but  appears  to  require  an  elevation  of  upwards  of  six  thousand  (perhaps  of  seven 
thousand)  feet  for  its  growth.  Where  I  found  it  most  luxuriant  was  in  the  vicinity  of  the 
source  of  the  River  Abai  (Bruce's  Nile),  at  an  elevation  of  close  upon  nine  thousand  feet.  Tigre, 
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ibe  northern  portion  of  Abyssinia,  being,  on  the  whole,  of  lower  elevation  than  the  rest  of  that 
umntry,  the  tree  is  only  found  there  in  a  few  places." 

Bruce  describes  the  flowers  as  being  of  a  greenish  colour,  tinged  with  purple ;  and,  when 
fully  blown,  of  a  deep  red  or  purple.     The  petals,  he  says,  are  white. 

Preparation. — Mr.  Johnston  states  that  the  kosso  is  gathered  for  medicinal  purposes  before 
ibe  seeds  are  quite  ripe,  whilst  still  a  number  of  florets  remain  unchanged.  The  bunches  are 
suspended  in  the  sun  to  dry,  and  if  not  required  for  immediate  use,  are  deposited  in  a  jar. 

Pharmacography. — I  have  seen  only  one  package  of  kosso  (flores  brayerce  anthelmintica)  ; 
this  was  kindly  opened  in  my  presence  by  M.  Simond,of  the  firm  of  Caylits,  Simond,  and  Co, 
ibe  agents  of  M.  Rochet  d'Hericourt.  It  was  a  deal-box,  containing  about  30  lbs.  of  the  dried 
flowers,  wrapped  up  in  a  large  shin  of  red  leather.  On  removing  the  lid  of  the  box  and  unty- 
ing the  leather  package,  the  fragment  or  balsamic  odour  of  the  dried  flowers  was  very  power- 
ful. It  appeared  to  me  to  be  somewhat  similar  to  the  combined  odour  of  tea,  hops,  and  senna- 
leaves.  The  flowers  had  apparently  undergone  no  preparation  beyond  that  of  desiccation. 
The  bunches  of  flowers  were  perfect  and  unbroken,  though  of  course  compressed.  The 
general  colour  of  the  dried  mass  was  greenish-yellow ;  but  when  the  flowers  were  more  closely 
examined,  the  edges  of  the  petals  were  seen  to  have  a  reddish  or  purplish  colour. 

The  taste  of  the  dried  flowers  is  at  first  not  very  marked,  but  after  a  few  minutes  a  feeble 
senna-like,  acrid,  unpleasant  taste  becomes  perceptible.  By  soaking  the  dried  flowers  in  water 
they  may  be  unfolded  sufficiently  to  determine  their  botanical  characters,  which  have  been 
already  described.  When  submitted  to  microscopic  examination  the  hairs  are  perceived  to  be 
simple  lymphatic  hairs,  tapering  at  the  distal  extremity. 

In  Abyssinia,  two  sorts  of  kosso  are  distinguished,  viz.,  1st,  the  red  kosso  produced  by  the 
female  flowers ;  2dly,  the  male  flowers,  known  as  kosso-esels.  In  commerce,  the  two  sorts  are 
always  mixed  together. 

Adulteration. — Considering  the  enormous  price  (about  £1  15s.  per  ounce)  at  which  kosso 
has  hitherto  been  sold  in  Paris,  and  the  very  limited  quantity  originally  supplied  by  M.  Rochet 
d'Hericourt,  it  cannot  be  surprising  that  the  article  should  be  extensively  adulterated.  Indeed, 
I  have  been  assured  on  credible  authority,  that  the  powder  now  selling  as  "  kousso"  is,  in  fact, 
the  powder  of  pomegranate  bark  ;  and  that  legal  proceedings  have  been  commenced  in  Paris 
to  put  a  stop  to  the  fraud,  which  is  well  calculated  to  injure  the  reputation  of  the  genuine  Abys- 
sinian remedy. 

I  have  no  doubt  that  the  microscope  would  readily  detect  the  substitution  ;  but  the  surest  way 
of  obtaining  the  genuine  article  is  to  purchase  the  dried  flowers  in  the  entire  state,  not  in  the 
form  of  powder. 

I'hkmistrt. — The  flowers  of  the  Brayera  (i.  e.  kosso)  have  been  analyzed  by  Wittstein  (ante 
cit.)  and  by  Martin  (Journ.  de  Chimie  Med.  t.  vi.  2nde  ser.  p.  579,  1840).  The  following  are 
the  results  obtained  : — 


Wittstein,s  Analysis. 
Fatty  oil   .   .  ) 

Chlorophylle  $ 

Wax    .    .    . 

Bitter  acrid  resin 

Tasteless  resin 

Sugar  

Gum 

Tannin  striking  a  green  colour  with  iron 
Tannin  striking  a  blue  colour  with  iron  . 

Vegetable  fibre 

Ashes  


[Loss  , 


1.44 

2.02 
6.25 

0.77 

1.08 

7.22 

8.94 

15.46 

40.97 

15.71 

99.86 
00.14] 


Martin's  Analysis.       ^ 
Starch. 

Saccharine  matter. 
Vegetable  extractive  matter. 
Green  very  odorous  resin. 
Crystalline  substance  called  kwoseine. 


The  ashes  consist  of  potash,  magnesia,  lime,  oxide  of  iron,  sulphuric  and   phosphoric  acids, 
chlorine,  and  silica. 

regard  to  the  two  kinds  of  tannin,  Wittstein  observes  that,  as  far  as  he  knows,  this  is 
•lie  tir<t  instance  recorded  of  a  plant  containing  simultaneously  two  kinds  of  tannin,  striking, 
the  one  a  blue,  the  other  a  green  colour  with  the  salts  of  iron. 

Although  it  is  not  improbable   that  the  anthelmintic  property  of  kosso  may  in  part  depend  on 

tonnin  (since  the  pomegranate  bark,  which  contains  this  principle  in  abundance,  is,  like  kosso, 

"Iso  an  anthelmintic),  yet  what  may  be   termed  the   peculiar  property  of  the   kosso  probably 

chiefly  in  the  bitter  acrid  resin.     This  is  soluble  in  alcohol  and  in  ether,  and  appears 

to  be  a  neutral  body,  manifesting  neither  distinct  alkaline  nor  acid  properties. 

The  crystalline  principle  to  which  Martin  has  given  the  barbarous  name  of  kwoseine  (from 

kinso,  the  supposed  name  for  kosso),  is  described  as  consisting  of  white  silky  crystals,  having  a 

Ityptic  taste,  and  as  being  soluble   in  alcohol  and  sulphuric  ether.     They  are  said  to  redden 

aper,  and  to  dissolve,  without  undergoing  decomposition,  in  sulphuric,  nitric,  and  muri- 
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By  boiling  the  dried  plant   in  water  a  fragrant  odour  is  evolved.     No  doubt  this  as  well  a> 
the  odour  of  the  dried  plant  itself  depends  on  the  presence  of  a  volatile  oil,  of  which,  h 
no  mention  is  made  in  Wittstein's  analysis,  the  oil  being  present   in  too  small  a  quantity  in  ad- 
mit of  its  collection  when  small  quantities  of  the  flowers  are  operated  on. 

It   is   not   improbable  that   the  anthelmintic   properties   may  in  part  depend  on  this  nil,  for 
Schimper  states  that,  in  Abyssinia,  the  plant  is  consider*  d   to  have  lost  its  anthelmintic  powen 
in  the  third  year  after  its  collection.     In  Kurope,  however,  it  retains   its   powei 
period  (on  account  of  the  cooler  climate'?)  ;   for  the  flowers  which  have   been  used  :<«r  all  the 
recent  experiments  hav"e  been  collected  more  than  four  years,  and  we  are  told,  in  the 
of  a  Parisian  pliarmacien,  that  they  may  be  kept  for  an  indefinite  period. 

An  infusion  of  a  decoction  of  kosso  strikes  a  dark-green  olive  tint  with  a  solution  of  i 
quichloride  of  iron. 

Medicinal  Properties. — Neither  botanical  characters,  sensible  qualities,  nor  chemic 
position,  would   have   induced  us  to  suspect  that  kosso  possesses  the  valuable  anthelmintic  pro- 
perties which  experience  has  shown  that  it  does. 

The  general  and  prevailing  quality  of  the  Rosacea?  is  astringency,  dependent  on  the  pj 
of  tannic  and  gallic  acids.  This  is  observed  in  the  flowers  {e.  g.  rose  petals),  as  wi 
other  parts  of  the  plants.  In  this  quality  kosso  agrees  with  its  congeners.  Hut  it  can 
be  on  this  that  its  vermifuge  property  solely  depends;  otherwise  rose  petal 
equally  powerfnl  astringent,  would  be  as  effective  in  expelling  worms  as  these  Abj 
flowers.  But  in  Rosacea?,  as  in  many  other  families  of  the  vegetable  kingdom,  anomali 
— and  to  this  head  we  must  for  the  present  be  content  to  refer  kosso. 

Our  confidence  in  the  anthelmintic  properties  of  kosso,  rests,  then,  on  experience  only;  and 
the   evidence  on  this  point   is  very  strong.     All  modern  travellers  in  Abyssinia 
the   great  success  of  the  remedy  on  the  natives  of  that  country;  and   the  experience  of  phy- 
sicians in  France,  England,  Germany,  and  Switzerland,  confirms  the  favourable  report 
by  those  who  have  seen  the  kosso  used  in  its  native  country. 

In  Paris,  it  has  been  employed  with  great  success  by  Chomel  and  Sandras  {Jinn.  <le  TMrap. 
pour  1847),  as  well  as  by  numerous  other  distinguished  physicians,    [n  London,  our  experience 
of  it  is  much  more  limited;  but  the  successful  results  of  its  use  in  King's  College  Hospital, in 
the  hands  of  Drs.   Budd  and  Todd   {Lancet,  March    16,  April  2U,   and   May  25,  1850 
of  Dr.  Gull  {Lancet,  May  25),  in   Guy's  Hospital,  confirm  the  favourable  reports  of  its  i 
which  had  reached  this  country  from  abroad. 

The  physiological  effects  of  kosso  are  not  in  general  very  great.  Sometimes  it  excites  a  slight 
sensation  of  heat,  nausea,  or  even  vomiting,  creates  thirst,  and  frequently,  perhaps  usually,  a 

gentle  action  on  the  bowels.     But  the  latter  is  commonly  so  slight  that,  in  a  considerable  n ■ 

ber  of  cases,  it  is   necessary  to  follow  its  administration   by  a  mild  purgative.     It  is  i 
therefore,  that  the  efficacy  of  kosso  as  an  anthelmintic   does  not  depend  on  its  purgative  or 
evacuant  influence,  but  on  its  poisonous  or  toxic  action  on  the  worm  ;  in  fact,  it  is  a  tru 
cicle.     In  one  case,  that  of  a  woman  in  France,  it  brought  away  ten  worms,  of  which  one  only 
manifested  evidences  of  vitality,  and  that  for  a  few  minutes  only. 

Kosso  appears  to  be  an  effective  anthelmintic  in  both  kinds  of  tape-worm,  viz.  the  Tania 
solium,  and  Bothriocephalus  latus  In  most  of  the  reported  successful  cases,  the  Tama  solium 
was  the  parasite  expelled;  but  in  one  of  Chomel's  cases,  the  worm  which  was  evacuated  was 
the  Bothriocephalus  latus,  and  I  am  informed  that  kosso  has  proved  most  effectual  in  Switzer- 
land, where,  as  is  well  known,  the  Bothriocephalus  is  the  prevailing  tape-worm. 

The  dealers  in  kosso  assert  that  one  dose  will,  in  every  case,  effect  the  radical  cure  of  tape- 
worm. But  this  must  be  obviously  an  error.  Even  supposing  that  it  invariably  destroys  all 
the  worms  in  the  alimentary  canal  at  the  time  of  its  exhibition,  it  can  in  no  way  prevent  their 
recurrence,  provided  the  patient  retains  his  predisposition  (which  there  is  no  reason  to  - 
is  affected  by  the  kosso),  and  is  subjected  to  the  same  influence.  It  certainly  does  not  radically 
cure  the  Abyssinians,  since,  as  several  writers  tell  us,  they  resort  to  this  remedy  monthly. 
Schimper,  the  Governor  of  Adoa,  says  it  does  not  completely  expel  the  taenia,  or  at  least  rarely 
does  so.  But,  he  adds,  that  possibly  in  Europeans,  in  whom  the  verminous  dispositf 
so  pronounced  as  in  the  Abyssinians.  it  may  perhaps  act  in  a  more  complete  manner.  In  the 
Abyssinians  this  verminous  disposition  is  innate,  and  is  dependent,  ho  adds,  on  the  regimen 
which  they  adopt. 

Hitherto,  the  great  drawback  to  the  use  of  kosso  has  been  the  difficulty  of  procuring  the 
remedy,  and  its  enormous  cost.  At  the  time  when  it  could  be  purchased  in  Paris,  its  price 
was  £l  15s.  per.  oz.,  or  17s.  6d.  per  dose.  xYI.  Rochet  d'Hericourt,  the  sole  holder  of  the  medi- 
cine at  the  present  time,  refuses  to  sell  any  quantity  less  than  his  entire  stock,  at  tlieral 
guinea  per  ounce  !  His  nephew  tells  me  that  his  uncle  possesses  1400  lbs.  of  it,  which,  at  one 
guinea  per  ounce,  will  cost  22,400  guineas ! ! !  The  impossibility  of  effecting  a  sale  on  such 
terms  will,  I  doubt  not,  ultimately  compel  the  holder  to  reduce  his  demands  to 
preaching  to  reason.  It  does  not  appear  that  the  remedy  is  very  costly  in  Ab  lumper, 

writing  from  Adoa,  in  Abyssinia,  says  that  it  is  found  in  commerce  at  a  very  low  price.  At 
Yangaroo  (commonly  called  Zingaro),  the  sovereign  has  the  exclusive  use  of  it,  bis  subject* 
being  prohibited  from  employing  it;  but  in  other  pails  free  trade  in  kosso  is  permitted,    ton- 
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ihe  frequency  and  rapidity  of  our  communications  with  Egypt  (to  which  place,  accord - 
log  in  Dr.  Brayer, kosso  is  conveyed  by  caravans),  no  difficulty,  I  apprehend,  will  be  experienced 
in  obtaining  an  abundant  supply  of  it.     Its  present  price  is  a  virtual  prohibition  of  its  use. 

The  flavour,  though  not  very  strong,  is  by  no  means  agreeable  ;  and  is  sufficiently  powerful 
in  some  patients  to  create  disgust  and  excite  vomiting.  In  one  case,  under  M.  Chomel  {Ann. 
tie  Thniip.  pour  1817),  the  whole  of  the  remedy  was  rejected  by  vomiting. 

No  ill  effects  have  resulted  from  its  use  in  this  country;  nor  have  I  met  with  any  statement 
of  its  injurious  action,  except  in  Mr.  Johnston's  Travels  in  Southern  Abyssinia  (vol.  ii.  p.  272, 
1814),  where  it  is  stated  that  its  "operation  is  speedy  and  effectual ;  and  to  judge  by  the  pros- 
tration of  strength  it  occasioned  in  my  servants  when  they  employed  this  medicine,  it  must  be 
dreadfully  severe.  I  can  answer  for  this,  that  it  occasions  frequent  miscarriages,  often  fatal  to 
ihe  mother;  and  even  men  have  been  known,  after  a  large  dose,  to  have  died  the  same  day 
from  its  consequences.  I  am,  therefore,  surprised  at  the  noise  this  remedy  has  occasioned  the 
last  few  years  in  Europe,  as  if  it  promised  to  be  a  valuable  addition  to  our  Materia  Medica. 
This.  I  conceive,  can  never  be,  for  no  civili/.ed  stomach  could  bear  the  bulk  of  the  drug  neces- 
sary to  produce  its  effects.  Even  in  Abyssinia  it  is  but  barely  tolerated,  and  let  another  remedy 
equally  efficacious  for  dislodging  tape-worm  be  introduced  into  that  country,  and  the  use  of 
ill  be  soon  abandoned.  In  /act,  several  other  vegetable  productions  are  now  employed 
!  the  punishment  of  a  dose  of  this  violent  cathartic." 

Administration. — Both  Bruce  (op.  ante  cit.)  and  Schimper  (Bourchardat,  Annnaire  de  The- 
rapeut.pour  1S19,  p.  :'J>1)  tell  us  that  the  Abyssinians  take  a  handful  of  the  dried  flowers  as  a 
In  Paris,  the  dose  has  varied  from  four  to  six  drachms.  In  general,  however,  half  an 
ounce  (troy  weight)  is  considered  a  dose  for  an  adult. 

For  different  ages  the  doses  are  thus  adjusted  : — 

Adults 1  dose  =  240  grs.  (half  an  ounce.) 

Children  of  from  7  to  1'2  years $  of  a  dose  =  160  grs. 

3  to  7        " i  of  a  dose  =  J20  grs. 

"      not  exceeding  3        " a  of  a  dose  =    80  grs. 

The  kosso  should  be  taken  in  the  morning,  fasting.     The  only  preparation  necessary  is,  that 

of  the  previous  evening  should   be  slight.     The  evacuation  of  the  bowels  by  a 

urgative  or  a  lavement  is  also  desirable. 

The  mode  of  administering  the   remedy  is  as  follows:     The    powdered    flowers  are  to  be 

mixed  with   lukewarm  water   (for   an  adult  about  ten  ounces),  and   allowed     to  infuse   for  a 

quarter  of  an  hour.   A  little  lemon-juice  is  then  to  be  swallowed,  and,  the  infusion  being  stirred 

up,  the  whole  is  taken,  liquid  and  powder,  at  two  or  three  draughts,  at  short  intervals,  being 

washed  down   by  cold  water  and   lemon-juice.     To  promote  the  operation,  tea  (without  sugar 

or  milk)  may  be  taken.     In    three  or    four   hours,  if  the  remedy  has  not   operated,  a  dose  of 

I  or  a  saline  purgative  should  be  administered. 


2.  Cbebrt-Tree  Gum. — From  the  stems  of  the  Cherry  (Cerasus  avium),  Plum  (Prunus  do- 
mestira),  ami  some  other  rosaceous  trees,  there  exudes  a  mucilaginous  liquor,  which  concretes 
into  tears,  forming  the  gummi  nostras,  cherry-tree  gum  (gummi  cerasi) ,  plum-tree  gum  (gummi 
pruni).     h   rnay  be  employed  in    medicine  as  a  substitute  for   tragacanth    gum.     It  consists  of 

niny  principles:    one  called   arabine  (see  gum  Arabic),  soluble  in  cold  water;  the  other 
rroi  or  cerasin,  insoluble  in  cold,  but  soluble  in  hot  water. 

3.  Alchemilla    ahvensis,  Field   Ladies'  Mantle,   or 

Parsley  Pint,  is  a  small,  indigenous,  herbaceous  plant,  j,j<r   ^Gl 

with  green   flowers.     It    belongs    to    Tetrandria  Mono- 
in   the   sexual   system.      It  is   astringent   (owing 
to  tannic  acid),  and,  perhaps,  slightly  mucilaginous.      It 
iten  raw  or  pickled,  and  thought  service- 
able in   cases   of   -ravel    or   stone;    hence    it    was  called 
Hone.     Prom1  regards  it  as  a  diuretic,  and  aa  pro- 
Si  in  particular  states  of  the  system,  a  large  secre- 
"   lithic   acid.     A  strong  infusion  of  it,  taken   fre- 
ly,  sometimes   uivos  great    relief,  he  says,-in  the 
ievere  cases  of  Hie  phosphatic  or  earthy  deposit, 
'  the  source  of  irritation  is  chiefly  confined  to  the 
urinary  organs,  and  where  the  constitution  is  sound,  and 
gth  not  remarkably  reduced. 
».  Bbdebuar. — On   various  species  of  Rosa,  perhaps 
lently  on    R.   rubiginosa,  the     Sweetbfier    or 
found  a  remarkable  gall,  called   the  Sweet- 
Sponge  (Betjeguur  seu   Fungus  Rosarum).      Pliny  guar  or  Su-eetbrier  Sponge. 


1  Inq.  into  the  Nat.  and  Treat,  of  Diabetes,  Sec.  2d  ed.  pp.  149  and  1S5. 
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terms  it,  in  one  place,1  a  Utile  ball  (pt7wfa),in  another,2  a  tpongUt  (spongioid).  It  is  produce.]  by  the 
punctureof  several  insect  species,  viz.  Cynips  Rosa  and  Brandttii  (both  of  which  are  elaboi 
scribed  by  Ratzeburg3)  and  a  species  of  Mesolcptus.    Other  species  (as  those  of  DiploUpu  and  7W 
malus)  are  also  found,  in  these  galls;  but  they  are  probably  parasites,  and  not  the  true  inhabitant! 
The  Bedeguar  is  usually  rounded,  but  of  variable  size,  sometimes  being  an  inch,  or  an  inch  and  & 
half  or  more  in  diameter.    Externally,  it  looks  shaggy,  or  like  a  ball  of  moss, being  covered  with 
moss-like  branching  fibres,  which  are  at  first  green,  but  become  afterwards  purple  and  i 
nucleus  is  composed  principally  of  cellular  tissue,  with  woody  fibre;  and  where  the  fibres  are 
attached,  bundles  of  spiral  vessels  are  observed.     Internally,  there  are  numerous  shells  in  each 
of  which  is  the  larva  of  an  insect;  if  opened  about  August  or  September,  maggots  (larva)  are 
usually  found.     It  is  inodorous,  or  nearly  so;  its  taste  is  slightly  astringent,  and   it  colours  the 
saliva.brownish.     It  has  not  been  analyzed,  but  is  suspected  to  contain  tannic  and  gallii 
Dried  and  powdered,  it  was  formerly  given  in   doses  of  from  ten  to  forty  grains,  as  a  diuretio 
and  lithontriptic.     More  recently  it  has  been  recommended  as  an  anthelmintic,  and  as  a 
against  toothache.     Pliny  says  the  ashes,  mixed  with  honey,  were  used  as  a  liniment  for  bald- 
ness.    In  another  place,  he  speaks  of  the  fungus  being  mixed  with  bear's  grease,  for  tfa 
purpose. 


362. 


Order   LXV.  LEGUMINOSiE,  Jusdeu.— THE  BEAN 

TRIBE. 

Fabaceae,  Lindlcy. 

Characters. — Calyx  of  5  (rarely  of  4)  sepals,  more  or  less  united  at  the  base,  and,  diere- 
fore,  5-toothed,  5-cleft,  or  5-partite ;  sepals  unequal,  in  some 
cases  almost  equally  coherent,  in  others  concreted  into  2  lips; 
the  upper  consisting  of  2  sepals,  which  are  either  fre 
apex,  or  united;  the  lower  of  3  sepals  generally  distinct  at  the 
apex.  Petals  5,  or,  by  abortion,  4,  3,  2,  1,  or  none  ;  generally 
unequal,  inserted  usually  into  the  base  of  the  calyx,  rarely  on 
.  the  torus  ;  in  general,  variously  imbricated,  rarely  valved, almost 
always  free,  sometimes  united  into  a  gamopetalous  corolla.  [In 
the  suborder  Papilionacea,  the  petals  form  a  butterfly -shapta 01 
papilionaceous  corolla,  composed  of  a  large  upper  petal,  called 
vexillum  or  standard,  two  lateral  ones,  termed  alee  or  «rii 
an  inferior  keel-shaped  one  denominated  carina  or  kni,  and 
which  is,  in  fact,  composed  of  two  petals  adherent  by  their 
margin.]  Stamens  inserted  with  the  petals,  generally  double 
the  number  of  the  latter,  rarely  triple  or  quadruple,  or  fewer; 
altogether  free,  or  the  filaments  variously  connected,  being 
monadelphous,  with  the  tube  entire  or  cleft  above,  oi 
phous  9  and  1,  or  5  and  5,  very  rarely  triadelphous;  anthert 
two-celled.  Carpel  generally  1,  the  others  being  abortive;  or 
2  to  5.  Ovary  oblong  or  ovate,  sessile  or  stipitate,  free,  or  very 
rarely  adnate  by  the  stipe  to  the  calyx.  Style  1,  filiform,  aris- 
ing from  the  upper  suture;  stigma  terminal  or  lateral.     Legumes  2-valved,  membranous,  coria- 


Papilionaceous  Flowers. 


Fig.  363. 


Fig.  364. 


Legumes  of  Ceralonia  Siliqua. 


Common  Garden  Bean, 
a.  Plumule.        b.  Cotyledons  or  seed  lobes. 
c.  Radicle  bent  on  the  cotyledons  (curvtmbnet.) 


1  Hist.  Nat.  lib.  xxi.  cap.  73,  ed.  Valp. 
3  Mediz.  Zoolog.  Bd   ii.  S.  146,  et  seq. 


2  Ibid.  lib.  xxv.  cap.  6. 
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ceous,  rarely  fleshy  or  drupaceous,  dehiscent  or  indehiscent,  1 -celled  ;  or  by  the  folding  in  of  one 
of  the  sutures,  longitudinally  2  celled;  or  by  isthmi  or  articulations,  transversely  many-celled. 
Seeds?,  or  many,  or  by  abortion  (?)  solitary, affixed  to  the  upper  suture,  inserted  alternately  into 
each  valve,  frequently  oval  or  reniform  ;  funiculus  various,  rarely  expanded  into  an  arillus;  testa 
smooth,  frequently  very  much  so,  and  stony;  endopleura  often  tumid,  simulating  albumen. 
Embryo  sometimes  straight  [rectembrice],  or  curved  [rurvembriai],  the  radicle  being  inflexed  on 
the  commissure  of  the  lobes  (homotropul  or  pteurorhizous)  ;  in  either  case  the  radicle  directed 
towards  the  hilum;  cotyledons  foliaceous  or  fleshy;  the  first  exsert,  the  latter  germinating  within 
the  spermoderm,  under  ground. — Trees,  shrubs,  or  herbs  with  alternate,  bistipulate,  simple  or 
variously-compounded  leaves. — (Condensed  from  De  Candolle,  with  additions  within  the  square 
brackets.) 

Properties. — Exceedingly  variable.  Similar  organs  of  different,  though  often  closely-allied 
species  are  frequently  found  to  elaborate  most  dissimilar  principles;  and,  of  course,  the  diete- 
tical,  medicinal,  or  poisonous  properties  vary  in  a  corresponding  manner. — For  details,  consult 
Dierbach,  Mhandl.  iib.  d.  Jlrzneikrafte  der  Pflanzen  ;  and  De  Candolle,  Essai  sur  les  Propr.  Med. 

Sub-order  I.  PAPiLiONACEiE. 

270.  MYROSPERMUM    (Myroxyhn),  Speries  incertee  (Peruiferum),  De  Cand.,  E.— 

THE  QUINQUINO. 

Myroxylon  peruiferum,  Linn. 

Sex.  Syst.  Decandria,  Monogynia. 

(Balsamum  ex  inciso  trunco  fusum,  L.— Fluid  balsamic  exudation,  E.— Balsamuni,  D.) 

(Balsamum  Peruvianum,  U.  S.) 

History. — The  balsam  of  Peru  was  first  mentioned  by  Nicholas  Monardes,  under 
the  name  of  balsamum.1  No  accurate  notions  of  the  tree  yielding  it  were  enter- 
tained until  1781,  when  Mutis  sent  some  branches  of  it  to  the  younger  Linnaeus.3 
Ruiz3  afterwards  described  it. 

Botany.  Gen.  Char. —  Calyx  campanulate,  5-toothed,  persistent.  Petals  5, 
the  upper  one  largest.  Stamens  10,  free.  Ovary  stipitate,  oblong,  membranous, 
with  2  to  G  ovules  ;  style  towards  the  apex,  filiform,  lateral.  Legume,  with  stalk 
naked  at  the  base  but  winged  superiorly,  samaroidal  \legumen  samaroldeum,  De 
Cand.],  indehiscent,  1-celled,  1-  or  2-seeded,  laterally  pointletted  by  the  style. 
Seed  besmeared  with  balsamic  juice  ;  cotyledons  thick,  plane.  (De  Cand.) 

Sp.  Char. — Leaves  coriaceous,  persistent,  smooth  as  well  as  the  branches.  Wing 
of  the  legume  very  thick,  not  veined.      Style  deciduous.  (De  Cand.) 

A  branching,  elegant  tree.  Bark  thick,  very  resinous.  Leaves  pinnated,  alter- 
nate ;  leaflets  2  to  5  pairs,  alternate  ovate-lanceolate.  Racemes  axillary.  Petals 
white.  Legume  somewhat  coriaceous,  straw-coloured,  about  four  inches  long  includ- 
ing the  stalk.     Seeds  reniform. 

Hab.— Peru,  New  Granada,  Columbia,  and  Mexico.  Grows  in  low,  warm,  and 
sunny  situations. — Flowers  from  August  to  October. 

Collection. — Monardes4  says  that  there  are  two  modes  of  procuring  the  bal- 
sam; viz.  incision  into  the  bark  of  the  tree,  and  coction  of  the  branches  and  trunk 
in  water.  The  first  method  yields  a  white  liquid  balsam,  the  second  a  blackish-red 
liquid.  Kuiz5  states  that  the  white  liquid  balsam  is  preserved  for  years  in  bottles, 
in  the  fluid  state  ;  but  when  deposited  in  mats  or  calabashes,  which  is  commonly 
done  in  Carthagena,  and  in  the  mountains  of  Tolu,  it  after  some  time  condenses 
WW  hardens  into  resin,  and  is  then  denominated  dry  white  balsam,  or  balsam  of 
2Wb;  while  the  extract  made  by  boiling  the  bark  in  water  is  blackish,  remains 
liquid,  and  is  known  by  the  name  of  black  Peruvian  balsam.  There  is,  however, 
obrionflly  some  confusion  in  this  statement;  and  several  reasons  have  led  pharma- 
cologists to  doubt  whether  the  black  balsam  of  the  shops  is  obtained  by  coction. 
Ruiz  does  not  speak  from  his  own  observation,  but  on  the  authority  of  Valmont  de 

J  ClusiuB,  Ernt.  303.  =  .Murray,  App.  Med.  vi.  111. 

Lambert,  lllustr.  of  the  Genus  Cinchona,  p.  92.  *  Op.  cit.  p.  302. 

'  Op.  tit.  p.  05. 
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Bomare.  Lastly,  Hernandez1  says  the  balsam  obtained  by  incision  is  yellowish- 
black  (efulco  in  nigrum).  Professor  Guibourt  has  received,  from  M.  Bazire  bal- 
sam of  Peru,  which  he  obtained  in  great  abundance  on  the  coast  of  Son  Sonate 
called  the  Balsam  Coast,  in  the  state  of  San-Salvador  (the  republic  of  Guatimala) 
by  incisions  in  the  stem  of  a  Myrospermum,  whose  fruit  is  very  different  to  that  of 
M.  Toluiferum.2  Th.  Martius3  suggests  that  the  black  balsam  of  Peru  is  procured 
by  a  kind  of  destillatio  per  descensum;  but  the  absence  of  pyrogenous  products  in 
the  balsam  seems  to  me  to  be  opposed  to  this  opinion. 

[M.  Victor  le  Nouvel,  who  has  been  engaged  in  collecting  this  balsam  since  1886, 
gives  the  following  as  the  process  used  by  the  Indians  to  obtain  it:  An  incision  is 
made  into  the  tree,  of  about  two  or  three  inches  broad,  and  three  to  four  indies 
long.  They  raise  the  bark  from  the  wood,  and  apply  cotton  rags  to  it;  a  fin 
lighted  round  the  tree  to  liquefy  the  balsam.  Fresh  incisions  are  made  higher  and 
higher  up  the  tree,  till  the  cotton  rags  are  quite  saturated.  It  takes  from  ten  to 
twelve  days  to  effect  this.  The  rags  are  next  boiled;  and  when  the  liquor  is  cold, 
the  balsam  collects  below.  Peruvian  balsam  always  contains  a  good  deal  of  water. 
sometimes  as  much  as  60  per  cent.4 — Ed.] 

Commerce. — Balsam  of  Peru  is  imported  in  pear-shaped  earthenware  pots  and 
in  tin  canisters,  from  Valparaiso,  Islay,  Lima,  Truxillo,  Callao,  Iquique,  and  Belize. 
The  duty  (Is.  per  lb.)  paid  on  it  during  six  years  was  as  follows: — ■ 

!n1-3l 1803  lbs.     I    In  1837 .    1331  lbs. 

1835 243  1838 1798 

1836 1880  I  1839 825 

Description. — Balsam  of  Peru  (balsamum  peruvianum),  called  also  black  or 
liquid  balsam  of  Peru  (bahamum  peruvianum  nigrum),  is  a  transparent  deep  red- 
dish-brown or  black  liquid,  which  has  the  consistence  of  treacle,  a  powerful  Imt 
agreeable  odour,  somewhat  similar  to  that  of  vanilla  and  benzoin,  and  which  is 
increased  by  dropping  the  balsam  on  a  redhot  coal,  and  a  warm,  acrid,  bitfc  I 
It  is  inflammable,  and  burns  with  a  fuliginous  flame.  It  is  soluble  in  alcohol;  the 
solution,  however,  is  not  clear,  but  lets  fall  after  some  time  a  deposit.  To  boiling 
water  it  yields  its  acid,  usually  stated  to  be  the  benzoic,  but,  according  to  Freiny 
and  others,  it  appears  to  be  the  cinnamonic  acid.     Its  sp.  gr.  is  1.150  to  1.160. 

I  have  received  from  Professor  Guibourt  another  balsamic  substance,  under  the 
name  of  balsam  of  Peru,  in  cocoa-nut  sheila  (baume  du  Pirou  en  cocas).  The  shell 
has  the  size  and  shape  of  a  small  lemon.  The  contained  balsam  is  of  a  deep  brown 
colour,  and  has  an  odour  very  similar  to  that  of  balsam  of  Tolu.  Guibourt 
"It  appears  to  be  formed  of  two  kinds  of  matter;  one  more  fluid,  another  more 
solid,  grumous,  and  as  it  were  crystalline.  Its  taste  is  mild  and  sweetish.  It  has 
a  strong  agreeable  odour,  between  that  of  Tolu  and  soft  liquidambar,  but  distinct 
from  both." 

The  white  balsam  of  Peru  (balsamum  peruvianum  album)  of  Martius,  and  other 
pharmacologists,  is  said,  by  Guibourt,0  to  be  the  solid  balsam  of  liquidambar 
already  described. 

Adulteration. — Balsam  of  Peru  is  said  to  be  subject  to  adulteration  ;  and  the 
formulas  given  by  Gray7  for  making  as  well  as  for  reducing  (i.  e.  adulterating)  it, 
lend  support  to  this  opinion.  The  demand  for  fche  balsam  being  small,  the  supply 
quite  equal  to  or  even  exceeding  the  demand,  and  the  price  being  moderate,  are 
circumstances  which  appear  to  remove  all  motive  for  adulteration,  which  I  do  not 
think  is  at  present  practised  in  this  country.  The  characters  to  be  attended  to  in 
judging  of  its  genuineness  are,  the  purity  of  its  odour,  its  complete  solubility  in, 
or  miscibility  with,  alcohol  (by  which  the  absence  of  fixed  oil  is  shown),  and  its 
undergoing  no  diminution  of  volume  when  mixed  with  water  (by  which  the  absence 

1  Rep.  Med.  Nov.  Hisp.  Thes.  p.  51,  1651.  2  Hist,  des  Drot;.  ii.  3me  ed.  590. 

3  Pharmakogn.  *  Pharm.  Journ.  vol.  xi.  p.  200. 

6  Trail  '  Op.  cit. 
1  Suppl.  to  the  Pharm. 
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of  alcohol  is  proved).     A  sign  of  its  purity  is,  that  1000  parts  of  it  should  satu- 
rate 75  parts  of  pure  crystallized  carbonate  of  potash.1 

Composition. — Balsam  of  Peru  has  been  elaborately  investigated  by  several 
chemists,  and  the  results  obtained  are  somewhat  curious.  In  1806  it  was  examined 
by  Lichtenberg.3  Stolze,3  in  1825,  published  an  analysis  of  it.  Richter,4  Planta- 
mour,3  and  Fremy,6  have  since  examined  the  nature  of  its  constituents. 


Stolze's  Analysis. 

Brown  slightly  soluble  resin 2.4 

Brown  resin 20.7 

Oil  of  balsam  of  Peru  [cinnameine] 69.0 

r  [rinnamonic]  acid 6.4 

Extractive 0.6 

Loss  and  moisture 0.9 

Balsam  of  Peru 100.0 


Frimy's  Analysis. 

1.  An  oilymatter  [cinnameine],  frequently  contain- 

ing, in  solution,  a  crystalline  substance  (mtta- 
cinname'ine ;  hydrurtt  of  cinnamyle). 

2.  Cinnamonic  acid. 

3.  One  or  more  resins  (hydiates  of  cinnamiine). 


Balsam  of  Peru, 


1.  Oil  of  Balsam  of  Peiitj;  Cinnameine  of  Fremy. — If  an  alcoholic  solution  of  potash  be 
added  to  an  alcoholic  solution  of  balsam  of  Peru,  a  compound  of  resin  and  potash  (resinate  of 
potash)  is  precipitated,  while  cinnamonate  of  potash  and  cinnameine  are  left  in  solution.  On 
the  addition  of  water  the  latter  separates,  and  floats  on  the  surface.  It  is  to  be  purified  by 
solution  in  petroleum.  Cinnameine  is  a  reddish-brown,  acrid,  odourless,  oily  fluid,  heavier 
than  water,  soluble  in  alcohol  and  ether,  insoluble  in  water,  and  inflammable.  Its  composition, 
according  to  Fremy,  is  (taking  the  average  of  five  experiments),  carbon  79.0,  hydrogen  6.26, 
oxygen  14.74.  His  formula  for  it,  which,  however,  scarcely  accords  with  this  statement  is 
C^H^O8  [Cl44H65020,  Liebig].  Caustic  poiash  effects  a  change  on  it  analogous  to  saponification, 
and  converts  it  into  two  equivalents  of  cinnamonic  acid  (equal  to  C33H1406)  and  a  light  oily 
fluid,  whioli  Fremy  calls  peruvine,  whose  composition  is,  carbon  79.6,  hydrogen  9.3,  oxyen  11.1 
or  C^H^O2  [C^H^O*,  Liebig].  Cinnameine  frequently  (but  not  invariably)  contains  in  solu- 
rystalline  substance,  termed  metacinnameiue,  whose  composition  is,  carbon  81.9,  hydrogen 
6.0,  oxygen  12.1;  its  formula  being  C18H902,  so  that  it  is  isomeric  witli  hydruret  of  cinnamyle. 
Richter  asserts  that  oil  of  balsam  of  Peru  is  composed  of  two  distinct  oils — one,  called  myrosper- 
mine,  which  is  soluble  in  alcohol;  the  other,  termed  myroxiline,  insoluble  in  alcohol.  What 
relation  these  oils  bear  to  cinnameine  and  peruvine  has  not  yet  been  made  out. 

wamonic  Acm;  Cinnamic  Aeid. — This  constituent  has  usually  been  mistaken  for  ben- 
zoic acid.  Ft  is  obviously  formed  in  the  balsam  by  the  oxidation  of  the  hydruret  of  cinnamyle, 
jolt  as  hydruret  of  benzule  is  transformed  into  benzoic  acid.  In  those  balsams  of  Peru  which 
contain  no  metacinnameine,  this  principle  has  been  entirely  converted  into  cinnamonic  acid. 

3.  Rksin  of  Balsam  of  Peru  ;  Hydrate  of  Cinnamdine.  The  quantity  of  resin  in  balsam  of 
Peru  augments  daily.  It  is  formed  by  the  union  of  cinnameine  with  the  elements  of  water  • 
for  its  composition  is  carbon  71.82,  hydrogen  6.78,  oxygen  21.40  ;  or  C54H30O12.  So  that  this  resin 
of  one  equivalent  of  cinnameine  and  four  equivalents  of  water.  It  is  not,  however 
formed  at  once,  but  it  gradually  undergoes  different  degrees  of  viscosity.  Soft  resin  differs  from 
the  hard  only  in  its  elements  of  water.     Sulphuric  acid  converts  cinnameine  into  resin. 

Such  are  the  general  results  of  Fremy's  analysis;  but  the  correctness  of  some  of  them  may 
be  fairly  called  in  question.     His  formulas  do  not  always  agree  with  his  experimental  results 
iiiameine).     Plantamour  denies  the  accuracy  of  several  of  Fremy's  statements. 

Physiological  Effects. — Stimulant,  slightly  tonic,  expectorant,  detergent, 
and  epulotic.  Its  action  is  similar  to  other  balsamic  substances,  and  is  closely 
allied  to  that  of  storax  and  benzoin.  Topically,  it  operates  as  a  stimulant  and  mild 
and  when  applied  to  foul  indolent  ulcers,  often  cleanses  them,  and  promotes 
tlicir  cicatrization.  Taken  internally,  in  full  doses,  it  creates  thirst,  and  quickens 
the  pulse.  Its  stimulant  influence  is  directed  to  the  secreting  organs,  especially  the 
bronchial  mucous  membrane.  It  is  devoid  of  the  powerful  influence  over  the 
urinary  organs  possessed  by  copaiva  and  the  turpentines,  and  its  tonic  powers  are 
Bd  equal  to  those  of  myrrh. 

I  SK8. — Its  supposed  efficacy  in  curing  external  ulcers  and  healing  wounds  has 
Jed  to  its  use  in  internal  diseases,  formerly  apprehended  to  depend  on  ulceration,  as 
in  pulmonary  affections  supposed  to  be,  or  which  really  were,  phthisis.     But  the 

J  Th.  Martins,  Pharmakogn.  2  Berlin.  Jahrb.  180C,  S.  22. 

Journ.  de  Vhim.  Mid.  i.  139.  *  Phartn.  Cent.-Elatt fur  1838,  S  346 

'  Rfd.  S.  888,  and  f&r  1839,  S.  601,  .  ' 

Oomptu-Rendus,  1S33,  Sec.  Sem.  No.  20;  and  Ann.  de  Chim.  et  de  Phys.  t.  lxx.  p.  180. 
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observations  of  Dr.  Fothergill,1  in  part,  led  to  the  discontinuance  of  the  indiscrimi- 
nate use  of  balsams  and  other  heating  substances  in  these  cases.  Yet  it  proves 
serviceable  in  some  old  asthmatic  cases,  chronic  pulmonary  catarrhs,  winter  coughs 
&c.  It  seems  to  be  principally  adapted  to  old-standing  chronic  affections  of  the 
mucous  membranes  (especially  the  bronchial  mucous  membrane),  particularly  in 
persons  of  a  cold  and  torpid  habit.  Its  stimulant  influence  is  calculated  only  to 
aggravate  acute  cases. 

Many  other  uses  of  balsam  of  Peru  are  now  obsolete  :  as  its  employment  in  lead 
colic,  as  recommended  by  Sydenham  ;  in  gonorrhoea  and  leucorrhoea,  by  Hoffman  •' 
in  convulsions  from  repressed  perspiration,  by  Kirkland  f  and  externally  i 
ternallyin  traumatic  tetanus,  by  Dr.  Kollock.*     It  is  said  to  be  now  and  thei 
in  chronic  rheumatism.     The  beneficial  effects  ascribed  by  Trousseau  and  l'idoux 
to  the  balsams  in  chronic  laryngitis  have  been  before  referred  to. 

As  a  topical  remedy,  balsam  of  Peru  is  occasionally  employed.  It  is  applied 
either  alone,  or  in  the  form  of  ointment,  to  indolent,  ill-conditioned  ulcers;  it  cleansea 
them,  promotes  healthy  granulation,  and  assists  cicatrization.  I  have  used  it  in 
some  obstinate  ulcerations  about  the  nose.  Dr.  Ainslie5  speaks  very  highly  of  id 
powers  of  arresting  the  progress  of  sphacelous  and  phagedenic  affections,  so  common 
and  destructive  in  India.  He  recommends  lint,  soaked  in  the  balsam,  to  be  applied 
night  and  morning.  In  offensive  discharges  from  the  ear,  it  is  now  and  then 
dropped  in  after  syringing.  It  is  a  constituent  of  some  lip-salves.  It  was  formerly 
esteemed  as  a  vulnerary  against  wounds  of  the  tendons  and  nerves.  It  is  used  by 
perfumers  for  scenting,  and  in  the  manufacture  of  fumigating  pastiles. 

Administration. — Dose,  f5ss  to  f3j.  It  may  be  taken  on  sugar,  or  made  into 
pills  with  some  absorbent  powder,  or  diffused  through  water  by  means  of  sugar, 
honey,  gum,  or  yolk  of  egg. 

271.  MYROSPERMUM  TOLUIFERUM,  Richard,  JS.-THE 
BALSAM  OF  TOLU-TREE. 

Toluifera  Balsamum,  Miller,  D . 

Sex.Syst.  Decandria,  Monogynia. 

(Concrete  balsamic  exudation,  L. — Balsamum  ex  inciso  trunco  fusum  concretum,  D .) 

(Balsamum  Tolutanum,  V.  S.) 

History. — The  earliest  notice  of  balsam  of  Tolu  is  that  of  Monardes.8    II 
tells  us  that  the  balsam  had  been  recently  imported. 

BOTANY.     Gen.  Char. — See  Myrospermum  peruiferum. 

Sp.  Char. — Branches  and  leaves  smooth.  Leaflets  oblong,  acuminate,  equilateral, 
rounded  at  the  base.  (De  Cand.) 

The  tree  which  yields  the  balsam  of  Tolu  was  formerly  called  Toluifera  Balsamum.  But  : 
Richard  having  carefully  investigated  the  characters  of  the  genus  Toluifera,  found  that,  with  tin 
exception  of  those  of  the  fruit,  which  Miller  had  imperfectly  described,  they  were  identical 
with  those  of  the  genus  now  called  Myrospermum  ;  and  as  Ruiz  states  that  the  balsams  of  Peru 
and  Tolu  are  both  obtained  from  one  tree,  the  Myrospermum  peruiferum  has  been  adopted  by 
several  writers,  and  by  the  London  College,  as  the  source  of  both  balsams. 

Richard7  found  specimens  of  the  trees  yielding  these  balsams  in  Humboldt's  herharium;  ana 
though  he  at  first  mistook  them  for  the  same  species,  he  has  subsequently  recognized  them  to 
be  different.  He  therefore  made  a  distinct  species  of  the  tree  yielding  the  balsam  of  Tolu, and 
it  is  now  called  Myrospermum  toluiferum.  It  differs  from  M.  peruiferum  in  its  having  thin, 
membranous,  obovate  leaflets,  which  are  lengthened  and  acuminated  at  their  summits.  More- 
over, the  terminal  leaflet  is  larger  than  the  lateral  ones. 

Hab. — Mountains  of  Tolu,  Turbaco,  and  on  the  banks  of  the  Magdalena,  be- 
tween Garapatas  and  Monpox. 

Production. — Balsam  of  Tolu  is  procured  by  making  incisions  into  the  bark  of 
the  tree,  and  receiving  the  liquid  balsam  in  vessels  made  of  a  black  wax.    It  W 

1  Med.  Obs.  and  Inq.  vol.  iv.  p.  231.  a  Opera  omn.  Suppl.  p.  736.   Genev.  1" A. 

3  Treat,  on  Childbed  Fever,  p.  31,  1774.  4  Thaclier's  Dispensatory. 

»  Mat.  Ind.  i.  65  and  406.  6  Clusius,  Exot.  301. 
'  Ann.  Scien.  Nat.  t.  ii.  p.  168. 
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afterwards  transferred  into  proper  vessels.  It  only  exudes  from  the  tree  during  the 
heat  of  the  day.1 

Commerce. — Balsam  of  Tolu  is  sometimes  brought  direct  from  Carthagena, 
Santa  Martha,  and  Savanilla;  more  commonly,  however,  it  comes  by  way  of  New 
York  or  Jamaica.  It  is  usually  imported  in  cylindrical  tin  canisters;  now  and 
then  in  earthen  pots  or  jars;  still  more  rarely  in  small  calabashes. 

Description. — Balsam  of  Tolu  (bahamum  tolutanum  vel  de  Tolii),  when  first 
brought  over,  is  generally  soft  and  tenacious,  but  by  age  becomes  hard  and  brittle, 
somewhat  similar  to  resin,  and  has  a  granular  or  somewhat  crystalline  appearance. 
Formerly,  it  was  imported  in  this  hardened  state,  but  is  now  usually  met  with  in 
the  soft  state.  It  is  transparent,  has  a  reddish  or  yellowish-brown  colour,  a  most 
fragrant  odour,  though  less  powerful  than  that  of  storax  or  Peruvian  balsam,  and 
a  pleasant  sweetish  taste.  It  softens  under  the  teeth ;  when  heated,  it  readily 
melts,  takes  fire,  and  burns  with  an  agreeable  odour.  It  is  very  soluble  in  alcohol 
and  ether,  and  gives  out  its  acid  to  water.  The  soft  balsam  contains  more  oil  but 
less  acid  than  the  dry  balsam,  the  acid  and  the  resin  being  formed  at  the  expense 
of  the  oil.  Balsam  of  Tolu  hardens  or  resinifies  with  much  more  facility  than 
balsam  of  Peru. 

Balsam  of  Tolu  in  calabashes  (balsamum  tolutanum  in  cucurbitis  parvis,  Dale) 
occurs  in  calabashes  (the  fruit  of  Crescentia  Cujete,  according  to  Sloane2)  about  the 
size  of  an  orange ;  the  large  aperture  by  which  the  balsam  has  been  introduced 
being  closed  with  the  rachis  of  the  fruit  of  Zea  Mays. 

Composition. — According  to  Fremy3  the  composition  of  balsam  of  Tolu  is  simi- 
lar to  that  of  balsam  of  Peru,  its  constituents  being  cinnameine,  cinnamonic  acid, 
and  resin.  They  differ,  according  to  the  same  chemist,  from  those  of  balsam  of 
Peru  hy  the  greater  facility  with  which  they  become  resinified. 

Ruin  of  Balsam  of  Toltj. — Is  essentially  the  same  as  that  of  balsam  of  Peru,  and,  like  it, 
also  forms  a  fine  red  colour  with  sulphuric  acid ;  but  it  is  less  fusible  than  the  resin  of  the  last- 
mentioned  balsam.  It  consists  of  carbon  70.8,  hydrogen  6.1,  and  oxygen  23.1;  so  that  it  contains 
a  larger  proportion  of  the  elements  of  water. 

Physiological  Effects  and  Uses. — The  effects  of  balsam  of  Tolu  are  similar 
to  those  of  balsam  of  Peru,  and  the  other  balsamic  substances.  It  is  employed  as 
a  stimulating  expectorant  in  chronic  bronchial  affections,  unaccompanied  with  in- 
flammatory action.  It  is,  however,  more  frequently  used  as  an  agreeable  flavouring 
adjunct  to  pectoral  mixtures.  The  vapour  of  the  ethereal  solution  of  the  balsam 
has  been  inhaled  in  chronic  affections  with  benefit.  Tolu  lozenges  form  a  popular 
and  pleasant  remedy  for  appeasing  troublesome  cough.  The  balsam  is  sometimes 
employed  by  confectioners  to  flavour  sweetmeats,  as  marmalade.  It  is  also  used  in 
men/;  and  is  a  constituent  of  some  fumigating  pastiles  already  described. 

Administration. — The  dose  of  the  balsam  is  from  grs.  x.  to  3ss.  It  may  be 
taken  in  the  form  of  an  emulsion,  made  with  gum  or  sugar.  It  is  a  constituent  of 
the  compound  tincture  of  benzoin,  L.  D.,  before  described. 

I  TINCTURA  TOLITANA,  L.  E.  D.  [U.  S.];  Tincture  of  Tolu,— (Balsam  of  Tolu 
!»j  [3iiiss,  in  coarse  powder,^.]  (Jiij,  U.  S.) ;  Rectified  Spirit  Oij  [Oj  Z>.]; 
(Alcohol  Oij,  U.  S.)  Digest  [with  a  gentle  heat,  E.  D.~\  until  the  balsam  is  dis- 
solved, and  filter,  L.  [Let  it  stand  until  the  sediment  subsides,  then  decant  the 
clear  tincture,  D.J) — A  stimulating  expectorant,  principally  used  as  a  flavouring 
adjunct  to  other  pectorals.  Its  use  is,  of  course,  objectionable  in  inflammatory 
Dose,  f3ss  to  f3ij.  When  mixed  with  water  the  resin  is  precipitated ;  hence 
it  should  be  rubbed  with  mucilage,  or  some  viscid  liquor,  before  adding  the  water, 
to  keep  the  resinous  precipitate  in  suspension. 

I  SYRUPFS  TOLUTANUS,  L.  E.  D.  [U.  S.]j  Syrup  of  Tolu;  Balsamic  Syrup.— 
(Balsam  of  Tolu  3x;  Boiling  Distilled  Water  Oj  ;  Sugar  Ibiiss.     Boil  the   balsam 

\  M'mardes,  op.  cit.  304.  1  Mist.  Xat.  Jamaica,  ii.  174. 

inn.  de  Chim.  et  de  Phys.  t.  lxx.  p.  201. 
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in  the  water  for  half  an  hour,  in  a  vessel  lightly  covered,  frequently  stirring  and 
strain  the  cooled  liquor;  then  add  the  Sugar,  and  dissolve  it,  /,. — Simple  Syrup 
lbs.  ij ;  Tincture  of  Tolu  3J.  When  the  syrup  lias  been  recently  prepared,  and 
has  not  altogether  cooled,  add  the  tincture  of  Tolu  by  degrees,  agitating  briskly,  /.'. 
Balsam  of  Tolu  §j  ;  Distilled  Water  Oj;  Kenned  Sugar,  in  powder,  as  much  as  is 
sufficient.  Boil  the  balsam  in  the  water  for  half  an  hour,  in  a  lightly  covered  ves- 
sel, occasionally  stirring,  and  strain  the  liquor  when  cold;  then,  having  added  to  it 

twice  its   weight  of  sugar,  dissolve  with  the  aid  of  a  steam  or  water  heat,  l>.) 

[The  U.  S.  Pharm.  directs,  Tincture  of  Tolu  f§iss;  Water  Oj  ;  Sugar  tbiiss. 
Mix  the  tincture  with  the  sugar  in  coarse  powder;  expose  the  mixture  in  a  shallow 
dish  to  a  gentle  heat,  until  the  alcohol  has  evaporated;  then  pour  tin'  water  upon 
it  in  a  covered  vessel;  heat  gradually  till  the  Sugar  is  dissolved,  and  strain  ]  Km. 
ployed  as  an  agreeable  flavouring  adjunct  to  pectoral  mixtures.     Dose,  fjj.  to  ftiv. 

272.  CYTISUS  SCOPARIUS,  Decand.  L.  £— COMMON  BROOM. 

Spartium  scnparium,  Linn.  D . 

Sex.  Syst.  Diadelphia,  Decandria. 

Cacumen  reeens  el  exsiccatum,  L. — Tops.  E. — Cacumina,  D. 

History. — It  is  uncertain  who  first  mentioned  this  plant.  The  ar(apttor  of 
Dioscorides1  is  Spartium  junceum  or  Spanish  Broom.2  The  Genista  of  Pliny* 
was  probably  the  same  plant,  though  the  Roman  historian  was  himself  doubtful 
whether  this  plant  was  identical  with  that  of  the  Greeks.  Sprengel4  considers  that 
Theophrastus  was  undoubtedly  acquainted  with  Common  Broom. 

Botany.  Gen.  Char. —  Calyx  2-lipped  ;  the  upper  lip  generally  entire,  the  lower 
one  somewhat  3-toothed.  Vexillum  ovate,  large;  keel  very  obtuse,  inclosing  tin 
stamens  and  pistils.  Stamens  monadelphous.  Legume  piano-compressed,  many- 
seeded,  without  glands. — Shrubs.     Lai  res  trifoliate.   (Dc  Cand.) 

Sp.  Char. — Branches  angular,  smoothish.  Leaves  trifoliate,  stalked.  Topt 
simple.  Leaflets  oblong.  Flowers  axillary,  stalked,  solitary.  Legumes  hairy  at 
the  margin.  (De  Cand.) 

A  shrub,  3  to  6  feet  high.     Branches  long,  straight,  and  green.     Leave*  decid- 
uous ;  upper  ones  generally  simple.     Flowers  large,  bright  yellow  ;  keel  I 
vexillum  and  alse  much  spreading.     Legumes  large,  dark-brown,  containing  15  or 
16  seeds. 

Hab. Indigenous ;  growing  on  dry  hills  and  bushy  places.     Flowers  in  June. 

Description. — Broom-tops  (scoparium  ;  cacumina  scoparii)  have  a  bitter,  nau- 
seous taste,  and,  if  fresh,  a  remarkable  odour  when  bruised. 

Composition. — The  flowers  of  broom  contain,  according  to  Cadet  de  (lassicourt,5 
concrete  volatile  oil,  fatty  matter,  wax,  cMorophylle,  yellow  colouring  matter,  tannin, 
a  sweet  substance,  mucilage,  osmazome,  albumen,  and  woody  fibre.  The  asha 
amounted  to  5.75  per  cent.,  and  contained  29  per  cent,  of  carbonate  of  potash, 
besides  chloride  of  potassium,  sulphate  of  potash,  chloride  of  calcium,  nitrate,  phos- 
phate, and  sulphate  of  lime,  carbonates  of  lime,  magnesia,  and  iron,  and  silica.— 
Salt  of  broom,  or  sal  genistas,  is  obtained  by  burning  the  whole  plant,  It  contains 
a  large  portion  of  carbonate  of  potash.  Hill6  says  that  a  pound  of  the  green  twigs, 
with  the  leaves  and  flowers,  yields  a  drachm  and  a  half  of  this  salt. 

[Dr.  Stenhouse  has  separated,  as  he  believes,  the  diuretic  principle  of  the  broom, 
and  has  tried  its  effects  upon  dogs  and  rabbits.  When  quite  pure  it  is  a  yellow 
substance,  and  crystallizes  in  needles.  This  chemist  found  that  the  narcotic  princi- 
ple of  broom  is  a  volatile  base,  represented  by  the  formula  C15H1:,N.  It  is  not  quite 
so  poisonous  as  conia  or  nicotine,  but  it  produced  in  small  doses  a  species  of  violent 
intoxication,  followed  by  a  profound  slumber,  from  which  the  animal  canimt  be 

1  Lib.  iv.  cap.  158.  2  Smith,  Prodr.  Fl.  Grae.  ii.  53. 

3  Hist.  Nat.  lib.  xxiv.  cap.  40,  ed.  Valp.  *  Hist.  Rti  Herb.  i.  80. 

*  Journ.  de  Pharm.  x.  448.  "  Hist,  of  the  Mat.  Med.  397. 
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roused  for  a  long  time  without  great  difficulty.     To  this  base  he  gives  the  name  of 
gparliine. 

The  term  Scoparine  is  applied  by  Dr.  Stenhouse  to  a  green  gelatinous  matter, 
which  is  formed  in  a  concentrated  watery  extract  of  broom,  after  it  has  stood  for 
one  or  two  days  in  a  cold  place.  Scoparine  has  no  taste,  and  does  not  appear  to  be 
at  all  poisonous  or  injurious.  The  dose  of  scoparine  required  to  produce  a  decid- 
edly diuretic  effect  is  five  grains,  repeated  three  times  at  intervals  of  three  hours. 
Spartiine  and  its  salts  have  an  intensely  bitter  taste.  The  carbazotate  cannot  be 
uished  from  carbazotate  of  potash. — Ed.] 

l'livsiOLOGiCAL  Effects,  o.  On  Animals  generally. — In  some  parts  of  Europe 
broom  is  employed  as  winter  food  for  sheep ;  and  Withering  says  that  it  prevents 
the  disease  called  rot,  and  is  salutary  in  dropsy,  to  which  sheep  are  liable.  Accord- 
ing to  Loudon,  it  is  apt  to  produce  disease  of  the  urinary  organs,  to  prevent  which 
a  plentiful  use  of  water  is  recommended. 

,3.  On  Man. — In  large  doses,  broom-tops  are  an  emetic  and  purgative.  In  small 
doses  they  are  diuretic  and  mildly  laxative.  As  a  diuretic  they  have  been  celebrated 
by  Mead  and  Cullen. — "Though  very  little  in  use,"  says  Dr.  Cullen,1  "I  have 
inserted  this  in  my  catalogue  from  my  own  experience  of  it.  I  found  it  first  in  use 
among  our  common  people;  but  I  have  since  prescribed  it  to  some  of  my  patients 
in  the  manner  following:  I  order  half  an  ounce  of  fresh  broom-tops  to  be  boiled  in 
a  pound  of  water  till  one-half  of  this  is  consumed;  and  of  this  decoction  I  give 
two  table-spoonfuls  every  hour,  till  it  operates  by  stool  and  urine;  and  by  repeat- 
ing this  exhibition  every  day,  some  dropsies  have  been  cured."  Having  very  fre- 
quently employed  broom  in  dropsies,  I  can  add  my  testimony  to  its  powerful  effects 
as  a  diuretic.  I  cannot  call  to  mind  a  single  case  in  which  it  has  failed  to  act  on 
the  kidneys.  In  some  cases  it  produced  a  most  marked  and  beneficial  effect  on  the 
dropsical  effusion.  According  to  my  experience,  it  is  more  certain  than  any  other 
diuretic  in  dropsies.  Dr.  Pearson*  terms  broom  a  tonico-diuretic ;  and  says  it  im- 
proves the  appetite,  and  invigorates  the  whole  system. 

Q8E8. — It  has  been  principally  or  solely  employed  in  dropsies,  and,  as  already 
mentioned,  sometimes  with  great  benefit.  Of  course,  its  chance  of  cure  depends  on 
the  nature  of  the  cause  of  the  dropsical  effusion.  In  acute  inflammatory  cases,  as 
well  as  in  diseased  kidney,  its  use  might  be  objectionable.  It  is  said  also  not  to 
be  adapted  to  thoracic  dropsy,  especially  when  combined  with  pulmonary  conges- 
tion, or  any  degree  of  inflammatory  affection  of  the  chest. 

Administration. — Broom-tops  are  usually  given  in  the  form  of  infusion  or  de- 
todion.%  The  seeds,  which  keep  much  better  than  the  tops,  and  on  that  account 
have  an  advantage  over  the  latter,  may  be  used  in  the  form  of  powder,  in  doses  of 
grs.  x  to  grs.  xv  in  mint  water  or  cold  ginger  tea;  or  in  the  form  of  tincture  (see 
Spartium  junceum).  To  promote  the  operation  of  broom,  diluents  should  be  freely 
used. 

DECOCTUM  SCOPARII  COMPOSITUM,  L.;  Decoctum  Scoparii,  E.  D.;  Decoction  of 
Broom. — (Broom-tops,  Juniper  Berries,  Dandelion  Root,  of  each  ^ss ;  Distilled 
Water  Oiss.  Boil  down  to  a  pint,  and  strain,  L. — Broom-tops  and  Juniper-tops, 
of  each  J&sj  Bitartrate  of  Potash  3iiss;  Water  Oiss.  Boil  them  down  together  to 
*  pint,  and  then  strain,  E. — Broom-tops  dried  Jss;  Water  Oss.  Boil  for  ten 
minutes  in  a  covered  vessel,  and  strain.  The  product  should  measure  about  ^viij, 
D>)— Diuretic  and  laxative. — Dose,  fjjj  to  f^ij. 

1  Mat.  Med.  2  Observ.  on  Broom-seed,  1635. 
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273.  GLYCYRRHIZA  GLABRA,  Unn.  L.  R  D  -COMMON 
LIQUORICE. 

Sex.  Syst.  Diadelphia,  Decandria. 
(Radix  recens  et  exsiccata,  L.— Root ;  Extract  of  the  root,  E.— Radix,  D.) 

History. — The  yxvxv^a,  of  Hippocrates,  and  that  of  Dioscorides,'  are  doubt- 
less identical ;  the  latter  is  supposed  by  Sprengel2  and  others  to  be  our  Glycyrrhiza 
glabra;  by  Diebach3  to  be  G.  glandulifera,  but  by  Dr.  Sibthorp*  it  is  said  to  be 
the  G.  echinata,  which  is  now  termed  in  Greece  7T,vx6?^a.  Glycyrrhiza  glabra 
is  called,  in  the  Pharmacopoeia  Grseca,  y%.vxvfci£<x. 

Botany.  Gen.  Char. —  Calyx  naked,  tubular,  5-cleft,  2-lipped;  with  the  two 
upper  lobes  united  more  than  the  others.  Vexillum  ovate-lanceolate,  Btraight:  heel 
2-parted  or  2-petalous,  straight,  acute.  Stamens  diadelphous.  Style  filiform.  Le- 
gume ovate  or  oblong,  compressed,  1-celled,  1-  to  4-seeded. — Perennial  herbs  with 
extremely  sweet  roots.  Leaves  unequally  pinnated.  Racemes  axillary.  Flown 
blue,  violet,  or  white.    (De  Cand.) 

Sp.  Char. — Leaflets  ovate,  slightly  retuse,  viscid  beneath.     Stipules  0.     Spiha 
pedunculated  [i.  e.  racemes'],  shorter  than  the  leaves.     Flowers  distant.     L 
smooth,  3-  or  4-seeded.    (De  Cand.) 

Stem  erect,  smooth,  4  or  5  feet  high.  Leaflets  yellowish-green.  Flowers  pa- 
pilionaceous, bluish  or  purplish. 

Hab. — South  of  Europe.  Cultivated  at  Mitcham  in  Surrey,  and  at  other  places, 
for  medicinal  use. 

Description. — The  underground  stem  is  denominated  liquorice-root  (radix  gig. 
cyrrhizse  seu  liquiritise  vel  liquoricse)  or  stick  liquorice.  It  is  in  long  cylindrical 
pieces,  about  the  thickness  of  the  finger.  Externally  it  is  grayish  brown,  internally 
yellow.     Its  odour  is  rather  sickly  and  earthy ;  its  taste  remarkably  sweet. 

Commerce. — Liquorice-root  (G.  glabra)  was  analyzed  by  Kobiquet  in  1809.5 
TrominsdorfF  analyzed  the  root  of  G.  echinata.     The  constituents  of  the  fresh  root 
of  G.  glabra  are,  according  to  llobiquet,  glycyrrhizin,  starch,  asparagin,  n 
oil,  albumen,  woody  fibre,  and  salts  (phosphate  and  malate  of  lime  and  magnesia). 

1.  Glycyrrhizin  (Glycion or  Liquorice  Sugar). — Belongs  to  the  uncrystallizable  sugar*  which 
are  not  susceptible  of  vinous  fermentation.  It  is  characterized  by  its  affinity  for  acids,  with 
which  it  unites  to  form  compounds  which  are  very  slightly  soluble  only  in  water.  It  is  yellow 
and  transparent,  and  has  the  sweet  taste  of  the  root.  It  is  soluble  in  both  water  and  alcohol. 
Acids  precipitate  it  from  its  solution.  It  combines  also  with  bases,  as  well  as  with, salts.  It 
causes  precipitates  with  many  metallic  solutions. 

2.  Resinous  Oil. — To  this  constituent,  liquorice  root  owes  the  slight  degree  of  acridity  which 
it  possesses. 

Physiological  Effects. — Liquorice  root  and  its  extract  are  emollient,  demul- 
cent, and  nutritive. 

Uses. — Employed  as  an  emollient  and  demulcent  in  catarrhal  affections  of  the 
mucous  membranes.  It  is  also  used  as  a  flavouring  adjunct  to  other  medicines. 
Its  powder  is  employed  in  the  preparation  of  pills,  either  to  give  them  a  proper 
consistence,  or  to  prevent  their  adhesion. 

Administration. — For  medicinal  use  the  root  should  be  decorticated,  as  the 
epidermis  possesses  a  slight  degree  of  acridity. 

1.  EXTRACTUM  GLYCYRRHIZA,  L.  E.  D.  [U.  S.] ;  Extract  of  Liquorice.— (Of  re- 
cent liquorice-root,  bruised,  ibiss;  Boiling  Distilled  Water,  Cong,  ij ;  macerate  "24 
hours,  then  boil  to  a  gallon,  and  strain  the  liquor  while  hot ;  lastly,  evaporate  to  a 
proper  consistence,  L.  [Liquorice-root  in  thin  slices,  dried  and  reduced  to  coarse 
powder,  rbj  ;  Distilled  Water  Oiij ;  proceed  as  for  extract  of  Gentian,  Z>.]     [Cut 

1  Lib.  iii.  cap.  7.  '  Hist.  Rei  Htrb.  i. 

3  Arzneim.  d.  Hippokrates.  *  Prodr.  Fl.  Grama,  ii.  77. 

•  Ann.  de  Chim.  lxxii.  143.  «  Ginelin,  Handb.  d.  Chem.'ii.  1261. 
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liquorice-root  into  small  chips,  dry  it  thoroughly  with  a  gentle  heat,  reduce  it  to  a 
moderately  fine  powder,  and  proceed  as  for  extract  of  Gentian,  E.~\) — Extract  of 
liquorice  is  extensively  imported  under  the  name  of  liquorice  juice,  or,  according  to 
the  countries  from  where  it  is  brought,  Spanish  or  Italia  a  juice.  Solazzi  juice  is 
most  esteemed.  The  Spanish  extract  is  prepared  in  Catalonia  from  G.  glabra ; 
while  the  Italian  extract  is  obtained  in  Calabria  from  G.  echinata.1  In  1839,  there 
jrere  imported  4,059  cwt.  of  foreign  extract  of  liquorice,  the  duty  on  which  is  £3 
15s.  per  cwt.  It  comes  in  cylindrical  or  flattened  rolls  of  five  or  six  inches  long, 
and  about  one  inch  in  diameter,  and  enveloped  in  bay  leaves.  When  pure,  it  is 
black  and  dry,  with  a  glossy  fracture  and  a  sweetish  taste  ;  and  is  completely  solu- 
ble in  water.  As  met  with  in  commerce,  however,  it  is  rarely  pure.  Neumann2 
obtained  4G0  parts  of  watery  extract  from  '480  of  Spanish  liquorice.  It  contains 
the  soluble  principles  of  the  root,  with  some  copper  scraped  off  the  boiler  by  the 
spatula  employed  to  stir  the  extract  during  its  preparation.  Fee  says  that  four 
ounces  of  this  extract  yield  two  drachms  and  a  half  of  metallic  copper ;  but  there 
must  be  souje  great  mistake  in  this  statement.  If  the  foreign  extract  be  dissolved 
in  water,  and  the  solution  filtered  and  inspissated,  we  obtain  refined  liquorice.  But 
I  am  informed  that  the  pipe  refined  liquorice  of  the  shops  is  a  very  adulterated 
article.  The  Pontefract  lozenges  are  made  of  refined  liquorice,  and  are  much  es- 
teemed. Another  preparation  has  been  recently  introduced  under  the  name  of 
ence  of  liquorice.  Extract  of  liquorice  is  dissolved  slowly  in  the  mouth,  to 
appease  tickling  cough.  It  is  a  very  agreeable  flavouring  adjunct  to  other  medi- 
cines.    As  it  easily  becomes  soft  by  warmth  it  does  not  answer  well  as  a  pill-basis. 

2.  TROCUISCI  GLYCYRRIIIZjE,  E. ;  Liquorice  Lozenges.— (Extract  of  Liquorice 
Arabic,  of  each   Jvj;   Pure  Sugar  lb.  i.      Dissolve  them  in  a  sufficiency  of 
boiling  water;  and  then  concentrate  the  solution  over  the  vapour-bath  to  a  proper 
consistence  for  making  lozenges.) — Employed  in  tickling  cough  and  irritation  of 
the  fauces. 

(I  TROCUISCI  GLYCYRRIIIZE  ET  OPII,  U.  S.  Troches  of  Liquorice  and  Opium.— 
(Take  of  Opium  in  powder,  half  an  ounce ;  Liquorice  in  powder,  Sugar  in  powder, 
Gum  Arabic  in  powder,  each  ten  ounces  ;  Oil  of  Anise  two  fluidrachms.  Mix  the 
powders  intimately ;  then  add  the  Oil  of  Anise,  and  with  water  form  them  into  a 
mass,  to  be  divided  into  troches,  each  weighing  six  grains.) — Employed  in  coughs 
and  catarrhs,  under  the  name  of  Wistar's  Cough  Lozenges.  Two  or  three  are  the 
dose.) 

274.  ASTRAGALUS,  Be  Candoile.—MIl.K  VETCH. 

A.  virus,  Olivier,  L. — A.  Gummifer,  and  probably  A.  vertis,  and  other  species,  E. — A.  gummifer 

(Labilladiere),  -D. 

Sex.  Syst.  Diadelphia,  Decandria. 

(Succus  e  cortice  exudatus  asre  induratus,  L. — Gummy  exudation,  E.  D.) 

[Tragacanthus,  U.  S.] 

History. — Dr.  Sibthorp3  states  that  the  *paya'xai/i9a  of  Dioscorides*  is  the  Astra- 
iristatus,  which  in  the  Peloponnesus  is  still  called  tpaydxavQa,  and  whose 
gum  is  annually  sent  to  Italy. 

Botany.  Gen.  Char  —  Calyx  5-toothed.  Corolla  with  an  obtuse  keel.  Sta- 
""»*  diadelphous.  Legume  2-celled,  or  half  2-celled,  by  the  lower  [dorsal]  suture 
being  turned  inwards. — Herbs  or  shrubs.  (De  Cand.) 

Species  1.  A.  verus,  L.  E. — Flowers  axillary,  in  clusters  of  2  to  5  sessile, 
^'"(y  tomentose,  obtusely  5-toothed.  Leaflets  8  to  9  pairs,  linear,  hispid.  (De 
land.) — A  small  shrub.  Branches  covered  with  imbricated  scales  and  spines,  the 
remains  of  former  petioles.     Flou:crs  yellow,  papilionaceous.   Persia.      According 

•  'OUTS  il'Uhl.  Xat.  li.  24.  1   Wvrls.  by  Lewis,  p.  A25 

Prodr.  Fl.  Grac.  li.  90.  «  Lib.  in.  Jap.  23. 
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to  Olivier,  the  Tragacantb  of  Asia  Minor,  Armenia,  and  Northern  Persia,  forming 
the  greater  part  of  that  of  Europe,  is  yielded  by  this  species. 

2.  A.  Gummifer,  D. — Flowers  3  to  5  axillary,  sessile.  Calyx  5-cleft,  together 
with  the  legumes  woolly.  Leaflets  4  to  6  pairs,  oblong-linear,  smooth,  (Do  rami.) 
— Lebanon.  According  to  Labillardiere  this  species  yields  Tragacantb..  (Do  ('and.) 
Dr.  Lindley1  received  this  plant  from  Mr.  Brant,  English  Consul  at  Eraeroam  as 
the  tragacanth  plant  of  Koordistan,  which  yields  the  white  or  best  kind  of  traga* 
canth. 

3.  A.  creticus. — Flowers  axillary,  sessile,  clustered.       Calyx  5-partite  with 

feathery,  setaceous   lobes  rather  longer  than  the 
F'g-  3C5-  corolla.     Leaflets  5  to  8  pairs,  oblong,  acute,  to- 

mentos'e.  (De  Cand.) — Mount  Ida,  in  Crete,  where 
it  yields  Tragacanth,  according  to  Tournefort. 

4.  A.  strobiliferus,  Lindley. — Flowert  capi- 
tate in  an  ovate,  sessile,  axillary  strobile. — Brack 
imbricated,  pointletted,  tomentose.  Calyx  feathery, 
5-cleft.  Segments  of  the  Corolla  equal.  LeafleU 
3-paired,  woolly,  oval,  awned  at  the  apex,  narrow 
at  the  base  (Lindley). — Koordistan. — This  plant 
was  sent  by  Mr.  Brant  as  the  "  shrub  from  which 
the  red  or  inferior  species  of  gum  tragacanth  is 

Astragalus  creticus.  produced."3 

Production. — Tragacanth  is  a  natural  exuda- 
tion from  the  stem  of  the  before-mentioned  plants.  The  cause  of  the  exudation  of 
this  as  of  other  gums  is  thus  explained  by  De  Candollc.3  The  gummy  matter  re- 
sides in  the  bark  and  albumen  ;  it  is  the  nutritive  juice  of  the  plant;  and  its  escape, 
therefore,  is  analogous  to  hemorrhage  in  animals  :  hence  plants  in  which  it  spon- 
taneously occurs  are  always  in  a  sickly  state.  The  mechanical  cause  of  the  expul- 
sion of  this  juice  is  dependent  on  the  unequal  hygromctric  properties  of  the  different 
parts  of  the  stem.  The  wood  absorbs  more  moisture  from  the  air  than  the  bark, 
and  hence  it  swells  more.  In  consequence  of  its  enlargement,  it  distends  the  bark, 
which,  by  the  internal  pressure  of  the  wood,  gives  way,  and  the  gummy  matter 
escapes.  This  explanation  is  quite  in  conformity  with  facts  mentioned  by  Labil- 
lardiere— that  tragacanth  flows  only  in  abundance  during  the  night,  and  a  little 
after  sunrise.  A  cloudy  night,  or  a  heavy  dew,  is,  he  thinks,  necessary  for  its  pro- 
duction ;  for  the  shepherds  of  Lebanon  only  go  in  search  of  this  substance  when  the 
mountain  has  been  covered  during  the  night  with  thick  clouds. 

Description. — Tragacanth  (gummi  tragacantha)  is  frequently  called  in  the 
shops  gum  dragon.  It  is  white,  yellowish,  or  yellowish-brown,  hard,  tough,  odour- 
less, tasteless,  swelling  considerably  in  water,  and  forming  a  thick,  tenacious  muci- 
lage.    Two  kinds  of  it  are  known. 

1.  Flaky  Tragacanth :  Smyrna  Tragacanth  (Martius)  :  Tragacanth  of  the  As- 
tragalus vents  ? — This  is  the  tragacanth  usually  found  in  English  commerce.  It 
occurs  in  moderately  large,  broad,  thin  pieces,  marked  with  arched  or  concentric 
elevations. 

2.  Vermiform  Tragacanth:  Morea  Tragacanth  (Martius);  Tragacanth  of  the, 
Astragalus  creticus? — This  variety  is  rarely  met  with  in  this  country,  but  is  com- 
mon on  the  continent.  It  occurs  in  small,  twisted,  filiform,  spiral  pieces.  There 
is  more  starch  in  it  than  in  the  first  variety. 

Commerce. — Tragacanth  is  imported  in  cases  and  chests  from  Smyrna  and  other 
ports  of  the  Levant.     In  1836,  duty  (6s.  per  cwt.)  was  paid  on  87  cwt. 

Composition. — The  ultimate  analysis  of  tragacanth  has  been  made  by  Hermann 
and  by  Guerin-Varry.4 

1  Botanical  Register,  May  1840.  2  Ibid.  Miscellaneous  Notions,  p.  38. 

*  Phys.  Veg.  t.  i.  4  Journ.  de  (Jhim.  Mid.  vil.  742. 
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Hermann's  Analysis. 

Atoms.      Eq.  Wt.      Per  Cent. 

Carbon 10    ...    60    ...      40.50 

Hydrogen 10     ...    10     ...        6.61 

Oxygen 10     ...    80     ...      52.89 

Tragacanth  gum     .      1     .  .   .  150     .  .  .     100.00 


Guerin-Varry's  Analysis. 


Soluble  part. 
42.01 
6.42 
54.47 

103.00 


Insoluble  ditto. 

35.79 

7.11 

57.10 

100.00 


In  1805,  Vauquelin1  made  an  examination  of  the  proximate  constituents  of 
tragacanth.  In  1815,  Bucholz2,  and  in  1831  Guerin-Varry,3  published  proximate 
analyses  of  this  gum. 


Bucholz's  Analysis. 

Common  gum 57 

Iiussorin 43 


Gum  Tragacanth 


Guerin-Varry'1 s  Analysis. 

Arabin     53.30 

Bassorin  and  starch     .......    33. 10 

Water 11.10 

Ashes 2.50 


Gum  Tragacanth 100.00 


1.  Tragacanthtit. — idragantin;  Soluble  gum  or  Arabin  of  Tragacanth. — The  soluble  gum  o( 
tragacanth  is  usually  regarded  as  similar  to  gum  Arabic,  and  hence  it  is  called  arabine;  but  is 
distinguished  by  silicate  of  potash  and  perohloride  of  iron  producing  no  change  in  it,  and  by  a 
peculiar  appearance  of  the  precipitate  produced  with  alcohol  (the  precipitate  is  flocculent,  and 
collects  in  a  simple  opake  and  mucous  mass). — In  common  with  arabine,  it  produces  precipi- 
tates with  diacetate  of  lead,  protochloride  of  tin,  and  protonitrate  of  mercury.  Oxalate  of  am- 
monia detects  in  it  a  calcareous  salt, 

2.  Bassoiukt.  Insoluble  gum  of  Tragacanth. — The  insoluble  part  of  gum  tragacanth  is  similar 
to  that  of  gum  Bassora,  and  hence  it  is  called  Bassorin.     It  swells  up  in  water. 

3.  Starch. — Starch  globules  may  be  detected  in  the  bassorin  (when  swollen  up  by  water) 
both  by  the  microscope  and  by  iodine. 

According  to  Guibourt,*  tragacanth  contains  neither  arabin  nor  bassorin,  but  is  essentially 
formed  by  an  organized  gelatiniform  matter,  very  different  to  gum  Arabic,  both  in  its  physical 
and  its  chemical  properties,  and  which  swells  and  divides  in  water,  so  as  in  part  to  pass  through 
a  filter.  The  insoluble  part  of  tragacanth  is,  according  to  the  same  authority,  a  mixture  of 
starch  and  lignin,  which  lias  nothing  in  common  with  bassorin.  De  Candolle  suggests  that  the 
insolubility  and  swelling  of  tragacanth  in  water,  may  arise  from  the  gummy  matter  being  con- 
tained in  cells. 

Physiological  Effects. — Like  other  gums,  tragacanth  is  emollient,  demulcent, 
and  nutritive  ;  but  difficult  of  digestion. 

Uses. — Tragacanth,  in  powder,  is  used  rather  as  a  vehicle  for  active  and  heavy 
medicines  (as  calomel)  than  on  account  of  its  own  proper  effects.  It  is  occasion- 
ally, however,  taken  as  a  sheathing  or  demulcent  agent  in  irritation  of  the  mucous 
membranes. 

Administration. — Dose  of  the  powder,  Jss  to  5ij. 

1.  PiMS  TRAGACANTILE  COMPOSITE,  L.  E.;  Compound  Powder  of  Tragacanth. 
— (Trafrucantli  bruised;  Gum  Arabic  bruised;  Starch,  of  each  3iss>  Pure  Sugar 
|iij.  Kub  the  Starch  and  Sugar  together  to  powder,  then  having  added  the  Traga- 
canth and  Gum  Arabic,  mix  them  together.) — Employed  as  a  vehicle  for  the  exhibi- 
tion of  active  and  heavy  powders  to  children. — Dose  for  an  adult,  3ss  to  3J- 

J.  1IIICII  \G0  TRAGACANTILE,  E.— (Tragacanth  5ij  ;  Boiling  Water  f^ix.  "  Mace- 
rate for  twenty-four  hours,  then  triturate  to  dissolve  the  gum,  and  express  through 
linen  or  calico,"  E.~) — Employed  in  making  pills  and  lozenges  ;  also  to  suspend 
heavy  powders,  as  the  metallic  oxides,  in  water.  It  has  also  been  recommended  as 
an  application  to  burns. 


('him.  liv.  312. 
ril  cit. 


1  Gmelin,  Handb.  d.  Chem.  ii.  779. 
4  Hist,  des  Drog.  ii.  477. 
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275.  MUCUNA  PRURIENS,  De  Cambtte,  L.  £-COMMON  COW- 
HAGE,  OR  COW-ITCH. 

Dolichos  pruriens,  Linn.  D.— Stizolobinm  pruriens.  Persoon. 

Sex.  Syst.  Diadelphia,  Pecandria. 

(Fructus  pubes.  L.— Hairs  from  the  pod,  E.— The  hairy  down  of  the  pod,  D.) 

History. — One  of  the  earliest  writers  who  mention  this  plant  is  Kay.1  It  was 
long  confounded  with  the  31.  prurita,  Hooker. 

Botany.  Gen.  Char. —  Calyx  campanulate,  2-lipped  ;  the  lower  lip  trifid  with 
acute  segments,  the  middle  one  the  longest;  the  upper  lip  broader,  entire,  obtuse. 
Vexillum  ascending,  shorter  than  the  alae  and  keel ;  alse  oblong,  as  long 
keel;  heel  oblong,  straight,  acute.  Stamens  diadelphous  ;  anthers  10,  of  which  5 
are  oblong-linear,  and  5  ovate,  hirsute.  Legume  oblong,  knotted,  2-valved  with 
cellular  partitions.  Seeds  roundish,  surrounded  by  a  circularly  linear  hiluni.— 
Twining  herbs  or  shrub*.  Leaves  pinnately  trifoliate.  Racemes  axillary.  Legumtt 
usually  hispid  and  stinging,  by  the  innumerable  very  brittle  hairs  which  readily 
penetrate  the  skin.  (De  Cand.) 

Sp.  Char. — Floicers  in  racemes.  Legumes  stinging,  with  somewhat  keeled 
valves.  Leaflets  hairy  beneath,  acuminate;  the  middle  one  rhomboidal,  the  lateral 
ones  dilated  externally.  (De  Cand.) — Root  perennial.  Stem  herbaceous.  Fbmen 
with  a  disagreeable  alliaceous  odour;  vexillum  flesh-coloured;  alse  purple  or  violet; 
heel  greenish-white. 

Hab. — West  Indies. 

Mucuna    pnuniTA,  Hooker.2 — A    native  of  the   East   Indies;  has  been  usually  confoi 
with  the  American  M.  prurient ;  but  is  distinguished  by  its  smaller  leaves,  its  more  obtuse  (not 
acuminated)  leaflets,  the  middle  one  being  more  truly  rhomboidal;  its  flowers  mon 
threes,  and  by  its  legumes  being  greatly  broader,  compressed,  free  from  any  raised  line  on  the 
back  of  the  valve;  whilst   in  the   American  M.  pruriens,  the    pods   are  much  narrower,  terete, 
and  keeled  on  the  valves. 

Description. —  Cmohage  or  Cow-itch  (siliqua  hirsuta)  is  the  legume  of  the  Mu- 
cuna pruriens  (legumen  mucunse,  stizolobic,  vel  dolichos  prwrierMu).      It  is  of  a 

brownish  colour,  is  shaped  like  the  letter  I ;  about  four  or  five  inches  long,  contains 

from  four  to  six  seeds,  and  is  clothed  with  strong,  brown,  bristly,  stinging  hairs 
{pubes  leguminis;  setfe  siliquse  hirsutas),  which,  examined  by  the  microscope,  appear 
like  porcupines'  quills,  but  are  slightly  notched  or  serrated  towards  the  point. 

Composition. — The  hairs  contain  tannic  acid.3 

Physiological  Effects. — A  decoction  of  the  root  or  of  the  legumes  is  said  to 
be  diuretic,  and  was  formerly  used  in  dropsy.*  The  setae  applied  to  the  skin  pro- 
duce intolerable  itching,  and,  in  some  persons,  pain,  redness,  swelling,  and  even  an 
eruption.  These  effects,  which  are  increased  by  rubbing,  but  diminished  by  the 
application  of  oil,  are  referable  to  the  mechanical  properties  of  the  seta). 

Uses. — The  setas  have  been  celebrated  for  their  anthelmintic  properties.  Their 
action  is  supposed  to  be  mechanical ;  that  is,  they  are  supposed  to  pierce  and  tor- 
ment intestinal  worms,  and  thereby  to  oblige  them  to  let  go  their  hold.  In  support 
of  this  explanation,  Mr.  Chamberlaine5  tells  us  he  sprinkled  some  of  the  hairs  in  a 
calabash  full  of  very  large  round  worms  (Ascaris  lumbricoides),  and  that  in  a  little 
time  the  animals  began  to  writhe  and  twist  about,  evincing  thereby  extreme  torture. 
On  examining  them  with  a  magnifying-glass,  the  hairs  were  found  sticking  loosely 
in  various  parts  of  their  bodies.  Their  usual  want  of  action  on  the  intestines^  is 
ascribed  t<5  the  mucous  secretion  which  defends  the  subjacent  membrance  from  in- 
jury.    In  one  case  diarrhoea  followed  the  use  of  a  very  large  dose  of  the  electuary, 

■  Hist.  Plant,  i.  887.  2  Bot.  Miscll.  ii.  348. 

3  Martius,  Pharmakogn.  *  Browne,  Jamaica,  p.  291. 

4  I'ract.  Treat,  on  Stizolobium,  or  Cowhage,  p.  57,9th  edit.  1804. 
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and  in  another  instance  enteritis  came  on,  after  taking  this  preparation  once ;  but  it 
is  not  certain  that  these  were  the  consequences  of  the  operation  of  the  hairs.1 

Cowhage  has  been  principally  celebrated  for  expelling  the  large  round  worm 
,'.<  hunhricoidcs),  and  the  small  thread-worm  (A.  vermicularis).  It  has  not 
proved  equally  serviceable  against  the  tape-worm  (Taenia  solium). 

Administration. — The  best  mode  of  exhibiting  the  setse  is  in  treacle,  syrup, 
or  honey.  The  quantity  of  hairs  should  be  sufficient  to  give  the  syrup,  or  treacle, 
the  consistence  of  honey,  or  of  an  electuary;  and  of  this  mixture  a  teaspoonful 
maybe  given  to  children,  and  a  tablespoonful  to  adults ;  this  dose  should  be  taken 
twice  a  day — namely,  at  going  to  bed,  and  in  the  morning  an  hour  before  breakfast. 
Chamberlaine  says  it  usually  operates  more  effectually  where  a  gentle  emetic  has  been 
premised.  After  continuing  the  electuary  for  three  or  four  days,  a  brisk  purgative 
of  jalap,  or  senna,  should  be  taken,  which  will  in  general  bring  away  the  worms. 

276.  PTEROCARPUS  SANTALINUS,  Id™.  L.  .E.-THREE- 
LEAVED  PTEROCARPUS. 

Sex.  Syst.  Diadelphia,  Decandria. 

(Lignum,  L. — Wood,  E.) 

History. — Avicenna3  mentions  red  sandal  wood  (mndalm  rubens).  Garcias3 
thinks  the  terra  sandal  is  a  corruption  of  chandama,  the  name  by  which  the  wood 
is  known  in  Timor. 

Botany.  Gen.  Char. — Sepals  5,  cohering  to  form  a  5-toothed  calyx.  Petals 
5,  forming  a  papilionaceous  corolla.  Stamens  10;  the  filaments  variously  com- 
bined. Legume  indehiscent,  irregular,  somewhat  orbicular,  surrounded  by  a  wing, 
often  varicose,  1-sceded.  Cotyledons  thick,  curved;  radicle  somewhat  inflexed  at 
the  base  of  the  embryo. — Unarmed  trees  or  shrubs.  Leaves  unequally  pinnated. 
(De  Cand.) 

Sp.  Char. — Arboreous.  Leaflets  3  (rarely  4  or  5  ?),  roundish,  retuse,  glabrous. 
Racemes  axillary,  simple  or  branched.  Petals  long-clawed,  all  waved  or  curled  on 
the  margins.  Stamens  combined  into  a  sheath,  split,  down  to  the  base  on  the 
upper  side,  and  half-way  down  on  the  lower.  Legume  long-stalked,  surrounded 
by  a  broad,  membranous  wing,  obtuse  at  the  base,  1-  or  rarely  2-seeded.  (Wight 
and  Arnott.) 

A  lofty  tree.     Floivers  yellow,  with  red  veins. 

Hab. — Mountains  of  Coromandel  and  Ceylon. 

Description. — Red  Sandal  or  red  Sander's  wood  (lignum  santali  rubri;  lig- 
num mntalinum  rubrum)  is  imported  in  roundish  or  somewhat  angular  billets, 
which  are  blackish  externally,  but  of  a  blood-red  internally.  It  is  compact,  heavy, 
of  a  fibrous  texture,  but  is  capable  of  taking  a  fine  polish ;  almost  tasteless,  and 
inodorous,  except  when  rubbed,  when  it  emits  a  feeble  smell.  It  scarcely  commu- 
nicates colour  to  water.  Alcohol,  as  well  as  alkaline  solutions,  readily  extract  the 
colouring  matter.  The  alkaline  solution  is  violet-red,  and  forms  a  precipitate  (san- 
on  the  addition  of  acids.  The  alcoholic  solution  produces  precipitates  with 
several  metallic  solutions;  thus,  violet  with  solutions  of  lead,  scarlet  with  corrosive 
sublimate,  and  deep  violet  with  sulphate  of  iron. 

Composition. — Red  Sandal  wood  was  analyzed  by  Pelletier,4  who  found  in  it  a 
\r colouring  matter,  which  he  called  santalin  (about  16.75  per  cent.),  extract- 
"',  gallic  acid,  and  woody  fibre. 

Savtalih  is  dark-red,  with  a  resinous  appearance;  almost  insoluble  in  water,  but  soluble  in 

lloohol,  alkaline  solutions,  ether,  acetic  acid,  and  slightly  so  in  some  of  the  volatile  oils  (as  the 

Oils  of  lavender  and  rosemary).     The  effects  produced  on   its  alcoholic  and  alkaline  solutions 

&0,  are  similar  to  those  above  mentioned  on  the  tincture  of  the  wood.     The  composi- 

intalin  is,  carbon  75.03,  hydrogen  6.37,  oxygen  18.6;  or  C|6H803. 

'tuberliiine,  op.  tit.  p.  05.  -  Canon,  lib.  ii.  tract  ii.  cap.  0.50. 

'  Clusius,  Exot.  173.  *  Journ.  Pliys.  lxxix.  268. 
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Uses.— It  is  employed  in  medicine  as  a  colouring  agent.    (See  Tinctura  1 
dulse  composita.) 

277.   PTEROCARPUS  (Marsvpium,L.Roxb),  ERINACEUS,  Lamarck, D.E- 

THE  INDIAN  KINO-TREE. 

Sea:.  Syst.  Diadelphia,  Decandria. 
(Succus  ex  inciso  cortice  fusus,  sole  induratus,  L.— Kino-Indicum  ;  Concrete  exudation  of  this  and  other 
undetermined  genera  and  species,  E.— Kino  [plant  yielding  it  unnamed],  D. 

History. — In  1757,  Dr.  Fothergill1  described  an  astringent  gum,  which  he  sup- 
posed (though  on  very  loose  evidence)  to  have  been  brought  from  the  River  Gambia  • 
and  hence  he  termed  it  Gummi  rubrum  astringens  gambiense.  Iu  1774,  it  waa  in- 
troduced into  the  Edinburgh  Pharmacopoeia  as  Gummi  kino;  and  in  1787,  into  the 
London  Pharmacopoeia  as  Resina  kino.  It  was  described  under  this  designation  in 
the  3d  edition  of  Lewis's  Exp.  Hid.  of  the  Mat.  Med.,  by  Dr.  Aikin,  in  1784.  In 
1794,  Schenck2  published  an  inaugural  dissertation  on  it.  I  have  not  been  able  to 
ascertain  why  it  was  called  kino;  nor  cau  the  precise  nature  of  the  substance  re- 
ferred to  be  now  ascertained.  Several  years  since  I  accidentally  found,  in  the  ware- 
house of  an  old  drug  firm  in  London,  a  substance  marked  Gummi  rubrum  astrin- 
gens,  which  I  was  told  had  formerly  fetched  a  very  high  price.  It  has  subscqurntly 
proved  to  be  Butea  gum.  I  was  at  first  inclined  to  believe  that  it  was  the  original 
astringent  gum  of  Fothergill,  and  it  has  been  described  by  Professor  Guibourt  •  u 
gomme  astringente  dc  Gamble.  But  a  more  attentive  perusal  of  Dr.  Fothergill'g 
paper  has  led  me  to  doubt  their  identity  (see  Butea  gum).  It  is  somewhat  remark- 
able, however,  that  the  Hindu  name  for  Butea  gum  is  kueni  or  kuenee,  from  which 
the  European  term  kino  may  probably  be  derived. 

Botany.     Gen.  Char. — See  Pterocarpus  santalinus. 

Sp.  Char. — Stamens  monadelphous.  Leaflets  5-7,  alternate,  elliptical,  rather 
emarginate,  leathery,  smooth.  Branches  and  calyxes  smooth.  Panicle  terminal. 
Pod  half-circular,  oblique,  smooth. — A  tree. 

Hab. — Malabar. 

Extraction  of  the  Juice  of  Pterocarpus  erinaceus. — "  When  an  incision 
is  made"  in  the  trunk  and  branches  of  the  tree,  "  the  juice  flows  out,  at  first  of  an 
extremely  pale-red  colour,  and  in  a  very  liquid  state ;  but  it  soon  coagulates,  be- 
coming of  a  deep  blood-red  hue,  and  so  remarkably  brittle,  that  its  collection  is 
attended  with  some  difficulty."4 

Commerce  of  Kino. — Two  substances  are  met  with  in  English  commerce  under 
the  name  of  kino — one  called  Botany  Bay  Kino,  which  is  the  inspissated  juice  of 
the  Eucalyptus  resini/era  (before  described),  the  other,  apparently  an  extract,  im- 
ported from  Bombay  and  Tellicherry,  and  which  may  be  termed  East  Indian  Kmo. 
The  latter  is  presumed  to  be  the  substance  referred  to  in  the  British  pharmacopoeias, 
as  it  is  always  regarded  in  commerce  as  genuine  gum  kino.  It  is  imported  in  boxes, 
chiefly  from  Bombay  or  Tellicherry. 

In  my  museum,  I  have  several  other  substances,  apparently  extracts,  which  I  have  received 
as  kino,  mostly  from  Professor  Guibourt,  who  has  described  several  of  them  in  his  Hist,  lies  Drag. 
ii.  428.  One  of  these  is,  perhaps,  Jamaica  kino.  A  second  I  received  as  Colombian  kino.  A 
third  I  believe  to  be  foreign  extract  of  rhatany.  I  have  never  met  with  them  in  English  com- 
merce, and  therefore  think  it  needless  to  describe  them. 

Description. — East  Indian  kino  [kino  indicum  seu  ostindicum),  sometimes 
called  Amboyna  kino  (kino  amboinense),  and  usually  known  in  the  shops  as  gum 
kino  (kino,  Ph.  L.  E.  D.),  occurs  in  small,  angular,  glistening  fragments,  the  larger 
of  which  appears  almost  black,  the  smaller  being  reddish.  When  entire  they  are 
opake,  but  in  thin  laminae  are  transparent  and  ruby-red.     They  are  brittle  between 

1  Med.  Obs.  and  Inq.  i.  358,  4th  edit.  1776.  •  Call.  Diss.  med.  Marburg,  t.  v. 

3  Hist,  des  Drog.  ii.  428,  3me  edit. 

4  Gray,  Trav.  in  Western  Africa,  in  Stevenson  and  Churchill's  Med.  Bot. 
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the  fingers,  soften  in  the  mouth,  stick  to  the  teeth,  and  colour  the  saliva  red.  They 
are  inodorous,  but  have  a  very  astringent  taste.  Both  water  and  alcohol  acquire, 
by  digestion  on  kino,  a  deep  red  colour.  The  aqueous  decoction  becomes  turbid  on 
coolinc  The  mineral  acids  and  solutions  of  gelatine,  emetic  tartar,  acetate  of  lead, 
jeaquichloride  of  iron,  and  nitrate  of  silver,  produce  precipitates  with  the  watery 
infusion. 

In  the  former  edition  of  this  work,  the  tree  yielding  East  Indian  kino  was  said 
to  be  unascertained  ;  but  that  it  was  probably  a  native  of  the  Malabar  coast,  for  all 
the  importations  of  East  Indian  kino  which  I  had  traced,  were  from  Bombay  or 
Tellicherry.  An  experienced  East  India  broker  had  assured  me  it  was  the  produce 
of  the  Malabar  coast.  As  pterocarpus  erinaceus  is  not  known  to  grow  in  India, 
there  is  no  ground  for  ascribing  East  Indian  kino  to  that  species.  The  London 
College  have  now  made  kino  the  produce  of  Pterocarpus  marsupium,  which,  Dr. 
Roxburgh1  says,  yields  an  astringent  inspissated  juice  exceedingly  like  Butea  gum. 
I  am  indebted  to  Mr.  Edward  Solly  for  a  sample  of  extract  of  Pterocarpus  marsu- 
pium, which  he  received  from  Dr.  Gibson.  It  is  a  dark  red,  tenacious,  acidulous, 
moderately  astringent  substance.  It  differs,  therefore,  from  the  gummy  resin  which 
Dr.  Roxburgh  describes  as  being  the  product  of  this  tree.  This  accurate  naturalist 
describes  it  as  being  very  brittle,  and  having  a  strong,  but  simply  astringent  taste  ; 
characters  which  apply  to  East  Indian  kino. 

Composition. — East  Indian  kino  was  analyzed  by  Vauquelin,2  who  found  its 
constituents  to  be  as  follows :  tannin  and  peculiar  extractive  lb,  red  gum  24,  in- 
soluble matter  1.  A.  W.  Buchner3  has  subsequently  shown  that  catechine  is  a  con- 
stituent of  kino.  To  this  substance,  which  has  been  before  noticed,  kino  owes  its 
power  of  communicating  a  green  colour  to  the  salts  of  iron. 

Physiological  Effects. — Astringent.  Less  effective,  and  less  readily  dis- 
solved in  the  alimentary  juices  than  catechu,  to  which,  in  its  operation,  it  is  closely 
allied. 

Uses. — Employed  in  medicine  as  an  astringent  only ;  principally  in  obstinate 
chronic  diarrhoea. '  In  this  disease  it  is  usually  given  in  combination  with  chalk, 
and  frequently  with  opium.  In  pyrosis,  the  compound  powder  of  kino  (i.  e.  opium 
and  kino)  has  been  found  serviceable.  Dr.  Pemberton4  ascribes  to  kino  a  power  of 
restraining  the  discharge  of  the  mucous  glands  of  the  intestinal  canal  when  they 
are  secreting  too  much,  and  of  contracting  vessels  already  too  much  relaxed,  with- 
out exerting  any  such  power  over  the  glands  and  vessels  when  they  are  acting 
naturally.  It  has  been  administered  as  an  astringent  in  leucorrhcea  and  sanguineous 
exhalations,  and  as  a  tonic  in  inter miltents.  As  a  topical  astringent  it  has  been  ap- 
plied to  flabby  ulcers,  and  used  as  a  gargle,  injection,  and  wash. 

Administration. — The  dose  of  the  powder  is  grs.  x. 

1.  TINCTURA  KINO,  L.  E.  [U.  S.]  ;  Tincture  of  Kino.— (Kino,  bruised,  siiiss; 
Rectified  Spirit  Oij.  Digest  for  seven  days,  and  strain.  "This  tincture  cannot 
be  conveniently  prepared  by  the  process  of  percolation,"  B.) — [The  U.  S.  Pharm. 
directs  kino  in  powder  Jvj  ;  Diluted  Alcohol  q.  s.  Mix  the  kino  with  an  equal  bulk 
of  Band,  and  having  introduced  it  into  a  percolator,  pour  Diluted  Alcohol  gradually 
upon  it  until  eight  fluidounccs  of  filtered  liquor  are  obtained.] — Astringent.  Used 
in  diarrhoea  and  hemorrhages,  generally  as  an  adjunct  to  the  chalk  mixture.  Dose, 
f3j  to  f3ij.  It  is  said  that  by  keeping  this  tincture  has  in  some  instances  become 
gelatinous,  and  lost  its  astringency.  Where  this  occurred,  probably  the  Botany  Bay 
kino  (inspissated  juice  of  the  Eucalyptus  resinifera)  had  been  employed. 

L  l'l'LVIS  KINO  COMPOSITUS,  L. ;  Compound  Powder  of  Kino.— (Kino  3xv;  Cin- 
namon 5ss;  Dried  Opium  5j.  llub  them  separately  to  a  very  fine  powder;  then 
mix  them.) — Twenty  grains  of  this  powder  contain  one  grain  of  opium.  This 
powder  is  employed  as  an  astringent  in  chronic  diarrhoea  and  pyrosis.  The  dose 
of  it  is  grs.  v  to  §j. 

'  Fl.  In'l.  iii.  235.  9  Ann.  de  Chim.  xlvi.  32L. 

'  Pharm.  Central-Matt.  f&T  1833,  S.  029  and  Go2.  4  Diseases  of  the  Abdom.  Viscera. 
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Sub-order  II.     Mimose.e. 

278.  ACACIA,  De  Candolle.— VARIOUS  SPECIES  YIELDING 

GUM,  E. 

Acaciae  species  variae,  L.  —Acacia  varek  et  A.  vera,  D. 

Sex.  Syst.  Polygamic,  Moncecia. 

(Gummi,  L.  Z).— Gum,  E.) 

History. — The  Shittah  tree,1  whose  wood  is  mentioned  in  several  parts  of  the 
Old  Testament,2  is  supposed  to  have  been  an  Acacia.  By  some  it  has  been  thought 
to  have  been  the  A.  vera,3  by  others  the  A.  horrida* 

Hippocrates  speaks  of  the  Acacia,5  which  he  sometimes  calls  the  Egyptian 
Acacia,0  at  other  times  the  White  Acacia.7  He  is  usually  supposed  to  refer  to 
Acacia  vera  ;  but  Dierbach3  is  of  opinion  that  A.  Senegal  is  meant ;  which,  he  ob- 
serves,  is  distinguished  by  its  white  bark,  white  wood,  and  white  flowers,  and  there- 
fore the  term  white  could  apply  to  it  only.  Furthermore,  the  white  fragrant  oint- 
ment9 was  probably  prepared  from  the  flowers  of  the  A.  Senegal,  and  not  of  J.  vera. 
whose  flowers  would  yield  a  yellow  ointment,  and  have  not  such  an  agreeable 
odour  as  those  of  the  former  species.  Hippocrates10  also  mentions  gum  (xd/i/u), 
which  he  used  in  medicine.  Delile11  considers  the  ''Axai^a  8^a;  (  Thirst)/  Thorn) 
of  Theophrastus12  to  be  Acacia  Seyal,  which  Pliny13  calls  Spina  siiims. 

Botany.  Gen.  Char. — Flowers  polygamous.  Calyx  4-  to  5-toothed.  Petals  4  to 
5,  either  free  or  cohering  to  form  a  4-  to  5-cleft  corolla.  Stamens  varying  in  number, 
10  to  200.  Legume  continuous,  juiceless,  2-valved. — Shrubs  or  trees.  Thorns  stipular, 
scattered,  or  none.  Flowers  yellow,  white,  or  rarely  red,  capitate  or  spiked.  (De  Cand.) 
Species.  1.  A.  VERA,  Willdenow,  L.  D. ;  Mimosa  nihtica,  Linn.  ;  Egyptian 
Thorn. — Spines  in  pairs.  Branches  and  Leaves  smooth.  Pinnae  2  pairs;  leaflets 
8  to  10  pairs,  oblong-linear ;  with  a  gland  between  the  pinnae.  Flowers  in  globose 
heads  ;  heads  about  two  together,  stalked,  axillary.  Legume  moniliform.  (De  Cand. ) 
— Middling-sized  tree.  Flower-heads  bright  yellow. — A  native  of  Arabia,  and  of 
Africa  from  Senegal  to  Egypt.  Its  fruit,  termed  Egyptian  and  Senegal  bablah 
{bablah  d'Eyypte  et  da  Senegal,  Guibourt),  has  been  employed  in  tanning  and 
dyeing.  The  succus  acacias  verse,  is  the  inspissated  juice  of  the  unripe  fruit,  and 
was  formerly  used  as  an  astringent.  Acacia  vera  yields  gum  Arabic,  and  also  a 
portion  of  the  gum  Senegal. 

2.  A.  arabica,  Willd.  D. ;  Acacia  nihtica,  Delile ;  Mimosa  arabica,  Rox- 
burgh.— Spines  in  pairs.  Branches  and  petioles  po 
cent.  Pinnae  4  to  6  pairs;  lea/lets  10  to  20  pairs, 
oblong-linear,  with  a  gland  beneath  the  inferior  and 
often  between  the  last  pinnae.  Flowers  in  globose, 
stalked,  axillary,  subternate  heads.  Legume  monili- 
form. (De  Cand.) — A  small  tree.  Flower-heads  yel- 
low.— Considered  by  Ehrenberg  to  be  a  variety  of  the 
preceding  species. — A  native  of  Senegal,  Egypt, 
Arabia,  and  India. — Its  fruit,  termed  Indian  bablah 
(bablah  de  VInde,  Guibourt),  is  used  for  tanning  and 
dyeing.  Probably  yields  part  of  the  gum  Arabic  and 
Fast  Indian  gum. 

3.  A.  Karoo,  Hayne,  Nees  and  Ebermaicr.— Cape 
of  Good  Hope.     Said  to  yield  Cape  gum. 
A  arabka.  4.  A.  Gummifera,  Willdenow. — Arabia;  Africa, 
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i  Isaiah,  xli.  19. 

3  Carpenter,  Script.  Nat.  Hist. 

'  "  Ax.dL<.'droL,  or  Thorn,  p.  568,  ed    Fees. 

1  "A.  Aiux.ii,  p. 632. 

9  M-jscv  mvacv  tt'iywrrTia,  p.  265. 
li  Flore  d'Egypte,  p.  286,  fol. 
13  Hist.  Xat.  lib.  xiii.  cap.  1,  ed.  Yalp. 


2  As  Exod.  xxv  5. 

4  Picture  JJ  < 

6  "A.  a.iywr'ri*,  p.GTI. 

8  Arzneim.  d.  Hippok. 

"  Pages  867  a 
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near  Mogadore.     Said  by  Forskiil1  to  yield  a  gum,  which  is  collected  by  the  Arabs. 
Probably  furnishes,  in  part  at  least,  Barbary  yum. 

5.  A.  Seyal,  Delile. — Egypt  and  Senegaiubia.  Yields  a  gum  which  forms  part 
oi<l\im  Senegal.     The  tears  are  white,  hard,  vitreous,  and  vermiform. 

6.  A.  tortilis,  Forskiil,  Nees,  and  Ebermaier. — Arabia.  Its  gum  is  collected 
by  the  Bedouins  of  the  desert. 

7.  A.  Ehrenbergii,  Hayne,  Nees,  and  Ebermaier. — Arabia.  Its  gum  is  col- 
lected by  the  Bedouins  of  the  desert. 

8.  A.  Senegal,  Willdenow;  A.  VereJc,  Adanson. — Arabia  and  Africa,  from 
Senegal  to  the  Cape  of  Good  Hope.  Abundant  in  the  forest  of  Sahel,  near  Sene- 
gal. Yields  (jam  Senegal  in  vermiform,  ovoidal,  or  spheroidal  tears,  which  are 
wrinkled  externally,  but  are  transparent  internally. 

Production  of  Gum. — The  gum  of  the  Acacia  trees  flows,  in  the  liquid  state, 
from  the  trunk  and  branches,  and  hardens  by  exposure  to  the  air.  It  usually  ex- 
udes spontaneously  (see  some  remarks  on  the  cause  of  the  exudation  of  gum,  ante, 
p.  820).  In  some  instances,  however,  the  discharge  is  facilitated  by  incisions. 
In  Barbary,  the  largest  quantity  of  gum  is  procured  during  the  hot  and  parching 
months  of  July  and  August.  "  The  more  sickly  the  tree  appears,  the  more  gum  it 
yields ;  and  the  hotter  the  weather,  the  more  prolific  it  is.  A  wet  winter  and  a 
cool  or  mild  summer  are  unfavourable  to  the  production  of  gum."3  In  Senegal,  the 
gum  begins  to  flow  when  the  tree  first  opens  its  flowers  ;3  and  it  continues  during 
the  rainy  season  till  the  month  of  December,  when  it  is  collected  for  the  first  time. 
Another  collection  of  the  gum  is  made  in  the  month  of  March,  from  incisions  in 
the  bark,  which  the  extreme  dryness  of  the  air  at  that  time  is  said  to  render  ne- 
iry.4 

Commerce. — Acacia  gum  is  the  produce  of  Africa,  principally,  and  of  Asia.  It 
is  imported  from  the  Levant  and  other  parts  of  the  Mediterranean,  from  Barbary, 
Senegal,  the  East  Indies,  and  the  Cape.  It  comes  over  in  chests,  casks,  skins, 
senilis,  and  bags.  The  duty  on  it  is  6s.  per  cwt.  The  following  are  the  quantities 
on  which  duty  was  paid  in  1839 : — 5 

Cwt. 

Gum  from  tlie  East  Indies      7,869 

Senegal  gum 24.008 

Otlier  sorts  of  gum 7.759 

Total 40,326 

Description. — Acacia  gum  (gummi  acaciae)  occurs  in  variable-sized  tears,  which 
are  inodorous,  more  or  less  coloured,  have  a  slightly  sweetish  taste,  and  a  greater 
or  less  degree  of  transparency.  P^hrenberg  asserts  that  the  characters  of  gum  of 
the  same  species  of  plant  are  liable  to  considerable  variation.  Thus  the  same  tree 
may  yield  a  transparent  or  an  opake,  a  light  or  a  dark  coloured,  gum.  The  fol- 
lowing are  the  most  important  varieties  of  Acacia  gum  : — 

1.  Turkey  or  Arabic  Gum  (Gummi  turcicum  seu  arobicum  ;  Gummi  Mimosx 
varum,  Martius;  Gomme  arahique  vraie,  Guibourt). — This  is  imported  from  Leg- 
horn, Malta,  Trieste,  Gibraltar,  Smyrna,  Alexandria,  Beyrout,  Constantinople,  &c. 
It  is  the  produce  of  Acacia  vera,  and  probably  of  other  species,  especially  A.  ara- 
otca.  It  occurs  in  rounded  tears,  or  amorphous  or  angular  pieces,  varying  in  size 
from  a  pea  to  that  of  a  walnut,  or  even  larger  than  this ;  some  of  the  pieces  being 
transparent,  others  more  or  less  opake,  from  innumerable  cracks  extending  through 
them.  It  has  a  glassy  lustre,  is  white,  yellow,  or  wine-yellow,  and  has  no  odour, 
or,  if  any,  an  acid  one.  Its  specific  gravity  varies  from  1.316  to  1.482.  It  may 
M  readily  broken  into  small  fragments.     It  is  entirely  soluble  in  water,  the  solu- 

1  Fl.  Egypt.  Arab,  cxxiv. 

i   count  of  the  Empire,  of  Morocco,  p.  137,  3d  edit. 
(  Adanson,  Mtm.dt  VAcad.  des  Sc.de  Paris,  p.  8,  4773. 
icflDenii""1'  A<""'-  nisl-  de  I'Afrique  Franfoise,  t.  i.  p.  56  ;  quoted  by  Woodville,  Med.  Bot.  vol.  ii.  p. 

'  Trade  List. 
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tion  having  the  property  of  reddening  litmus,  and  being  feebly  opalescent.  The 
latter  property  is  said,  by  Guerin,  to  be  owing  to  a  small  quantity  of  insoluble  ni- 
trogenous matter  present.  The  white  pieces  constitute  the  gummi  dechm  of  our 
druggists.  On  the  continent,  they  are  called  gum  Turic  {g&mme  TSirique),  from 
Tor,  the  name  of  a  seaport  of  Arabia,  near  the  isthmus  of  Suez ;  while  the  red 
pieces  are  sometimes  said  to  constitute  the  gum  Gedda  (gomme  Jedda,  or  Gedda) 
so  called  after  another  port.  Gum  Gedda  is  occasionally  imported  into  this  coon! 
try  unmixed  with  other  kinds  of  gum.  In  all  the  entries  of  it  which  I  have  been 
able  to  trace,  it  came  from  Alexandria,  in  barrels. 

2.  Barbary  or  Morocco  Gum  (Gummi  Barbaricum). — This  is  imported  from 
Mogadore  and  Mazagau.  In  1830,  there  were  imported  from  Tripoli,  Barbary,  and 
Morocco,  2,0G3  cwt.  of  gum.1  Barbary  gum  is  probably  the  produce  of  Acacia 
gummifera.  Jackson  says  it  is  obtained  from  a  high  thorny  tree,  called  Attakh. 
The  best  kind  is  procured  from  the  trees  of  Morocco,  Ras-el-wed,  in  the  province  of 
Suse,  and  Bled-hummer,  in  the  province  of  Abda;  the  second  qualities  are  the  pro- 
duce of  Shedma,  Duguella,  and  other  provinces.  I  have  two  varieties  of  Barbary 
gum ;  one  (the  Gomme  de  Barbarie  of  Guibourt)  is  in  roundish  or  irregular  tears, 
mixed  with  many  impurities,  imperfectly  transparent,  and  of  a  dull  yellowish 
colour,  with  a  faint  tint  of  green. — It  is  imperfectly  soluble  in  water  and  ha 
analogy  to  Senegal  gum.  The  other  kind  (called  Mogadore  gum)  is  in  small, 
angular,  broken,  mostly  yellow  pieces,  which  resemble  fragments  of  Turkey  gum. 

3.  Gum  Senegal  (Gummi  Senegalense). — This  gum  is  imported  from  St.  Louis, 
St.  Mary's,  the  Biver  Gambia,  Senegal,  and  Bathurst.  In  1839,  duty  (Gs.  per  cwt.) 
was  paid  on  24,698  cwt.  Gum  Senegal  is  probably  obtained  from  several  species 
of  Acacia;  but  especially  A.  Senegal,  A.  vera,  A.  Seyal,  and  A.  Adamonii,  are 
said  to  produce  it  in  part.  It  occurs  in  larger  tears  than  those  of  Turkey  or  Ara- 
bic gum.  On  breaking  them,  we  frequently  find  large  air-cavities  in  their  centres. 
Occasionally,  we  meet  with  whitish  pieces,  but  for  the  most  part  they  are  yellow, 
reddish-yellow,  or  brownish-red.  More  difficulty  is  experienced  in  breaking  or  pul- 
verizing this  gum  than  gum  Arabic,  and  its  fracture  is  more  conchoidal.  The  taste 
of  this  gum  is  similar  to  that  of  the  last. 

Guibourt  distinguishes  two  varieties  of  this  gum,  one  of  which  he  terms  Gomme 
du  Bas  du  Fleuve,  or  gum  Senegal,  properly  so  called;  the  other,  the  Gomme  du 
Hant  du  Fleuve,  or  Gomme  de  Galam.  The  first  is  probably  the  produce  of  Acacia 
Senegal,  while  the  second  is  procured  from  A.  vera.  There  is  but  little  difference 
between  them  ;  yet  gum  Galam  has  a  greater  resemblance  to  Turkey  gum  than  Sene- 
gal gum  has ;  the  pieces  are  more  broken,  and  therefore  more  brilliant,  than  tboie 
of  gum  Senegal,  properly  so  called.  Those  pieces  of  gum  which  have  on  some  part 
of  them  a  yellowish  opake  skin  or  pellicle,  constitute  the  Gomme  pellicuUe  of  Gui- 
bourt. The  Marrons  de  Gomme,  or  Gomme  lignirode,  of  the  same  pharmacologist, 
is  also  found  in  the  Senegal  gum  of  commerce ;  it  consists  of  yellowish  or  dark- 
brownish  pieces,  which  are  difficult  to  break,  opake,  and  rough.  Treated  with  water 
it  is  partially  dissolved,  leaving,  says  Guibourt,  a  residue  of  gnawed  wood  (bail 
ronge).  Guibourt  states  that,  in  most  of  the  marrons,  he  has  found  a  large  ovoid 
cell,  which  had  been  the  habitation  of  the  larvae  of  some  insect ;  whence  he  concludes 
that  this  substance  is  the  work  of  an  insect. 

4.  East  India  Gum  (Gummi  indicum  ostindicum). — This  variety  is  imported 
principally  from  Bombay.  In  1839,  duty  (6s.  per  cwt.)  was  paid  on  7,8G!J  cwt. 
It  is  probably  the  produce  of  various  species.  Many  pieces  agree  in  their  physical 
and  chemical  characters  with  Turkey  and  Arabic  gum,  and  are  probably  the  pro- 
duce of  Acacia  arabica,  or  some  allied  species  (yellow  E.  I.  Gum).  Others,  how- 
ever, are  larger,  red  or  brown,  and  more  difficult  to  pulverize  than  Turkey  or  Arabic 
gum  (Brown  E.  I.  gum).     Are  these  the  produce  of  Feronia  Elephontvm? 

I  have  received  from  Bombay  three  varieties  of  gum ;  one  marked  Macuua  bat 

1  Parliamentary  Return. 
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,jum  Arabic,  very  similar  to  gum  Galam ;  a  second,  marked  Mocha  and  Barbary 
gum,  in  large  reddish-coloured,  rough  tears ;  and  a  third,  denominated  Surat  in- 
ferior (jum  Arabic,  in  smaller  dark-coloured  tears. 

5.  Cape  Gum  (Gitmmi  Capenae). — This  is  imported  from  the  Cape  of  Good 
Hope.  In  1829,  there  was  exported  from  the  Cape  16,943  lbs.  and  two  cases  of 
gum.1  In  1830,  the  quantity  imported  into  the  United  Kingdom  was  only  1  cwt. 
3  qrs.  14  lbs.  ;3  but  since  then  the  importation  has  greatly  increased.  Mr.  Burchell3 
says  Cape  gum  is  obtained  from  a  species  of  Acacia  (which  he  has  figured  in  vol. 
i.  pp.  189  and  325)  closely  resembling  A.  vera,  and  which  he  calls  A.  capensis  (A. 
Karoo,  Hayne  ?).  It  is  most  abundant  on  the  banks  of  the  Grariep,  and  between 
the  Cape  and  the  Gariep.  Notwithstanding  that  he  asserts  the  quality  of  Cape 
gum  is  in  no  way  inferior  to  that  of  A.  vera,  it  is  considered  by  our  dealers  as  a 
very  inferior  kind.  It  is  pale  yellow  ;  and  its  appearance  resembles  Mogadore  gum 
(see  ante,  p.  828),  or  small  fragments  of  Turkey  gum.  It  is  collected  by  the  Catfres. 
Gum  has  also  been  imported  from  Australia  and  South  America.  A  sample  of 
^outh  Australian  gum,  which  the  author  examined,  had  more  the  appearance  of 
Cherry-tree  gum  (cerasin)  than  of  Gum  Acacia. 

Besides  the  preceding  gums,  there  are  several  others  described  by  continental  pharmacolo- 
gists, but  which  are  almost  unknown  in  English  commerce.     Such  are  the  following: 

a.  Gum  Bassora;  Gummi  Toridonnense. — This  gum  occurs  in  variable  sized  pieces,  which  are 
whitish  or  yellowish,  and  opake.  When  put  into  water  it  swells  up,  but  dissolves  only  in 
part.  The  insoluble  portion  has  been  called  bassorin.  Its  origin  is  unknown.  Virey  thinks 
that  it  is  produced  by  a  Mesembryanthemum ;  Desvaux  and  Damart,  by  a  Cactus. 

B.  Gum  Kutteeha. — Considered  by  Guibourt  as  identical  with  the  preceding;  but  the  sample 
given  rue  by  Professor  Royle  is  very  distinct.  It  has  considerable  resemblance  to  the  flaky 
tli  {ante,  p.  820),  for  which  it  has  been  attempted  to  be  substituted.4  It  is,  probably,  the 
produce  of  Sterculia  urens,  a  plant  belonging  to  the  family  Bytlneriacexfi 

y.  Under  the  name  of  Hog  Gum,  1  have  met  with,  in  commerce,  an  unsalable  gum,  which 
greatly  resembles  a  sample  sent  me  by  Professor  Guibourt,  as  gomme  pseudo-adraganthe,  or 
Gommede  Sassa.6  It  is  in  reddish  yellow,  somewhat  transparent  masses,  many  of  which  are 
(wilted  like  a  snail's  shell  or  an  ammonite.  Some  of  these  are  eight  or  nine  inches  in  diameter. 
It  is  yielded  by  the  Maronchea  Coccinea,  a  guttiferous  plant. 

Adulteration. — The  inferior  and  cheaper  kinds  of  gum  (as  the  Barbary,  East 
Indian,  and  Senegal  gums)  are  not  unfrequently  substituted  for  the  Turkey  or 
Arabic  gum,  especially  in  the  form  of  powder.  Flour  (or  starch)  is  sometimes 
mixed  with  powdered  gum;  the  adulteration  is  readily  recognized  by  the  blue 
colour  produced  on  the  addition  of  a  solution  of  iodine  to  the  cold  mucilage  of  sus- 
pected gum. 

Composition. — Several  ultimate  analyses  of  gum  have  been  made.  The  most 
important  are  those  of  Berzelius,7  Prout,8  Guerin,9  and  Mulder.10 

Soluble  part  of 
Gum  Arabic.  Gum  Senegal.  Gum  Bassora. 


Berzelius.  Prout.  Mulder.  Guerin.  Mulder.  Guerin. 

Carbon  .  .  .  41.906  41.4  45.10  43.59  44 .92  43.46 

Hydrogen   .    6.789  6.5  6.10  6.23  6.09  6.26 

Oxygen    .  .  51.306  52.1  48.80  50.07  48.99  50.28 

Nitrogen  .  .a  trace  0.0  0.0  0.11  0.00  0.0 


Total     100.000  100.0  100.00  100.00  100.00  100.00 

The  formula  C13H"0,a  agrees  with  the  analyses  of  Berzelius  and  Prout.     Mulder 
gives,  as  the  formula  for  gum  Arabic,  C12H10010.     Liebig  gives  CMH"0".    Accord- 
ing to  the  first  formula  the  atomic  weight  will  be  =  186  ;  according  to  the  second  = 
162;  and  the  third  =  171. 
The  proximate  analysis  of  gum  has  been  made  by  Guerin  : — " 

\  M'Culloeh.  Diet,  of  Com.  2  Parliamentary  Return. 

Jravels  in  the  Interior  of  South  Africa,  1822-24.  4  Nicholson's  Journal,  vii.  301. 

(  Wxbiwlj.  Ft.  Inthca,  in.  146.  «  See  his  Hist,  des  Drog.  ii.  447,  3me  edit. 

in,  d,  Chtm.  XCV.  77.  »  Phil.  Trans,  for  1S27. 

Journ.  de  (him.  Mid.  vii.  742.  >o  Pharm.  Central-Blattfur  1839,  S.  137. 
"  Op.  supra  cit. 
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Gum  Arabic.  Gum  Senegal.  Gum  Bassora. 

Soluble  gum  (Arabin) 79.40  81.10  n  jd 

Insoluble  gum  (Bassorin)  ....      0.08  0.00  i;i  :{| 

Water 17.60  16.10  31  '-n 

Ashes 3.00  2.b0  5.60 

Total 100.00  100.00  100.00 

1.  Soluble  Gum  or  Arabin. — Is  a  colourless,  inodorous,  insipid,  uncrystallizabte 
soluble  in  both  hot  and  cold  water,  but  insoluble  in  alcohol,  ether,  and  oils.  It  combim 
alkalies.  Sulphuric  acid  converts  it  into  a  saccharine  substance.  10U  parts  of  arabin  trailed 
with  400  parts  of  nitric  acid  yielded  Guerin  10.88  of  mucic  acid,  with  a  little  oxalic  aoid 
From  cerasin  or  prunin,  it  is  distinguished  by  its  solubility  in  cold  water.  The  characters  bf 
which  it  is  distinguished  from  tragacanthin,  carrageeni7i,  and  cydonin,  have  been  already  pointed 
out.  According  to  Guerin,  arabin  consists  of  carbon  43.81,  hydrogen  6.20,  oxygen  49.85  and  ni- 
trogen 0.14. 

2.  Insoluble  Gum  or  Bassorix. — Is  distinguished  by  its  insolubility  in  water,  both  hot  and 
cold.  It  absorbs  water,  and  swells  up.  It  is  insoluble  in  alcohol.  100  parts  treated  by  1000 
of  nitric  acid  furnished  22.61  of  mucic  acid,  with  a  little  oxalic  acid.  It  consists,  according  to 
Guerin,  of  carbon  37.28,  hydrogen  55.87,  oxygen  6.85. 

3.  Salts. — The  ashes  of  gums  Arabic  and  Senegal  consist  of  carbonates  of  potash  and  lime 
with  minute  portions  of  chloride  of  potassium,  oxide  of  iron,  aluminum,  silica,  and  ma 
The  carbonate  of  lime  is  formed  by  the  decomposition  of  the  malate  of  lime  contained  in  the 
gum,  while  the  carbonate  of  potash  results  from  the  decomposition  of  acetate  of  potash. 

Chemical  Characteristics. —  Gum  Arabic  is  soluble  both  in  hot  and  cold 
water,  forming  mucilage.  Its  fresh  solution  has  an  acid  reaction,  probably  from 
some  vegetable,  and  alcohol  added  in  excess  precipitates  the  gum  from  it.  Diace- 
tate  of  lead  causes  a  white  precipitate  (yummate  of  lead)  with  the  solution,  but  a 
solution  of  pure  Acacia  gum  is  not  precipitated  by  neutral  acetate  of  Jcad.  A  solu- 
tion of  silicate  of  potash  (prepared  by  fusing  three  parts  of  carbonate  of  potash 
with  one  part  of  silver  sand)  causes  a  white  flaky  precipitate.  Oxalate  of  ammo- 
nia gives  a  white  precipitate  (oxalate  of  lime').  When  a  concentrated  solution  of 
neutral  sesquichloride  of  iron  is  dropped  into  a  strong  solution  of  gum,  aud  the 
mixture  stirred,  the  whole  becomes,  in  a  few  minutes,  a  brown  semitransparent 
jelly.     Nitrate  of  mercury  produces  a  precipitate  with  a  solution  of  gum. 

Physiological  Effects,  o.  On  Animals  generally. — The  effects  of  injecting 
solutions  of  gum  into  the  veins  of  animals  (horses  and  dogs)  have  been  examined 
by  Viborg,  Scheele,  and  Hertwich.1  From  their  experiments  it  appears  that  small 
quantities  only  can  be  thrown  into  the  circulation  with  impunity.  From  half  a 
drachm  to  one  or  two  drachms  of  gum,  dissolved  in  one  or  two  ounces  of  water, 
disorder  the  respiration  and  circulation  of  horses ;  while  five  or  six  drachms  of  gum 
give  rise  to  an  affection  of  the  nervous  system,  manifested  by  stupor  and  paralysis, 
or  convulsions.  Some  of  these  effects  (namely,  those  on  the  pulmonary  and  vascu- 
lar system)  may  arise  from  the  non-miscibility  of  mucilage  with  the  blood,  and  its 
consequent  mechanical  influence  in  obstructing  the  capillary  circulation  of  the  lungs. 

/3.  On  Man. — Regnandot2  injected  three  drachms  of  gum,  dissolved  in  three 
ounces  of  water,  into  the  veins  of  a  man  aged  twenty  years.  In  half  an  hour  the 
patient  was  very  chilly ;  his  pulse  was  small  and  quick,  and  he  had  three  liquid 
stools.  The  chilliness  was  succeeded  by  great  heat,  and  after  fifteen  hours  an  erup- 
tion appeared  on  the  skin. 

The  local  action  of  a  solution  of  gum  is  that  of  an  emollient,  and  (by  its  sheathing 
properties)  demulcent.  It  is  not  known  to  possess  any  action  over  remote  parts, 
though  some  have  supposed  it  to  have  the  power  of  diminishing  irritation  in  the 
urinary  organs. 

Uses. — Gum  is  employed  in  medicine  as  an  emollient  and  demulcent,  but  more 
frequently  as  a  vehicle  for  the  exhibition  of  other  medicines.  It  is  sometimes 
slowly  dissolved  in  the  mouth,  to  allay  troublesome  cough,  and  to  diminish  irrita- 
tion of  the  fauces,  by  diluting  the  acid  secretions,  and  sheathing  the  parts  from  the 
action  of  the   atmosphere.     In  inflammatory  affections  of  the  intestinal   tube,  as 

1  Wibmer,  Wirk.  d.  Arzneim.  u.  Gift.  Bd.  i.  S.  3.  S  Ibid.  op.  supra  cit.  S.  6. 
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well  as  of  the  respiratory  and  urinary  organs,  gum  is  used  as  an  emollient  and  de- 
mulcent. As  a  sheathing  substance,  a  solution  of  gum  may  be  employed  in  acrid 
poisoning ;  but  of  course  its  efficacy  is  mechanical  merely.  Powdered  gum  is  occa- 
sionally applied  to  check  hemorrhage  from  leech-bites.  As  a  vehicle  for  the  exhi- 
bition of  other  medicines,  it  is  employed  in  the  form  either  of  powder  or  mucilage. 
The  former  is  used  to  give  bulk  to  active  and  heavy  powders ;  as  calomel,  emetic 
tartar,  &c,  and  in  the  preparation  of  lozenges.  The  latter  is  employed  to  suspend 
insoluble  powders  (as  oxide  of  zinc  and  musk)  in  water,  or  to  diffuse  oily  and  resin- 
ous substances  through  aqueous  fluids,1  and  to  give  form  and  tenacity  to  pills. 
Furthermore,  the  adhesive  qualities  of  mucilage  render  it  exceedingly  useful  for 
various  other  pharmaceutical  purposes,  although  it  is  now  generally  superseded  by 
dextrine. 
Administration. — The  dose  of  powdered  gum  is  from  3ss  to  3j,  or  ad  libitum. 

1.  Ml  CILAGO,  E. ;  Mucilago  Acacias,  D. ;  Mucilage. — (Acacia,  powdered,  ^ix ; 
Cold  Water  Oj.  The  gum  to  be  dissolved  without  heat,  but  with  occasional  stir- 
ring, and  the  solution  to  be  strained  through  linen  or  calico.) — The  Dublin  College 
employs  §iv  of  coarsely  powdered  gum  to  fgvj.  of  Water.  Dissolve  the  gum  in 
the  water  with  occasional  stirring ;  then  strain  through  flannel.  By  keeping,  muci- 
lage, or  solution  of  gum,  readily  becomes  sour  by  the  development  of  acetic  acid. 
The  pharmaceutical  uses  of  mucilage  have  been  above  referred  to.  To  render  differ- 
ent substances  miscible  with  aqueous  vehicles,  different  proportions  of  mucilage  are 
required.  "  Oils  will  require  about  three-fourths  of  their  weight,  balsams  and 
spermaceti  equal  parts,  resins  two  parts,  and  musk  five  times  its  weight."3 

I  MISTURA  ACACIJ5,  L.  E. ;  Acacia  Mixture.— (The  mixture  of  acacia  of  the 
London  ( 'ollege  is  similar  to  the  mucilage  of  the  other  two  Colleges.  The  formula 
ie  as  follows:  Acacia,  powdered,  %x:  Distilled  Water,  boiling,  Oj.  Rub  the 
acacia  with  the  water,  gradually  poured  in  until  it  is  dissolved.  Hot  water  is  not 
necessary  for  this  preparation ;  and  in  the  author's  opinion  it  has  a  tendency  to 
acidify  the  gum,  and  render  the  solution  somewhat  acrid.  The  Edinburgh  College 
gives  the  following  formula  for  the  acacia  mixture,  which  is  a  compound  prepara- 
tion, and  not  merely  a  solution  of  gum  in  water  :  Mucilage  fjiij  ;  Sweet  Almonds 
5x;  Pure  Sugar  $v ;  Water  Oij.  Steep  the  almonds  in  hot  water,  and  peel  them; 
■m  to  a  smooth  pulp  in  an  earthenware  or  marble  mortar,  first  with  the  sugar, 
and  then  with  the  mucilage ;  add  the  water  gradually,  stirring  constantly ;  then 
strain  through  linen  or  calico.) — Demulcent  and  emollient.  Applicable  to  the  same 
purposes  as  Mistura  Amygdalae,  already  mentioned.     Dose,  f^j  to  f^ij. 

8.  TROCHISCI  ACACLE,  E.  ;  Gum  Lozenges.— (Gum  Arabic  giv ;  Starch  gj ;  Pure 
Sugar  lb.  j.  Mix  and  pulverize  them,  and  make  them  into  a  proper  mass  with 
rcee  water  for  forming  lozenges.) — An  agreeable  pectoral.  Employed  to  allay  the 
tickling  in  the  throat  which  provokes  coughing. 

,  [!.  SYROPUS  ACAllE,  U.  S.  ;  Syrup  of  Gum  Arabic— (Take  of  Gum  Arabic  gij; 
Sugar  |xv  ;  Water  f§viij.  Dissolve  first  the  gum  in  the  water  without  heat,  then 
tlie  sugar  with  a  gentle  heat,  and  strain.) — This  is  a  convenient  pharmaceutical  pre- 
paration in  the  formation  of  pills,  &c.  It  is  also  convenient  for  the  expeditious 
preparation  of  cough  mixtures.] 

1  See  Experiments  on  Mixing  Oils,  Resinous  and  Pinguious  Substances,  with  Water,  by  Means  of  a 
Vegetable  Mucilage,  in  tlie  Malic.  Observ.  and  Inq.  vol.  i.  p.  4lL>,  4th  edit.  1776. 
:  Montgomery,  Observ.  on  the  Dull.  Phann. 
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279.   ACACIA  CATECHU,   WOdenou,  L.  E.  Z).-THE  CATECHU 

ACACIA. 

Mimosa  Catecliu,  Linn. 

Sex.  Syst.  Polygamia,  Moncecia. 

(Ligni  exterioris  extractum,  L. — Extract  of  the  Wood,  E. — Extractum  ex  ligno  D.) 

[Catechu.  U.S.] 

History. — It  is  somewhat  uncertain  who  first  described  Catechu.     Garcias  ab 
Orto1  was  of  opinion  that  it  was  the  Avxiov  IiStxov  of  Dioscorides  ;a  but  Dr.  Royle,' 
in  a  very  elaborate  and  learned  paper  on  this  subject,  has  apparently  proved  that 
the  preparation  referred  to  by  the  latter  author  is  the  produce  of  Berbcris  Lycivm 
Royle. 

Botany. — Gen.  Char. — See  Acacia  (ante,  p.  826). 

Sp.  Char.— Arboreous.  Branches  armed  with  stipulary  thorns,  or  occasionally 
unarmed.  Young  shoots,  petioles,  and  peduncles,  more  or  less  pubescent.  Leava 
bipinnated  ;  pinnae  10  to  30  pairs;  leaflets  30  to  50  pairs  ;  petiole  sometimes  armed 
on  the  under  side  with  a  row  of  prickles,  with  one  large  gland  below  the  lowest 
pair  of  pinnae,  and  between  the  extreme  1  to  6  pairs.  /Spikes  axillary,  1  to  4  to- 
gether, shorter  than  the  leaves.  Flowers  numerous.  Petals  united.  iStmimis 
distinct,  numerous.  Legumes  flat,  thin,  straight,  linear,  glabrous,  4-  to  8-seeded 
(Wight  and  Arnott).  Tree  from  15  to  20  feet  high.  Bark  brown  and  scabrous. 
Wood  hard  and  heavy  ;  the  interior  (duramen^)  brown,  dark  red,  or  blackish  ;  the 
exterior  (alburnum')  white,  one  or  two  inches  thick.  Flowers  whitish  or  pale 
yellow. 

Hab.— Various  parts  of  the  East  Indies  ;  now  common  in  Jamaica. 

Manufacture  of  Catechu. — The  manufacture  of  Catechu  from  the  Acacia 
Catechu,  as  practised  in  Canara  and  Behar,  has  been  described  by  Mr.  Kerr4  and 
Dr.  F.  Buchanan  Hamilton,5  while  Dr.  Royle8  has  explained  the  process  followed  in 
Northern  India.  According  to  the  last-mentioned  gentleman,  "  the  Kutt  manufac- 
turers move  to  different  parts  of  the  country  in  different  seasons,  erect  temporary 
huts  in  the  jungles,  and,  selecting  trees  fit  for  their  purpose,  cut  the  inner  wood 
into  small  chips.  These  they  put  into  small  earthen  pots,  which  are  arranged  in  a 
double  row  along  a  fireplace  built  of  mud  {choola)  ;  water  is  then  poured  in  until 
the  whole  are  covered  ;  after  a  considerable  portion  has  boiled  away,  the  clear  liquor 
is  strained  into  one  of  the  neighbouring  pots,  and  a  fresh  supply  of  material  is  put 
into  the  first,  and  the  operation  repeated  until  the  extract  in  the  general  receiver 
is  of  sufficient  consistence  to  be  poured  into  clay  moulds,  which,  in  the  Kheree  Pass 
and  Doon,  where  I  have  seen  the  process,  are  generally  of  a  quadrangular  form. 
This  Catechu  is  generally  of  a  pale-red  colour,  and  is  considered  there  to  be  of  the 
best  quality.  By  the  manufacturers  it  is  conveyed  to  Saharunpore  and  Moradabad, 
whence  it  follows  the  course  of  commerce  down  the  GaDges,  and  meets  that  from 
Nepaul,  so  that  both  may  be  exported  from  Calcutta." 

Description. — The  term  Catechu  (from  cate  a  tree,  and  chu  juice)  is  applied  to 
various  astringent  extracts  (sixteen  of  which  I  have  in  my  collection)  imported 
from  India  and  the  neighbouring  countries.  A  few  years  ago  the  terms  Catechu, 
Terra  Japonica,  and  Cutch,  were  employed  synonymously ;  they  are  now,  however, 
for  the  most  part,  used  in  trade  somewhat  distinctively,  though  not  uniformly  in 
the  same  sense.  In  the  Edinburgh  Pharmacopoeia,  catechu  is  correctly  stated  to 
be  the  "  extract  of  the  wood  of  Acacia  Catechu,  of  the  kernels  of  Areca  Catechu, 
and  of  the  leaves  of  Uncaria  Gambir  ;"  probably,  too,  from  other  plants.  The  fol- 
lowing may  be  taken  as  a  classification  of  the  varieties  of  catechu  commonly  met 
with  : — 

1  Clussi  Exot.  lib.  i.  cap.  10.  p.  163.  2  Lib.  i.  cap.  132. 

*  Linn.  Trans,  vol.  xvii.  p.  b3.  *  Med.  Obi.  and  Inq.  vol.  v.  p.  151. 

4  Journey  from  Madras  throvgh  Mysore,  Canara.  and  Malabar,  vol.  iii.  p.  177,  18^,7. 

e  Illustr.  p.  1-2. 
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1.  Gambir  Catechu  ;  Catechu  from  Uncaria  Gambir. — The  method  of  pre- 
paring Gambir,  and  the  properties  of  the  different  commercial  varieties  of  this  ex- 
tract, have  been  already  described  (see  p.  696).  I  may  farther  observe,  however, 
that  the  origin  of  these  varieties  of  catechu  I  consider  to  be  satisfactorily  made  out! 
They  are  imported  under  the  name  of  Gambir  from  Singapore  (where  the  Uncaria 
Garabir  is  cultivated,  and  an  extract  prepared  from  it ;  they  agree  with  the  pub- 
lished descriptions  of  gambir ;  and  lastly,  I  find  them  to  be  identical  with  the 
gambir  brought  by  Mr.  Bennet  from  Singapore,  and  deposited  in  the  Museum  of 
the  Medico-liotanical  Society.  [In  the  London  Pharmacopoeia,  the  Gambir  catechu 
is  described  as  an  extract  of  the  leaf  of  Uncaria  Gambir. — Ed] 

2.  Betel-nut  Catechu  ;  Catechu  of  the  Areca  Catechu. — The  mode  of  preparing 
Betel-nut  Catechu,  as  described  by  Heyne,  has  been  already  stated.  Two  kinds  of 
astringent  extract  are  said  by  him  to  be  prepared  from  these  seeds  :  one  called  Kami, 
which  is  black,  and  mixed  with  paddy-husks;  the  other  termed  Coury,  which  is 
yellowish-brown,  has  an  earthy  fracture,  and  is  free  from  the  admixture  of  foreign 
bodies.  I  have  been  able  to  identify  Kassu  among  the  extracts  of  commerce  ■  but 
have  not  satisfactorily  made  out  Coury. 

Kassc;  Dark-brown  Catechu  in  circular  flat  cakes ;  Colombo  or  Ceylon  Catechu  or  Cutch  (Cachou 
bnn,  orbiculaire  et  plat,  Guibourt).  Imported  from  Ceylon.  Cakes  round,  flat,  covered  on  one 
side  with  paddyTiusks  (flumes  of  rice),  from  two  to  three  inches  in  diameter,  scarcely  one  inch 
thick,  and  weighing  from  two  to  three  ounces.  Internally,  they  are  dark,  blackish-brown  and 
shiny,  exactly  resembling  Pegu  Catechu.  Examined  by  the  microscope  it  is  found  to  contain 
numerous  large  crystals.  Common.  Quality  excellent.— A  decoction  of  this  catechu  becomes 
turbid  on  cooling,  and  frequently  produces  a  blue  colour  with  a  solution  of  iodine,  owing  to  the 
nee  of  the  rice  starch. 

That  this  extract  is  Kassu,  and  is  obtained  from  Areca  Catechu,  is  proved  by  two  facts : 

a.  It  agrees  with  the  Kassu  of  Heyne  in  its  dark  colour,  and  being  intermixed  with 
paddy  busks.  % 

8-  It  is  imported  from  Ceylon,  in  which  island  catechu  is  obtained  from  Areca  Catechu. 
For  this  information  I  am  indebted  to  a  letter  (in  my  possession)  addressed  by  Mr.  Lear 
acting  superintendent  of  the  Botanic  Garden  in  Ceylon,  to  my  late  friend  Mr.  F.  Saner,' 
assistant-surgeon  in  Her  Majesty:s  Gist  regiment,  then  stationed  at  Colombo.  The  letter  is 
dated  November  17,  1838,  and  contains  the  following  passage:  "Of  kino  and  Gambir  I 
am  quite  unacquainted,  and  also  of  the  trees  which  produce  them.  I  should  be  glad  [of] 
any  information  on  the  subject.  An  extract  from  Areca  Catechu  (specimens  of  which  I 
will  procure  you)  has  been  supposed  to  be  the  Terra  Japonica  of  the  shops;  but  it  is  gene- 
rally supposed  to  be  produced  from  Acacia  Catechu,  a  plant  not  in  Ceylon." 

B.  Cutch;  Catechu  of  the  Acacia  Catechu. — It  is  probable  that  a  considerable 
Dumber  of  the  astringent  extracts  brought  from  India  as  catechu  are  the  produce 
of  the  Acacia  Catechu.  Hitherto,  however,  a  small  number  only  have  been  posi- 
tively identified. 

«.  Pale,  dull  Catechu  in  Square  Cakes  ;  Cachou  terne  et  paralle'lipipcde,  Guibourt;  Cachou 
mmaniere  d'erorce  d'arbre,  A.  Jussieu.     This  perhaps  is  the  Bengal  Catechu  of  Davy. 

It  occurs  in  square  cakes,  usually  about  two  inches  long,  two  inches  broad,  and  one  in  thick- 
ness. Usually,  these  cakes  are  irregularly  broken,  so  that  it  is  difficult  to  trace  their  angular 
character.  They  are  heavier  than  water.  Externally  their  colour  is  dark  brown  or  blackish  ; 
internally,  we  observe  darker  and  lighter  layers,  disposed  in  a  schistose  manner,  like  the  bark 
of  a  tree.  The  darker  layers  are  brown  and  somewhat  shiny,  the  lighter  ones  are  dull-reddish 
white.  Examined  by  the  microscope  it  is  found  to  consist  principally  of  small  crystals.  A 
decoction  of  one  part  of  this  catechu  and  twelve  parts  of  water  lets  fall,  on  cooling,  a  copious 
whitish  precipitate  of  catechine.  I  find  this  kind  of  catechu  to  be  identical  with  the  specimens 
HODghl  hy  Dr.  Royle  from  India,  and  which  he  saw  prepared  from  Acaiia  Catechu.  Moreover, 
II probably  is  the  kind,  the  manufacture  of  which  Mr.  Kerr  described  ;  for  he  says  it  is  in  square 
le  finest  being  whitish.  So  that  it  is  manufactured  in  Baliar,  as  well  as  in  the  more 
northern  parts  of  India. 

b  Daiik  shiny  Pegu  massive  Catechu  ;  Peu  Catechu;  Cutch  ;  Cachou  en  masse,  Cachou  lw 
w,  Cachou  du  Butea  frondosa,  Guibourt.  It  is  imported  from  Pegu  in  large  masses,  weighing 
eg  a  cwt.  each.  These  masses  are  made  up  of  layers  composed  of  prismatic  pieces, 
11,1  lr"in  six  to  ten  inches  long,  and  two  or  three  inches  broad  and  deep.  Each  piece  is  en- 
je'oped  in  the  leaves  of  Nauclea  Brunonis,  a  native  of  Tavoy,  Wallich.  Cat.  (not  of  Butea  fron- 
•»fl,as  formerly  supposed  )  When  fractured,  these  pieces  present  a  dark  blackish-brown  shiny 
•urface,  free  from  all  impurities;  some  of  the  pieces,  however,  having  a  more  reddish  tint  than 
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the  others.     Their  taste  is  bitter  and  astringent.     Fee  states,  tlionpli  I  know  not  on  wlint  autho- 
rity, tliat  tliis  variety  contains  07  per  cent  of  tannic  acid.     Pegu  catechu  is  largely  en 
1   atn   informed,  for  dyeing.     The  greater  part  of  that  brought  lo  this  country  is  ex poi 

continental  use.     According  to  Herbert  de  Jaeger1   the  catechu   of  Pegu  is  obtained  from  the 
Acacia  Catechu;   and,  he  adds,  that  it  is  celebrated  throughout  India. 

y.  Dark  Catechu  in  balls. — I  have  two  varieties  of  dark-coloured  catechu  in  balls: 

aa  Enveloped  in  leaves. — This  agrees  in  its  appearance  with  the  Pegu  Catechu  above  men- 
tioned,and  like  the  latter  is  enveloped  in  leaves,  apparently  of  the  Nauclea  Brunonis.  The  halls 
are  round  and  about  the  size  of  small  oranges  (Pegu  Culth  in  balls  ?). 

83.  Covered  with  Paddy  Husks — Balls  more  or  less  flattened,  not  exceeding  the  size  of  a  imall 
orange,  and  covered  with  paddy  husks  (glumes  of  rice).  In  other  respects  identical  with  the 
preceding.  It  agrees  with  the  kind  referred  to  by  Dr.  B.  Hamilton,  as  being  procured  from 
Acacia  Catechu.  When  the  extraet,  he  says,  has  acquired  the  thickness  of  tar,  it  is  allowed  to 
harden  for  two  days,  so  that  it  will  not  run.  "Some  husks  of  rice  are  then  spread  on  the 
ground,  and  the  inspissated  juice  is  formed  into  balls  about  the  size  of  oranges,  which  are 
placed  on  the  husks  or  on  leaves." 

4.  Catechu  of  unknown  origin. — The  origin  of  the  larger  proportion  of  the  ca- 
techus which  I  have  met  with,  I  have  not  been  able  to  ascertain. 

a.  Brown  Catkchc  in  conical  masses  from  Siam. — This  variety  has  recently  been  im- 
ported from  Siam  in  bags.  It  is  in  masses  shaped  like  a  betel-nut,  or  rather  that  of  a  mullar  or 
truncated  olive,  each  weighing  about  a  pound  and  a  half.  The  Battened  base  is  marked  with 
the  impression  of  the  leaf  of  Nauclea  Brunonis.  Internally,  this  catechu  is  shiny  and  liver- 
coloured,  strongly  resembling  hepatic  aloes.     In  its  other  qualities  it  agrees  with  Pegu  Catechu. 

$.  Catechu  in  flat  cakes — Under  the  name  of  Ct^cA  I  have  received  a  catechu  in  flat 
cakes  iike  the  Colombo  Catechu,  but  unmixed  with  rice  glumes.  The  cakes  have  a  rusty  ap- 
pearance externally. 

y  Black  mucilaginous  Catechu;  Cachou  voir  et  mucilagineux,  Guibonrt. — In  parallelepi- 
peds of  eighteen  lines  on  the  side,  and  an  inch  high.  Internally  black  and  shiny,  somewhat 
similar  to  extract  of  liquorice.     Quality  bad. 

J.  Dark-brown  siliceous  Catechu  in  flattened,  circular,  or  4Uadrangular  cakes; 
Cachou  brvM  si7i>«<x,  Guibonrt.  Formerly  called  by  druggists  Terra  Japonica.  Perhaps  tin 
Catechu  of  Sir  H.  Davy.  It  is  in  round  or  flattened  masses,  varying  in  weight  from  two  or 
three  ounces  to  several  pounds;  externally  it  is  of  a  dull  dark-brown  or  rusty  colour,  internally 
being  shiny  and  blackish-brown.  It  is  very  heavy,  and  contains  a  large  quantity  of  fine  land, 
Guibonrt  says,  100  parts  of  this  catechu  yielded  26  parts  of  earthy  matter.  But  some  of  the 
specimens  contain  a  much  smaller  proportion  of  earthy  matter.     Quality  bad. 

i.  Dull  reddish  Catechu  in  halls  ;  Cachou  en  boules,  term  el  rougedtre  Guibourt. — In  the 
collection  of  the  Medico  Botanical  Society  of  London,  it  is  marked  American  Catechu.  Balls  flat- 
tened, weighing  three  or  four  ounces,  covered  on  one  side  with  glumes  of  rice.  Its  fracture  ii 
dull,  reddish,  wavy,  and  often  marbled.     Quality  good. 

£.  Pale  or  Whitish  Catechu  in  irregular  lumps  ;  Cachou  blanc,  Guiljourt. — I  received 
this  from  Bombay,  under  the  name  of  Katha  suffaid  (i.  e  pale  or  while  catechu).  It  is  in  lumps, 
which  vary  in  size  from  that  of  a  walnut  to  that  of  a  small  apple.  The  general  form  is  rounded 
or  oval,  and  somewhat  flattened,  the  surface  being  very  uneven,  and  of  a  dark  or  blackish- 
brown  colour.  Internally  this  variety  is  dull,  and  of  a  very  pale  colour.  Guibonrt  says,  it  is 
almost  white;  but  it  has  a  pale-yellowish  or  brownish-red  tint.  Its  taste  is  bitter,  astringent, 
and  sweetish,  with  a  smoky  flavour.  Hence,  perhaps,  the  dark  colour  externally  is  derived 
from  the  masses  being  dried,  or  exposed  to  the  smoke  of  a  fire. 

Composition. — Two  kinds  of  Catechu  were  analyzed  by  Sir  H.  Davy.s  In 
1833,  Buchner  discovered  in  catechu  a  peculiar  substance  which  has  been  denomi- 
nated Catechine.3 

Davy's  Analyses. 

Bombay.  Bengal. 

Tannic  acid 54.5  48  5 

Peculiar  extractive     34.0  06  5 

Mucilage 6.5  8  0 

Insoluble  matter  (chiefly  sand  and  lime) 5  0  7  0 

Catechu     100.0  100.0 

1.  Catf.chine. — This  has  been  already  noticed  (see  Uncaria  Gambir). 

2.  Tannic  Acid. — The  general  properties  of  this  acid  have  also  been  before  described.  It  is 
this  substance  which  renders  catechu  so  valuable  to  the  tanner.  The  peculiarities  of  the  tannic 
acid  of  catechu  have  been  studied  b/ Berzelius,4  but  in  consequence  of  the  subsequent dil 

i  Miscellanea  curiosa,  Dec.  ii.  Ann.  iii.  p.  9.  2  Phil.  Trans,  for  1B03,  p.  2ffl. 

»  Pnarm.  Central-Blattfur  1833,  629.  •  Traiti  de  Chim   t.  v. 
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0f  catecliuic  acid  they  require  re-examination.     The  tannic  acid  of  catechu  is  easily  soluble  in 

water  and  alcohol,  but  very  slightly  so  in  ether.     The  arjueous  solution  becomes  coloured  by  ex- 

lo  the  air.     Its  combinations  with  acids  are  very  soluble.     Alkalies  do  not  precipitate  it. 

Chemical  Characteristics. — The  brown,  filtered  decoction  of  catechu  reddens 
litmus,  yields  a  blackish-green  colour  and  precipitate  (catechuate  and  tannateof  iron) 
with  the  ferruginous  salts,  and  a  brownish-white  one  with  acetate  of  lead.  A  solu- 
tion of  gelatine  renders  the  cooled  decoction  turbid  (tannate  of  gelatine).  Alkalies 
deepen  the  colour  of  the  decoction,  but  cause  no  precipitate.  Sulphuric  acid  ren- 
ders the  decoction  slightly  turbid.  The  filtered  decoction  of  several  kinds  of  catechu 
(especially  pale  catechu  in  broken  square  cakes)  deposits,  on  cooling,  catechine.  The 
decoction  of  dark-brown  catechu,  in  circular  flat  cakes,  when  cold  becomes  blue 
{iodide  of  starch)  on  the  addition  of  a  solution  of  iodine. 

Purity. — The  Edinburgh  College  states  that  "  the  finest  qualities  [of  catechu] 
yield  to  sulphuric  ether  53,  and  the  lowest  qualities  28  per  cent,  of  tannic  acid 
dried  at  280°."  This  proceeding,  however,  is  not  to  be  relied  on  as  a  test  of  the 
astringency  of  catechu,  which  can  only  be  determined  in  the  usual  way  by  gelatine. 
This  College  errs  in  supposing  that  the  ethereal  extract  is  necessarily  either  wholly 
or  in  great  part  tannic  acid  ;  for  catechuic  acid,  which  constitutes  a  large  portion  of 
6ome  kinds  of  catechu,  is  soluble  in  ether. 

Physiological  Effects. — Catechu  produces  the  local  and  general  effects  of 
the  astringents  already  described.  When  of  good  quality,  it  is  more  powerful  than 
kino.    In  its  operation,  it  is  closely  allied  to  rhatany  root  (Krameria  triandra). 

Uses. — Employed  as  an  astringent  in  the  following  cases  : — 

1.  In  affections  of  the  month  and  throat. — In  various  affections  of  the  mouth  and 
throat  I  have  frequently  employed  catechu,  and  found  it  a  convenient  and  efficacious 
astringent.  Thus,  in  relaxed  uvula,  and  in  that  slight  chronic  inflammatory  affec- 
tion of  the  throat  usually  denominated  the  relaxed  sore  throat,  and  which  is  espe- 
cially observed  in  delicate  females,  catechu,  chewed  or  sucked,  is  a  most  useful 
remedy.  The  pure  kinds  of  catechu  should  be  selected,  especially  avoiding  those 
that  are  gritty.  Catechu  in  the  form  of  lozenges  may  be  also  employed.  The  pale 
kinds  of  catechu  (as  gambir,  before  described)  are  usually  sweeter  and  more  agree- 
able than  the  dark  varieties.  To  public  speakers  or  singers  it  is  supposed  to  be 
useful;  it  prevents  or  diminishes  hoarseness  consequent  on  a  too  frequent  use  of  the 
vocal  organs.     In  slight  ulcerations  of  the  mouth  also  it  is  useful. 

2.  As  a  stomachic  in  dyspeptic  complaints. — I  have  known  catechu  chewed  with 
advantage  in  dyspeptic  complaints.  It  should  be  used  just  before  taking  food;  it 
promotes  the  appetite,  and  assists  digestion. 

3.  As  on  alvine  astringent  it  may  be  employed  in  old-standing  diarrhoeas  and 
dysenteries,  when  there  are  no  inflammatory  symptoms  present.  It  is  often  con- 
joined with  the  chalk  mixture,  and  not  unusually  with  opiates. 

4.  As  an  astringent  in  hemorrhages  of  an  atonic  character.  A  scruple  of  catechu, 
with  gr.s.  xij  of  confection  of  opium,  and  a  sufficient  quantity  of  aromatic  confec- 
tion to  make  a  bolus,  was  a  favourite  prescription  of  Dr.  Babington,  sen.  in  im- 
moderate flow  of  the  menses.1 

5.  Ja  lead  colic  it  was  recommended  by  Grashius.3 

6.  In  mucous  discharges,  as  gleets,  fluor  albus,  or  chronic  old-standing  cystir- 
rhoea. 

i.  As  a  topical  application  to  ulcers. — "  An  ointment  composed  of  ^iv  of  catechu, 
D'i  of  alum,  ^iv  of  white  resin,  and  fjx  of  olive  oil,  with  a  sufficient  quantity  of 
is  in  great  repute  iu  India  as  an  application  to  ulcers."3 

Administration. — Dose,  grs.  x  to  3j-  D  may  be  administered  in  the  form  of 
°°lus,  or  of  mixture  with  sugar  and  gum  Arabic.  For  gradttal  solution  in  the 
mouth,  I  have  found  a  lump  of  the  purer  kinds  of  commercial  catechu  more  agree- 
4°le  than  catechu  lozenges. 


j  Ainslio,  M„t.  I,,,/,  i.  5<K).  2  De  Colica  Pictoium,  Ainsterd.  1752. 

Thomson,  London  Disptns. 
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an  hour  [half  an  hour,  D.  Two  hours,  27],  then  strain  [through  linen  or  calico,  and 
add  the  syrup,  E.].) — Astringent.  Adapted  to  diarrhoea.  Dose,  fgj  or  fgij  three 
or  four  times  a  day.  Frequently  given  in  conjunction  with  opiates.  Sometimes 
used  in  the  form  of  enema. 

2.  TIXCTURA  CATECHU  COMPOSITE,  L. ;  Tiuctura  Catechu,  E.  D.  [U.  S.]j  Tine- 
ture  of  Catechu. — (Powdered  Catechu  [in  coarse  powder,  E.  D.~\  ,$mss  [siv,  J).] 
[giij,  U.  &.]  ;  Cinnamon,  bruised  [in  fine  powder,  27.],  5>>ss  [3'j>  &•  C.  &]  ;  Proof 
Spirit  Oij.  .Macerate  for  [seven,  L.  27.,  fourteen,  D.~\  days,  and  strain  [and  strongly 
express  the  residuum  ;  filter  the  liquors,  27.].  "  This  tincture  may  be  also  prepared 
by  the  process  of  percolation,  the  mixed  powders  being  put  into  the  percolator 
without  being  previously  moistened  with  the  spirit,"  27.) — Astringent.  Usually 
employed  as  an  adjunct  to  chalk  mixture  in  chronic  diarrhoeas  and  dysentery;  or 
occasionally  to  Port  wine,  with  some  aromatic  (nutmeg  or  cinnamon). — Dose,  f5J 
tofjij. 

I  ELECTUARIUM  CATECHU,  E.  ;  Oonfectio  Catechu  Compodtum,  D.— (Catechu 
Sjiv  ;  Kino  ^iv ;  Cinnamon  gj ;  Nutmeg  3j,  -27.  ;  Opium,  diffused  in  a  little  Sherry, 
3iss  ;  Syrup  of  lied  Roses,  boiled  to  the  consistence  of  honey,  Oiss.  Pulverize  the 
solids;  mix  the  Opium  and  Syrup,  then  the  powders,  and  beat  them  thoroughly 
into  a  uniform  mass.) — Astringent.  Employed  in  chronic  diarrhoea,  dysentery, 
and  hemorrhages.  Dose,  9j  to  3U-  The  Dublin  College  orders  the  Electuary, 
now  called  Confection,  to  be  made  by  adding  five  fluidounces  of  simple  syrup  to 
five  ounces  of  compound  powder  of  Catechu.  The  syrup  is  gradually  added  to  the 
powder,  and  the  ingredients  are  well  mixed. 

4,  PULVIS  CATECHU  COMPOSITE,  D.— (Take  of  Catechu,  Kino,  of  each  gijj  Cin- 
namon, Nutmeg,  of  each  Jss.  lleduce  each  to  powder,  mix  and  pass  through  a  line 
sieve.  When  prepared,  the  powder  should  be  kept  in  well-stopped  bottles.) — The 
chief  use  of  this  compound  is  for  the  preparation  of  the  confection  above  described. 

280.  ANDIRA  INERMIS,  Kwnth.— THE  CABBAGE-BARK  TREE. 

GerfTroya  inermis,  Swartz. 
Hex,  Syst.  Diadelphia,  Decandria. 

History. — The  medicinal  properties  of  the  bark  of  this  tree  were  first  pointed 
out  by  Mr.  Duguid.1  The  first  botanical  description  of  the  tree  was  published  by 
Dr.  Wright.2 

Botany.  Gen.  Char. —  Calyx  turbinate-campanulate,  5-toothcd  ;  teeth  almost 
equal,  acute,  erect.  Corolla  papilionaceous ;  the  vexillum  roundish,  emarginate, 
larger  than  the  keel.  Stamens  diadelphous  (9  and  1).  Ovary  containing  3  ovules. 
Legume  stalked,  somewhat  orbicular,  rather  hard,  1-celled,  1-seeded ;  when  ripe, 
divisible  into  two  valves,  according  to  Swartz.  (De  Cand.) 

Sp.  Char — Leaflets  13  to  15,  ovate-lanceolate,  acute,  smooth  on  both  sides. 
Flowers  paniculate,  with  very  short  pedicels.  Calyx  urceolate,  ferruginous-pubes- 
cent. (De  Cand.) 

Tree  of  considerable  height.     Leaves  pinnate.     Flowers  reddish-lilac. 

Hab. — West  Indies. 

Description. —  Cabbage  bark  or  Worm  bark  {cortex  andirse  inermis,  seu  geof 
froyae  jamaicensis)  occurs  in  long,  thick,  fibrous  pieces,  having  a  brownish-ash 
colour,  a  resinous  fracture,  a  disagreeable  smell,  and  a  sweetish,  mucilaginous, 
bitter  taste. 

1  Edinb.  Phys.  and  Lit.  Essays,  vol.  ii.  ■  Phil.  Trans,  vol.  Ixvii.  part  2,  p.  507. 
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SuniNAivt   bauk  (cortex  geoffroya  Surinamensis)  is  the  bark  of  Andira  retusa,  var.  B.  Surinam- 
De   Oandolle.   Huttensclimidt1  found    in  it  a  wliite  crystalline  substance,  which  he  called 
Sunnamiii.      Surinam    hark   has  been   used  as  a    vermifuge,  but  I  am  totally    unacquainted 
with  it.2 

Composition. — Cabbage-bark  was  analyzed  in  1824  by  Huttenschmidt,3  who  found 
in  it  t lie  following  substances  :  Jamaicitoa,  yellow  colouring  matter,  gum,  much 
Starch,  vt>wxy  brown  resin,  a  small  quantity  of  mouldy  matter,  a  nitrogenous  substance 
soluble  in  carbonate  of  soda,  oxalate  of  lime,  and  woody  fibre. — The  ashes  contained 
carbonate,  phosphate,  and  sulphate  of  potash,  chloride  of  potassium,  carbonate  and 
phosphate  of  lime,  with  magnesia,  silica,  and  oxide  of  iron. 

Jamaicixa  is  a  brownish  yellow,  crystalline,  fusible,  very  bitter  substance,  composed  of 
carbon,  hydrogen,  nitrogen,  and  oxygen.  It  is  soluble  in  water  and  alcohol,  and  possesses  alkaline 
properties.  Its  watery  solution  forms,  with  tincture  of  nutgalls,  a  yellow  precipitate.  Two 
grains  of  the  acetate  of  jamaicina  given  to  pigeons  and  sparrows,  caused  restlessness  and  trem- 
bling and  in  half  an  hour  violent  purging. 

Physiological  Effects. — Cathartic,  emetic,  and  narcotic.  In  doses  of  thirty 
or  forty  grains,  the  powder  of  this  bark  purges  briskly,  like  jalap.  In  larger  quan- 
tities it  causes  vomiting,  fever,  and  delirium.  Fatal  accidents  are  said  to  have  re- 
sulted from  its  imprudent  use. 

Uses. — Formerly  employed  as  an  anthelmintic,  especially  against  the  large  round 
worm  (Ascaris  lumbricoides),  but  its  use  is  now  obsolete.* 

[A  formula  for  a  decoction  of  this  bark  was  given  in  the  old  Dublin  Pharmaco- 
poeia, under  the  name  of  Decoctum  Geoffroyse.  It  is  now,  however,  erased  both 
from  the  Materia  Medica  and  the  pharmaceutical  preparations.  According  to  the 
plan  which  we  have  hitherto  pursued,  we  have  allowed  the  author's  description  of 
the  Cabbage-bark  tree  to  remain. — Ed.] 

Administration. — Dose  of  the  powder,  9j  to  Jss.  As  an  anthelmintic,  the 
bark  has  been  given  in  the  form  of  decoction. 

281.  HiEM ATOXYLON  CAMPECHIANUM,  L.  E.  D  -THE 
COMMON  LOGWOOD. 

Sex.  Syst.  Decandria,  Monogynia. 
(Lignum,  L.  D.— Wood,  E.)  [Hoemutoxylon,  U.  S.] 

HISTORY. — Monardes5  calls  the  wood  of  this  plant  lignum  ad  renum  affect iones 
et  urines  incommoda.  Hernandez6  terms  the  wood  lignum  nephriticum  ;  and  de- 
scribes the  plant  under  the  name  of  coatli. 

Botany.  Gen.  Char.— Sepals  5,  uuited  at  the  base  into  a  somewhat  persistent 
tube;  the  lobes  deciduous,  oblong-obtuse.  Petals  5,  scarcely  longer  than  the  sepals. 
Stamens  10  )  filaments  hairy  at  the  base;  anthers  without  glands.  Style  capillary. 
Legume  compressed,  flat,  lanceolate,  acuminate  at  both  ends,  1 -celled,  2-seeded  ;  the 
sutures  indehiscent ;  the  valves  bursting  in  the  middle  longitudinally.  Seeds  trans- 
versely oblong  ;  cotyledons  iMobed. —  Tree,  with  branches  unarmed  or  spinous  below 
the  leaves.      Flowers  racemose,  hermaphrodite.  (De  Cand.) 

Sp.  Char.— The  only  species. 

Tree  40  or  50  feet  high.  Leaves  pinnate  or  somewhat  bipinnate  by  the  conver- 
sion of  the  lowest  pair  of  leaflets  into  two  pairs  of  pinnae;  leaflets  obovate  or  obcor- 
date.     Flowers  yellow. 

Hab. Cam  peachy.      Introduced  into  Jamaica,  where   it  now  grows  in  great 

abundance,  wild. 

Commerce. — The  stems  of  the  Logwood-trees  are  cut  into  logs  or  junks  of  about 
three  feet  long,  the  bark  and  white  sap  (alburnum)  of  which  are  chipped  off,  and 


l   o;,    infra,  eit.  2  Goebel,  Pharm.  Waarenk.  i.  201  ;  Murray,  App.  Med.  ii.  492. 

3  Ginelin,  Htmdb-.  </   Chem.  ii.  12G4. 

«  For  farther  particulars  reapecting  the  uses  of  Cabbage-bark,  consult  Dr.  Wright's  paper,  above  re 
ferred  to. 
<■  Clusii  Exot.  cap.  xxvii.  p.  321.  6  Rtv.  Med.  Novtz  Hisp.  The*.  119. 
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the  red  part  or  heart  (duramen)  sent  to  England.1  It  is  imported  from  Campeachy, 
Honduras,  and  Jamaica.  In  1839,  duty  (3s.  if  from  British  possessions,  4.s.  Gc/. 
if  from  other  places)  was  paid  on  15,867  tons.2 

Description. — Logwood  [lignum  heematoxyli  seu  campeckianum),  as  imported, 
consists  only  of  the  heart  wood  or  duramen.  The  logs  are  externally  of  a  dark 
colour;  internally  they  are  red.  The  wood  is  dense,  has  a  sp.  gr.  of  1.057;  admits 
of  a  fine  polish,  has  a  sweetish  taste  and  a  pleasant  odour.  Large  crystals  of 
hsematin  are  sometimes  found  in  the  wood.3 

Composition. — Logwood  was  analyzed  in  1811  by  Chevreul,4  who  found  its 
constituents  to  be  volatile  oil,  haematin,  fatty  or  resinous  matter,  brown  substance 
containing  tannin,  glutinous  matter,  acetic  arid,  woody  fibre,  carious  salts  (phosphate, 
sulphate,  and  acetate  of  lime,  acetate  of  potash,  and  chloride  of  potassium)  and 
the  oxides  of  aluminum,  silicon,  manganese,  and  iron. 

H.kmatin  or  Hceniatojcijlin  is  a  red  crystalline  substance,  of  a  slightly  hitter,  acrid,  and  astrin- 
gent taste.  It  is  soluble  in  alcohol  and  ether,  and  slightly  so  in  water.  Acids  render  the  solu- 
tion yellowish  or  red  ;  alkalies  give  it  a  purple  or  violet  colour.  Alum  causes  a  violet  precipitate, 
and  several  metallic  solutions  (as  of  tin  and  lead)  a  blue  one.  Gelatine  produces  a  llocculent 
reddish  precipitate. 

Chemical  Characteristics. — The  decoction  of  logwood  is  deep  red.  Acids 
render  it  paler  and  brighter  coloured.  The  alkalies  give  it  a  purplish  or  violet-blue 
colour.  Acetate  of  lead  causes  a  blue,  alum  a  violet,  precipitate.  The  salts  of  iron 
make  it  dark  violet-blue.     Gelatine  forms  a  reddish  precipitate  with  it. 

Physiological  Effects. — Logwood  is  a  mild  astringent  (see  the  effects  of 
Astringents).  It  does  not  constipate  nor  so  readily  disorder  the  digestive  organs  as 
some  other  astringents,  and  hence  its  use  may  be  continued  for  a  longer  period. 
Its  colouring  matter  becomes  absorbed,  and  may  be  detected  in  the  urine.  Dr.  l'er- 
cival'  states,  that  under  the  use  of  extract  of  logwood  the  urine  of  a  female  sud- 
denly acquired  a  purplish-red  colour,  which  was  deepened  by  the  sulphate  of  iron. 
After  some  hours,  the  secretion  returned  to  its  natural  colour.  The  stools  some- 
times acquire  a  purplish-red  colour  from  the  use  of  logwood. 

[Dr.  J.  M.  Barry,  of  Totnes,  Devon,  has  communicated  to  the  author  the  par- 
ticulars of  a  case,  which  shows  that  the  use  of  logwood  in  chronic  diarrhoea  may  be 
attended  with  the  unpleasant  effect  of  inducing  phlebitis.  In  this  case,  the  diar- 
rhoea was  of  several  years'  standing;  it  had  resisted  all  the  usual  remedies,  but 
yielded  to  the  exhibition  of  a  few  doses  of  a  decoction  of  logwood.  The  arrest  of 
the  diarrhoea  was  almost  immediately  followed  by  phlebitis,  affecting  in  a  very 
marked  manner  the  veins  of  one  of  the  lower  extremities.  It  was  removed  by  ac- 
tive antiphlogistic  treatment.  The  diarrhoea  recurred,  and  the  logwood  was  again 
prescribed,  and  the  same  effects  ensued;  the  diarrhoea  was  checked,  and  the  venous 
inflammation  reappeared.  In  Dr.  Copland's  Dictionary,  under  the  head  of  "Neu- 
ralgic Affections,"  p.  885,  another  case  is  mentioned  in  the  following  terms:  "A 
gentleman  from  the  country  very  recently  came  under  my  care  for  chronic  diarrhoea 
of  seven  years'  continuance.  He  had  experienced  two  attacks  of  phlebitis  of  the 
femoral  veins,  consequent  upon  having  taken  the  extract  of  logwood,  this  medicine 
having  restrained  but  not  arrested  the  diarrhoea."  These  facts  will  show  that  some 
caution  must  be  used  in  the  medicinal  employment  of  logwood. — Ed.] 

Uses. — In  medicine,  logwood  is  employed  as  an  astringent  in  old  diarrhoeas  and 
dysenteries,  in  hemorrhages  (from  the  uterus,  lungs,  and  bowels),  and  leucorrhcea. 
It  is  well  adapted  to  the  diarrhoeas  of  children.  Dr.  Percival  employed  it  to  re- 
strain profuse  sweating  in  phthisis. 

1.  DECOCTUM  rhEBTOXYLI,  L.  E.  D.  [U.  S.];  Decoction  of  Logwood.— (Logwood, 
in  chips,  3x  [3j,  D.  E  U.  £.];  Water  Oiss  [Oj,  E.;  Oss,  />.];  [Oij,  IJ.  &]• 
Cinnamon,  in  powder,  3J>  E.    Boil  down  to  a  pint  and  strain,  L.    Boil  the  logwood 

1  Wright,  Med.  Plants  of  Jamaica.  2   Trade  List. 

3  Thomson,  Org.  ChemAUl.  «  Ann.  de  CUim.  Ixxxi.  128. 

4  Works,  vol.  IV.  p.  3tti. 
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in  the  water  down  to  ten  fluidounces,  adding  the  cinnamon  towards  the  end,  and 
strain,  E.  Boil  for  ten  minutes  in  a  covered  vessel,  and  strain.  The  product 
should  measure  about  eight  ounces,  D.) — [The  U.  S.  Pharm.  leaves  out  the  cinna- 
mon and  boils  to  a  pint,  or  half  of  the  fluid  away.] — Employed  as  an  astringent  in 
diarrhoea. — Dose,  for  adults,  f^j  to  f^ij  ;  for  children,  f3ij  to  f^ss. 

I  EXTRACTUM  MMATOXYLI,  L.  E. ;  Extract  of  Logwood.— (Cut  Logwood  [in  chips, 
E.~]  ibiiss  [tbj,  E.~\;  Boiling  [distilled,  L.)  Water  Cong,  ij  [a  gallon,  E.~\. — 
Macerate  for  twenty-four  hours,  then  boil  down  to  a  gallon  [Oiv,  E.~],  and  strain 
the  liquor  while  hot ;  lastly,  evaporate,  in  the  vapour-bath,  to  a  proper  consistence, 
E.) — The  London  College  directs  that  the  extract  should  be  prepared  in  the  same 
manner  in  which  it  has  been  ordered  concerning  extract  of  liquorice.  '-'For  pre- 
paring this  extract,  the  logwood  should  not  be  powdered,  but  rasped,  and  it  should 
be  so  far  evaporated  as  to  become  brittle  and  pulverulent  when  cold.  One  cwt.  of 
the  wood  yields  about  twenty  lbs.  of  extract."1 — Astringent.  Employed  in  old 
diarrhoeas,  dysenteries,  &c.  Dose,  grs.  x  to  3ss.  By  keeping,  extract  of  logwood 
becomes  exceedingly  hard,  and  pills  made  of  it  are  said  to  have  passed  through  the 
bowels  undissolved.     It  is  employed,  I  am  informed,  to  colour  snuff. 

282.  TAMARINDUS  INDICA,  Linn.  L.  E.  D-THE  COMMON 
TAMARIND   TREE. 

Sex.  Syst.  Monadelphia,  Trianclria. 
(Fructus  pulpa,  L.  D. — Pulp  of  the  pods,  E.) 

History. — The  tamarind  does  not  appear  to  have  been  known  to  the  ancient 
Greeks ;  at  least  no  mention  is  made  of  it  in  their  writings.  We  are  indebted  for 
its  introduction  to  the  Arabians,  who  probably  derived  their  knowledge  of  it  from 
the  Hindus.  Mesue,  Avicenna,  and  Serapion,  are  the  earliest  writers  who  mention 
it.  It  is  said  to  have  derived  its  name  from  Tamar  (which,  in  Arabic,  signifies 
dates),  and  Indus,  in  reference  to  its  Indian  origin. 

Botany.  Gen.  Char. —  Calyx  tubular  at  the  base;  limb  bilabiate,  reflexed  ; 
upper  lip  3-partite ;  lower  broad,  2-toothed.  Petals  3,  alternating  with  the  seg- 
ments of  the  upper  lip  of  the  calyx;  two  of  them  ovate,  the  middle  one  cucullate. 
Stamens  9  or  10 ;  seven  very  short  and  sterile,  the  others  (two  or  three)  longer, 
monadelphous,  bearing  anthers.  Style  subulate.  Legume  stalked,  linear,  more  or 
less  curved,  slightly  compressed,  1-celled,  3- to  12-seeded,  the  sarcocarp  pulpy.  Seeds 
compressed,  bluntly  4-angled,  obliquely  truncated  at  the  hilum.  Trees.  Leaves 
abruptly  pinnated  ;  leaflets  many  pairs.     Flowers  racemose  (Wight  and  Arnott). 

Sp.  Char. — The  only  species.  Tree,  30  to  40  feet  high.  Branches  spreading. 
Leaves  alternate;  leaflets  12  to  15  pairs,  small,  oblong,  obtuse,  entire,  smooth. 
Petals  deciduous,  yellow,  veined  with  red. 

There  are  two  varieties,  which  are  considered  by  Gaertner,  Roxburgh,  and  De  Candolle,  as 
distinct  species.     The  only  difference  between  thein  is  in  the  pod. 

a.  Orientalis ;  T.  indica,  De  Candolle  ;  East  Indian  Tamarind. — Legume  elongated,  six  or  more 
times  longer  than  broad,  0-  to  12-seeded. 

8.  Occident alis ;  T.  occidentalis,  De  Candolle;  West  Indian  Tamarind. — Legume  abbreviated, 
scarcely  three  times  longer  than  broad,  L-  to  4-seeded. 

Hab. — East  and  West  Indies. 

PRESERVATION  of  TnE  Fruit. — The  usual  mode  of  preserving  tamarinds  in  the 
West  Indies,  is  to  remove  the  shell  or  epicarp  from  the  ripe  fruit,  and  to  place 
layers  of  the  shelled  fruit  in  a  cask,  and  pour  boiling  water  over  them.  But  Dr. 
Wright"  says  a  better  method  is  to  put  alternate  layers  of  tamarinds  and  powdered 
su"ar  in  a  stone  jar.,  The  drier  and  dark-coloured  East  Indian  tamarinds  are  said 
to  be  preserved  without  sugar. 

I  lirande,  Man.  of  P harm.  Q  Med.  Plants  of  Jamaica. 
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Description. — Tamarinds  are  imported  both  raw  and  preserved.      Tamarind 

pods  are  from  three  to  six  inches  long,  more  or  less  curved.  Composed  of  a  dry, 
brittle,  brown,  external  shell  (epirarp),  within  which  is  the  acidulous,  sweet,  reddish- 
brown  pulp  (sarcoairp)  penetrated  by  strong  fibres.  Still  more  internal  is  a  thin 
membranous  coat  fendocarp)  inclosing  the  oval  brown  seeds.  Preserved  tamarinds 
(tamarindi  conditi)  consist  of  the  same  parts,  the  shell  (epicarp)  excepted.  The 
pulp  (pulpa  tamarindi)  is  the  officinal  part. 

Composition. — Tamarind  pulp  was  analyzed,  in  1790,  by  Vauquelin,1  who  ob- 
tained the  following  products:  Citric  acid  9 .40,  tartaric  acid  L.55,  malic  acid 
0.45,  hitarlralr  of  potash  3.2."),  sugar  12.5,  gum  4.7,  vegetable  jelly  (pectin)  6.25, 
parenchyma  34.35,  and  water  27.55. 

Physiological  Effects. — Tamarind  pulp  allays  thirst,  is  nutritive  and  re- 
frigerant, and,  in  full  doses,  laxative.  From  this  combination  of  refrigerant  and 
laxative  properties  it  is  commonly  denominated  a  cooling  laxative. 

Uses. — Tamarinds  are  adapted  for  febrile  and  inflammatory  cases  ;  in  the  former, 
it  is  often  taken  with  the  double  purpose  of  operating  as  a  refrigerant,  and  acting 
gently  on  the  bowels.  An  infusion  of  tamarinds  forms  a  very  pleasant,  cooling 
drink,  as  does  also  tamarind  whey.  Tamarinds  are  a  constituent  of  several  mild 
purgative  preparations.  They  are  frequently  given  in  conjunction  with  senna  (as 
in  the  confection  of  senna,  Ph.  P.)  It  is  said,  though  I  know  not  with  what  truth, 
that  the  addition  of  tamarinds  to  senna  and  resinous  cathartics  diminishes  the  ope- 
ration of  the  latter. 

Administration. — The  dose  of  tamarinds  is  from  3ij  to  ^j  or  more.  Tama- 
rind whey  (serum  lactis  tamarindatum)  is  prepared  by  boiling  §ij  of  tamarind 
pulp  with  Oij  of  milk. 

TAM AM  WS  PLEPARATUS,  L.— (Tamarind  Ibj ;  Water,  as  much  as  may  be  neces- 
sary to  cover  the  tamarind.  Macerate  by  gentle  heat  for  four  hours,  and  express 
the  pulp  first  through  a  coarse,  then  through  a  fine  sieve ;  lastly,  evaporate  to  the 
consistence  of  a  confection.) 

283.    CASSIA    OFFICINALIS,  Linn.  L.  (Senna  offinnalis,  Roxb.)- SENNA. 

Cassia  lanccolata  ;  C.  obovata,  De  Cand. — Cassia  acutifolia  ;  C.  elongata,  D.  E. 

Sex.  Syst.  Decandria,  Monogynia. 

(Folium,  L. — Leaves,  D.  E.) 

History. — The  early  history  of  this  purgative  is  somewhat  obscure,  but  it  was 
probably  in  use  some  centuries  before  any  mention  of  it  is  made  in  the  works  of 
pharmacological  writers.  Among  the  Arabians  I  may  quote  Mesue,  Serapion,  and 
Avicenna,  who  notice  senna  (sene),  but  they  refer  to  the  fruit,  and  not  to  the 
leaves.  Mesue,  in  speaking  of  the  decoction  of  senna,  quotes  Galen,  and  from  this, 
as  well  as  from  other  circumstances,  it  has  been  imagined  that  Dioscorides  and  Ga- 
len,  and  probably  even  Theophrastus,  were  acquainted  with  senna;  but  their  known 
writings  do  not  warrant  this  opinion,  and  hence  the  quotation  is  presumed  to  be 
erroneous.  The  earliest  Greek  writer  in  whose  works  senna  is  mentioned,  is  Actu- 
arius ;  but  he,  like  the  Arabians,  referred  to  the  fruit. 

Botany.  Gen.  Char. —  S>jpals  5,  scarcely  united  at  the  base,  more  or  less  une- 
qual. Petals  5,  unequal.  Stamens  10,  free,  unequal  ;  the  three  lower  ones  longer, 
the  four  middle  oues  short  and  straight,  the  three  upper  ones  with  abortive  anthers. 
Anthers  dehiscing  at  the  apex.  Ovary  stalked,  frqeuently  arched.  Legume  vari- 
ous.—  Trees,  shrubs,  or  herbs.  Leaves  simply  and  abruptly  pinnate.  Petioles  fre- 
quently glanduliferous.     Leaflets  opposite. 

Species. — Some  confusion  still  exists  as  to  the  species  yielding  the  senna  leaves 
of  commerce.  Liunseus  made  but  one  species,  which  he  termed  Cassia  Senna, 
and  considered  the  acute  and  obtuse-leaved  plants  as  mere  varieties.     The  usually- 

1  Ann.  de  Ckitn.  v.  62. 
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accurate  Woodville1  has  published  a  plate  representing  the  leaflets  of  the  acute- 
leaved  Cassia,  and  the  fruit  of  the  blunt-leaved  species.  The  following  perhaps 
are  distinct  species,  but  their  specific  characters  are  not  in  all  cases  accurately  ascer- 
tained. The  London  College  has  adopted  the  specific  name  officinalis  in  conjunc- 
tion with  obovata,  and  distinguishes  the  Alexandrian  from  the  Indian  senna,  by 
the  acute  ovate  or  mucronate  obovate  leaves  of  the  former,  and  the  lanceolate  leaves 
of  the  latter. 

1.  C.  obovata,  Colladon;"  C.  Senna  var.  p.,  Linn.;  C.  obtusa,  Roxb.f  Sena 
belledy  (Wild  Senna),  Egyptian*  and  Nubians;  Sene"  de  la  Thdbaide,  Cassia  Sena, 
Nectxmx.* — Leaflets  6  to  7  pairs,  obovate,  obtuse;  petiole  glandless.  Legumes 
piano-compressed,  curved,  tumid  by  the  crests  on  the  middle  of  each  valve  (De 
Cand.) — Perennial  herb,  1  or  2  feet  high.  Leaves  smooth;  leaflets  mucronate, 
unequal  at  the  base.  Stipules  lanceolate,  linear,  spreading.  Flowers  yellow  in 
racemes.  Legumes  oblong,  falcate,  smooth,  rounded  at  each  end,  with  an  equally 
interrupted  ridge  along  the  middle  of  each  valve. — Egypt  (Bassa-Tine  at  the  en- 
trance of  the  valley  of  Egaremont,  two  leagues  from  Cairo ;  Karnak  ;  Thebes;  on 
the  eastern  bank  of  the  Nile  opposite  Hermon this;  Esneh  ;  Edfou  ;  Daraou  ;  As- 
souan); Nubia;  Desert  of  Suez  ;  Syria;  India.  Cultivated  in  Italy,  Spain,  Jamaica, 
&c. — Its  leaflets  form  Aleppo,  Senegal,  and  Italic  Senna,  and  one  of  the  consti- 
tuents of  Alexandrian  Senna. 

Nees  and  Ebermaiet5  follow  Hayne  in  admitting  two  species  of  blunt  senna,  viz.  C.  obovata, 
Hayne,  with  obovate,  very  shortly  pointed  leaflets,  and  C.  oblusata,  Hayne,  with  mere  remote, 
obovate,  truncated-emnrginate  leaflets.  I  think,  with  Th.  Martins,8  that  the  latter  are  merely 
older  leaflets  than  the  former. 

2.  C.  ACUTIFOLIA,  D.,  Delile,y — Stem  suffruticose.  Leaves  pinnate;  petiole 
glandless;  leaflets  5  to  7  pairs,  lanceolate,  acute.  Legumes  flat,  elliptical,  naked 
on  both  sides,  somewhat  bent  on  the  upper  margin  (Delile). — An  undershrub,  about 
two  feet  high.  Leaves  when  young  slightly  silky  or  pubescent.  Flowers  yellow, 
in  axillary  racemes,  at  the  top  of  the  branches.  Petals  obovate.  Legumes  some- 
what swollen  by  the  seeds.  Seeds  6  or  7  in  each  legume. — Egypt,  in  the  valleys  of 
the  desert  to  the  south  and  east  of  Assouan. — Collected  by  the  Arabs,  and  sold  by 
them  to  merchants  who  convey  it  to  Cairo. 

3.  C.  ELONGATA,  I).,  Lemuire-Lisancourt ;s  Fee  ;°  C.  lanceolata,  Royle.in  Per- 
haps identical  with  the  preceding  species.  Dr.  lloyle's  specimens  were  raised  from 
seeds  picked  out  of  Mecca  Senna.  Dr.  Lindley  thus  describes  the  plant.  "An 
an  mud,  but,  with  care,  it  may  be  made  to  live  through  the  year,  and  to  assume  a 
suffruticose  habit.  Stem  erect,  smooth.  Leaves  narrow,  equal  pinnated ;  leaflets 
4  to  8  pairs,  lanceolate,  nearly  sessile,  slightly  mucronulate,  smooth  above,  rather 
down}r  beneath,  with  the  veins  turning  inwards,  and  forming  a  flexuose  intramar- 
ginal  line;  petioles  without  glands;  stipules  softly  spinescent,  semihastate,  spread- 
ing, minute.  Racemes  axillary  and  terminal,  erect,  stalked,  rather  longer  than  the 
leaves;  pedicels  without  bracts.  Sepals  linear,  obtuse.  Petals  bright  yellow.  Of 
the  stamens  the  five  lowest  sterile  and  small,  the  two  next  large,  curved,  and  per- 
fect, the  three  uppermost  minute  and  gland-like.  Ovary  linear,  downy,  falcate, 
with  a  smooth  recurved  style.  Legumes  pendulous  oblong,  membranous,  about  an 
inch  and  a  half  long,  and  five-eighths  broad,  quite  straight,  tapering  abruptly  to  the 
base,  and  rounded  at  the  apex,  deep-brown,  many-seeded." — Grows  in  India,  but 
probably  only  naturalized. — Yields  Tinnecelly  and  Mecca  Senna. 

4.  C.  iETllioriCA,  Guibourt;11  C.  ovata,  Merat  ;13  Sene"  de  Nubie,  C.  lanceolata, 
Nectoux;™  C  Senna,  Stevenson  and  Churchill.14 — Leaves  of  3  to  5  pair  of  leaflets  ; 
petioles  with  a  gland  at  their  base,  and  another  between  each  pair  of  leaflets  ;  leaflets 


I  Med   Bot.  hi.  416. 

3  Ft.  hid.  ii.  \i\X. 

*  llamih.  d.  med.-pharm.  Bot.  ii .  207. 
1  Ft.  Egypt.  l'\.-27.  fig.  1. 

•  Journ.  d,  Chun.  M  d.  vi.  334. 
"  Hist.dtt  Drog.  3d  edit,  ii   319 

13  Voy.  dans  la  Haute  Egfptc,  t.  ii. 


-  Hist,  des  Casses,  92. 

«  PI.  i. 

6  Pharmakozn. 

8  Journ.  de  Pharm.  vii.  345. 
10  Illustr.  t.  37. 
li  Dirt,  de  Mat.  Mtd.  vi.  311. 
M  Med.  Bot.  i.  fig.  30. 
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oval  lanceolate,  pubescent.  Legumes  flat,  smooth,  not  reniform,  rounded,  naked 
on  both  sides,  containing  from  3  to  5  seeds. — About  18  inches  high.  Lenji  U  from 
7  to  9  lines  long,  and  from  3  to  4  broad,  consequently  less  elongated  and  less 
acute  than  those  of  the  two  preceding  species.  Legumes  from  11  to  15  lines  long, 
of  a  pale  or  fawn  colour. — Nubia,  Fezzan,  to  the  south  of  Tripoli,  and  probably  to 
Ethiopia.  Yields  Tripoli  Senna.  I  think  I  have  detected  the  leaflets  in  Alexan- 
drian Senna. 

5.  C.  lanceolata,  Forskdl,]  Lindley2 — Dr.  Lindley,  who  met  with  this  species  in  a  collec- 
tion of  Arabian  plants  ma<Je  by  Dr.  S.  Fischer,  says,  "  the  leaflets  are  in  four  or  five  pairs,  never 
more;  oblong,  and  either  acute  or  obtuse,  not  at  all  ovate  or  lanceolate,  and  perfectly  free  from 
downiness  even  when  young;  the  petioles  have  constantly  a  small  round  brown  gland,  ;i  little 
above  the  base.  The  pods  are  erect,  oblong,  tapering  to  the  base,  obtuse,  rigid,  mucronate,  rather 
falcate,  especially  when  young,  at  which  time  they  are  sparingly  covered  with  coarse  scattered 
hairs."  This  species  is  therefore  distinct  from  both  C.  aaiti/olia,  Delile,  and  C.  elongata,  Le- 
maire.  Forskiil  says  it  grows  about  Surdud,  JVIor,  and  Abuarish;  and  that  it  is  the  true  Mecca 
Senna. 

6.  C.  MAiiiLAXDiCA,  Linn. — Leaflets  8  to  9  pairs,  ovate  oblong,  mucronate,  equal,  with  an 
ovate  gland  at  the  base  of  the  petiole.  Racemes  axillary,  many-flowered,  shorter  than  tbe  leaves. 
Legumes  compressed,  linear,  hispid,  subsequently  smoothish  (De  Cand.) — From  three  to  six 
feet  high.  Flowers  golden  yellow. — United  States;  common  in  all  parts  south  of  New  York. — 
Yields  the  American  Senna. 

Commerce. — Senna  is  imported  from  the  Mediterranean  (either  directly  from 
Egypt,  or  at  second  hand  from  Italy),  and  from  the  East  Indies  (Madras  and  Bom- 
bay), usually  in  bales.  The  duty  is  6d.  per  lb.  The  quantities  on  which  duty  was 
paid  during  two  years  were  as  follows : — 

In  1838.  In  1839. 

From  the  East  Indies 72,676  lbs.  110,409  lbs. 

From  other  places 69,538  "  03,700  » 

Total  imported 142,114  "  174,175  " 

Description. — Senna  (folia  sennas)  has  a  peculiar,  agreeable,  tea-like  odour, 
and  a  nauseous  bitter  taste.  Its  colour  should  be  bright  and  fresh.  If  largely 
mixed  with  extraneous  matter,  if  it  be  much  broken  or  very  dusty,  it  should  be  re- 
jected. Boiling  water  extracts  about  a  third  of  its  weight.  Proof  spirit  yields  a 
brown — alcohol  or  ether  a  green  tincture. 

1.  Alexandrian  Senna;  Senna Alexandrina  ;  Folia SennseAlexandrinse. — Called 
by  the  French  Sine  de  la  Palthe  (i.  e.  Tribute  Senna),  because  it  is  obliged  to  be 
sold  to  the  Egyptian  government,  who  resell  it  to  Europeans.  It  is  imported  iu 
bales  from  Alexandria  and  other  Mediterranean  ports.  It  consists  of  the  leaflets 
of  two  or  more  species  of  Cassia  (C.  acuti folia,  C.  obovata,  and,  I  think,  sometimes 
C.  sethiopica),  mixed  always  with  the  leaves  of  Cynanchum  Anjel,  and  sometimes 
with  those  of  Tephrosia  Apollinea.  The  flowers  and  fruits  of  these  plants  are 
usually  present  in  greater  or  less  quantity.  Alexandrian  senna  is  collected  in 
Nubia  and  Upper  Egypt,  and  is  conveyed  down  the  Nile  to  the  great  depot  at 
Boulak. 

For  the  following  particulars  I  am  indebted  to  the  writings  of  Delile,3  Rouillure,4  Nectoux,5 
and  Burckhardt.6  Senna  is  collected  by  the  Arabs  of  the  tribe  of  Abaddeh.  They  make  two 
crops  annually — the  most  productive  one  is  that  after  the  rains  in  August  and  September;  the 
second  takes  place  about  the  middle  of  March.  When  cut,  the  plants  are  spread  out  on  the 
rocks,  and  dried  in  the  sun  (Nectoux). 

Assouan  is  the  first  entrepot  for  senna.  It  receives  all  that  is  gathered  in  the  neighbourhood. 
Esneh  is  another  entrepot.  It  receives  the  acute-leaved  senna  from  Abyssinia,  Nubia,  and  Sen- 
naar,  from  whence  it  arrives  by  the  caravans  which  convey  negroes  to  Egypt,  and  blunt-leaved 
senna,  gathered  in  Upper  Egypt  (Rouillure).  Daraou,  between  Assouan  and  Esneh,  is  also  an 
entrepot ;  but  the  great  depot  is  at  Boulak,  the  port  of  Cairo.  Here  the  monopoly  of  senna  was 
farmed  out  by  Mahommed  Ali  to  Rosetti,  an  Italian,  for  about  £3,500  per  annum  (Burckhardt). 

l  Ft.  Egypt.  Arab.  85.  2   Fl .  Med.  259. 

3  Mim.  Mir  VEgypte,  iii.  315,  1799;  and  Fl.  JEgypt.  *  Ann.  de  Chim.  lvi.  161. 

'  P nil.  Mag.  xv.  55;  and  Voyage  dam  a  Haute  Egypte,  lb08. 

6  Travels  in  Nubia,  2d  edit.  pp.  22  und  19. 
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The  senna  arrives  at  Boulak  from  Assouan,  not  only  by  the  Nile,  but  also  by  the  way  of  Cosseir, 
the  Red  Sea.  and  Suez.  As,  however,  the  latter  is  a  more  expensive  route,  it  is  not  so  frequently 
followed  (Neetoux).  Lastly,  some  senna  is  carried  10  Boulak  by  the  caravans  from  Mount  Sinai. 
The  following  are  said  by  Rouillure  to  be  the  quantities  brought  from  these  places: — 


Quintals. 

Acute-leaved  Senna.     Obovate  ditto.  Ethiopic  ditto. 

From  Assouan 7000  to  8000     ...    500  to  600      

Prom  Esneh     ...           ...           800  ...    2000        .  , 

From  Suez  and  Mount  Sinai    .  ...  ...   1200  to  1500 


Argel  leaves. 
2000  to  2400 


Total  of  each  kind 


7000  to  8000 


2500  to  2000 


So  that  the  total  amount  of  all  kinds  is,  according  to  this  statement,  13.500  to  15,300  quintals. 

The  mixtiirc  of  the  different  leaves  takes  place  at  the  entrepots.  Neetoux  mentions  those  of 
Keneh,  Esneh,  Daraou,  Assouan,  where  it  is  effected.  Rouillure  says  that  at  Boulak,  500  parts 
of  acute  leaves  are  mixed  with  300  of  obtuse  leaves,  and  200  of  Argel  leaves. 

From  Boulak  the  senna  is  sent  to  Alexandria,  and  from  thence  is  shipped  to  Europe. 

Alexandrian  senna  has  a  grayish-green  colour,  an  odour  which  somewhat  resembles 
that  of  tea,  and  a  viscid  taste.     It  presents  a  broken  appearance,  and  on  exauiina- 


367. 


Alexandrian  Senna. 


a.  Leaf  of  Cassia  acutifolia. 
g.  Pod  of  ditto. 

b.  Leaf  of  C.  obtusata. 
e.  Leaf  of  C.  obovata. 
h.  Pod  of  ditto. 


e.  Leaf  of  Cynanchium  oloefolium. 
lc.  Pod  of  ditto. 

d.  Leaf  of  Tephrosia  apollinea. 
i.  Pod  of  ditto. 
/.  Leaf  of  Coriaria  myrtifolia. 


tion  is  found  to  consist  of  the  leaves,  flowers,  and  fruits  of  the  above-mentioned 
plants  mixed  with  various  extraneous  matters  (as  seeds,  date-stones,  rabbit-dung, 
stones,  &c.)  The  latter  are  in  great  part  separated  by  hand-picking,  sifting,  &c, 
before  the  senna  is  fitted  for  use.  It  then  constitutes  puked  Alexandrian  senna 
'folia  sennae  Alcxandrinx  electee). 
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a.  Cassia  leaflets,  Fi.owf.ns,  and  Legumes. — The  leaflets  of  cassia  are  readily  distinguished 
from  those  of  other  genera  found  in  senna,  by  being  unequal-sided  ;  that  is,  by  two  Bides  of  the 

leallei  being  unequal  in  size,  shape, or  length,  and  by  the  veins  or  nerves  of  their  under  surface 
being  very  conspicuous.  The  acute-leaved  are  very  readily  distinguished  from  the  blunt-leaved 
species,  by  their  shape.  The  dried  flowers  of  Cassia  may  bo  easily  detected  ;  they  are  dull  yel- 
low. I  have  not  been  able  to  make  out  their  species.  The  legumes  of  the  obovate  and  acute- 
leaved  Cassia  are  also  found  ;  they  are  distinguished  by  the  botanical  characters  before  de- 
scribed. 

3.  Argel  leaves.  FLowF.ns,  and  fruit  (Cynanckum). — The  Argel  plants  are  collected  by 
the  Arabs,  in  the  valleys  of  the  Desert  to  the  east  and  south  of  Assouan  (Delile).  The  /cures 
found  in  Alexandrian  senna  are  distinguished  from  the  senna  leaflets  by  their  being  equal- 
sided — by  the  absence,  or  imperfect  development  of  their  lateral  nerves — by  their  paler  colour, 
thicker  and  more  coriaceous  texture — by  a  yellowish  exudation  frequently  found  on  them — 
and  generally,  though  not  invariably,  by  their  greater  length.  Under  the  name  of  heavy  sniiui 
I  have  met  with  argel  leaves  which  were  sold  at  a  higher  price  than  ordinary  senna.  These 
leaves  were  left  in  the  fanning  process,  by  which  the  real  senna  leaves  were  separated.  By 
careful  picking,  the  flowers  may  be  detected;  they  are  white,  and  in  small  corymbs.  In  some 
recently-imported  bales,  argel  flowers  constituted  nearly  a  fourth  part.  The  fruit,  as  found  in 
Alexandrian  senna,  seldom  exceeds  in  size  that  of  a  good-sized  orange-pip.  It  is  an  ovoid  fol- 
licle, tapering  superiorly,  brown,  shrivelled,  and  contains  several  seeds. 

y.  Tephrosia  leaflets  and  legumes. — The  Tephrosia  Jpotlinea  (Galega  jJpollinea,  Delile, 
pi.  03)  grows  in  cultivated  fields  near  the  Nile,  at  Hermonthis,  at  Edfou,  and  in  the  Elephantine 
Islands  opposite  Assouan.  The  leaflets  have  a  silky  or  silvery  aspect ;  they  are  obovate-oblong, 
somewhat  cuneiform,  emarginate,  equal-sided,  tapering  towards  the  base:  lateral  veins  parallel, 
regular,  and  oblique  to  the  midrib.  These  leaflets  are  usually  found  loaded  longitudinally,  and 
are  very  apt  to  be  overlooked.  The  legume  is  from  an  inch  to  an  inch  and  a  half  long,  not  ex- 
ceeding two  lines  broad,  linear,  slightly  ensiform,  and  contains  six  or  seven  brownish  seeds. 

2.  Tripoli  Senna;  Senna  Tripolitana;  Folia  Sennas  Tripolitanse. — -It  is  carried 
to  Tripoli  in  caravans,  which  go  from  Fezzan.  In  general  appearance  it  resembles 
Alexandrian  senna ;  but  the  leaflets  are  more  broken,  smaller,  less  acute  than  the 
acute-leaved  Alexandrian  senna,  thinner,  greener,  and  of  a  less  herbaceous  odour. 
They  are  the  produce  of  C.  jEthiopica,  usually  unmixed  with  any  other  species. 
But  I  have  a  sample  which  contains  also  the  leaflets  of  C.  obovala  and  argel  leaves. 

Tunis  senna,  agrees  with  that  of  Tripoli. 

3.  Aleppo  Senna. — Consists  of  the  leaflets  of  C.  obovata. 

4.  Senegal  Senna ;  Senna  Senegalensis. — Is  a  blunt-leaved  senna,  having  a 
rougher  and  more  glaucous  appearance  than  the  leaflets  of  0.  obovata.  Some  years 
since,  a  small  bale  of  it  was  sent  by  the  French  Ministre  de  la  Marine  to  M.  Henry 
for  examination.1  I  am  indebted  to  the  kindness  of  Professor  Guibourt  for  a  sample 
of  it. 

5.  Smyrna  Senna. — Very  similar  to  Tripoli  senna,  but  some  of  the  leaflets  re- 
semble the  acute-leaved  Alexandrian  senna. 

6.  Mecca  Senna;  Senna  Meccensis ;  Inferior  or  Second  East  Indian  Senna; 
Sent  Moku,  Guibourt ;  Send  de  la  Pique,  or  Pike  Senna  ;  Suna  Mukkee,  Royle. 
— Imported  into  England  from  India.  It  is  the  produce  of  Arabia,  and  finds  its 
way  into  the  interior  of  India  by  the  ports  of  Surat  and  Bombay.  Dr.  Royle  was 
informed  that  it  was  grown  somewhere  in  the  Agra  and  Muttra  district,  but  was 
never  able  to  prove  the  fact.2  It  occurs  in  long  narrow  leaflets,  of  from  an  inch  to 
an  inch  and  a  half  long,  narrower  than  those  of  Tinnevelly  senna,  and  of  a  yellow- 
ish colour ;  some  of  the  leaflets  being  brownish,  or  even  blackish.  This  change  of 
colour  is  probably  the  result  of  the  action  of  a  moist  atmosphere.  Legumes  are 
occasionally  intermixed ;  they  are  from  1 J  to  3  inches  long,  and  from  7  to  8  lines 
broad;  slightly  curved,  greenish  in  their  circumference,  blackish  in  their  centre, 
with  a  smooth  '  surface.  Recently  this  senna  in  good  condition  has  been  imported 
from  Turkey  in  casks.  It  appears  to  be  fresh  and  fine,  and  approximates  to  Tin- 
nevelly senna  in  colour;  but  contains  stalks  and  dust  with  a  few  stones. 

7.  Tinnevelly  Senna;  Finest  East  Indian  Senna  ;  Seue  de  Pintle,  Guibourt. — 
Cultivated  at  Tinnevelly,  in  the  southern  part  of  India,  by  Mr.  G.  Hughes.     It  is 

J  Journ.  de  Pharm.  xiv.  70.  2  Illustr.  187. 
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a  very  fine  unmixed  senna,  which  is  extensively  em-  Fig.  368. 

ployed,  and  fetches  a  good  price.     It  consists  of  large, 

thin,  unbroken  leaflets,  of  a  fine  green  colour,  from  1 

to  2  inches,  or   more,  long,  and  sometimes  half  an 

inch  broad  at  their  widest  part.     When  exposed  to  a 

damp  atmosphere,  they  are  apt  to  change  colour,  and 

to  become  yellow  or  even  blackish. 

8.  American  Senna;  Senna  Americana. — Is  the 
produce  of  Cassia  Marilandica,  but  never  reaches 
this  country  as  an  article  of  commerce.  That  which 
I  have  received  was  prepared  by  the  Shakers  of  the 
United  States,  and  has  been  compressed  into  an  ob- 
long cake.  The  leaflets  are  oblong,  lanceolate,  from 
1£  to  2  inches  long,  and  from  \  to  I  an  inch  broad, 
thin,  pliable,  and  of  a  pale  green  colour.  They  have 
a  feeble  odour  and  a  nauseous  taste,  like  the  other 
sennas. 

Adulteration. — Senna  is  not,  to  the  best  of  my 
belief,  adulterated  in  this  country.  The  leaflets  of 
Coin  lea  arborescens  or  Bladder  Senna  have,  on  the 
continent,  been  occasionally  intermixed.     They  are 

elliptical,  regular,  and  obtuse.     Their  regularity  at  the  base  would  at  once  dis- 
tinguish them  from  the  leaflets  of  Cassia  obovata. 

Argel  leaves,  mixed  with  a  few  leaflets  of  C.  acutifolia,  I  have  known  to  be  re- 
cently sold  as  picked  or  heavy  senna  at  a  higher  price.  It  was  done  rather  from 
ignorance  than  fraud. 

A  serious  adulteration  has  been  sometimes  practised  on  the  continent, 
by  the  substitution  of  the  leaves  of  Coriaria  myrtifolia  for  those  of 
senna.1  They  are  ovate-lanceolate,  grayish-green  with  a  bluish  tinge, 
3-nerved,  with  a  strongly-marked  midrib ;  the  two  lateral  nerves  dis- 
appear towards  the  summit  of  the  leaves.  Chemically,  these  leaves  are 
distinguished  by  their  infusion  yielding,  with  gelatine,  a  whitish  pre- 
cipitate {tannate  of  gelatine)  ;  and,  with  sulphate  of  iron,  a  very  abund- 
ant blue  precipitate  (tannate  of  iron).  Furthermore,  it  forms  precipi- 
tates with  bichloride  of  mercury,  emetic  tartar,  and  chloride  of  barium. 
[The  true  Senna  leaf  is  unsymmetrical  on  the  two  sides,  while  in  the 
leaf  of  Coriaria  the  two  sides  are  equal  and  symmetrical. — Ed.] 

Composition. — Three  analyses  of  senna  have  been  made  ;  viz.  one  in 
1797,  by  Bouillon  La  Grange;2  a  second  by  Braconnot;3  and  a  third,  in 
1821,  by  Lassaigne  and  Fenuelle: — * 


a.  Legume  of  Tinnevelly  Senna 

(C.  elongata). 

b.  Leaflet  of  ditto  (Jioyle). 
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Leaf  of 

Coriaria 

myrlifolia. 


Senna  Leaves. 
Braconnot. 
Bitter  matter  of  senna    .  .  .    53.7 
Reddish-brown  gum    ....    31.9 
Matter    similar    to    animal 
mucus,   precipitable     by 

acids 6.2 

Acetate  of  lime 8.7 

Malate  ior  some  other  vege- 
table sail)  of  lime 3.7 

Acetate  of  potash  .  . 
Chloride  of  sodium  . 


traces 


Watery  extract  of  Alex- 
andrian Senna  


104.2 


Lassaigne  and  Fenuelle. 
Cathartin. 

Yellow  colouring  matter. 
Volatile  oil. 
Fixed  oil. 
Albumen. 
Mucus. 
Malic  acd. 

Malate  and  tartrate  of  lime. 
Acetate  of  potash. 
Mineral  salts. 
[Insoluble  matter  (lignin,  &c.)] 


Alexandrian  Senna. 


Senna  Pods. 
Fenuelle. 
Cathartin. 

Yellow  colouring  matter. 
Volatile  oil. 
Fixed  oil. 
Albumen. 
Gum. 

Malic  acid. 

Malates  of  potash  and  lime. 
Mineral  salts. 
Silicic  acid. 
Lignin. 


Legumes  of  Cassia  acutifolia. 


1.  Odorous  fkinciplk;  Volatile  Oil  of  Senna. — Obtained  by  submitting  the  leaves,  with 
water,  to  distillation.  It  has  a  nauseous  odour  and  taste.  The  distilled  water  of  senna,  which 
contains  some  oil  in  solution,  acts  as  a  mild  purgative  only. 


1  Journ.  de  Chim.  Mtd.  i.  291. 
*  Journ.  de  Phys.  Ixxxiv.  2S1. 


»  Ann.  de  Chim.  xxiv.3. 

4  Ann.  de  Chim.  tt  de  Phys.  xvi.  16. 
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2.  Cathaiitinf.  :  Purgative  Principle  of  Senna. — Yellowish-red,  uncrystallizable,  with  a  pecu- 
liar odour,  and  a  bitter,  nauseous  taste  ;  very  soluble  both  in  water  and  alcohol,  but  insoluble  in 
ether;  it  attracts  water  from  the  air.  Its  aqueous  solution  is  precipitated  by  infusion  <>l'  galls 
and  diacetite  of  lead.  The  sesquisulphate  of  iron  and  alkalies  deepen  the  colour  (if  the  infusion: 
chlorine  decolorizes  it:  iodine, acetate  of  lead,  gelatine, and  emetic  tartar,  cause  no  precipitates 
with  it.  It  appears  to  consist  of  carbon,  hydrogen,  and  oxygen  only.  Three  grains  caused  nausea, 
griping,  and  purging. 

Chemical  Characteristics. — By  boiling  senna  in  water — by  the  exposure  of 
infusion  of  senna  to  the  air;  as  well  as  by  the  action  of  the  mineral  acids  and  of 
chlorine  on  the  infusion — a  precipitate  is  procured.  Bouillon  La  Grange  regarded 
this  as  a  species  of  resin,  formed  by  the  union  of  oxygen  with  a  peculiar  kind  of 
extractive  found  in  senna.  This  extractive,  he  says,  is  inert,  but  becomes  active 
when  converted  into  resin ;  and  hence,  the  cold  infusion,  according  to  this  chemist, 
causes  colic,  but  rarely  purges.  The  carbonated  alkalies,  lime-water,  nitrate  of 
silver,  the  acetates  of  lead,  sulphate  of  iron,  &c,  form  precipitates  with  the  infusion 
of  senna. 

Physiological  Effects,  a.  On  Animals. — Tn  doses  of  five  or  six  ounces  it 
purges  horses.  Courten1  threw  an  infusion  into  the  veins  of  a  dog;  it  quickened 
the  respiration,  and  caused  vomiting.  The  animal  appeared  weak,  was  dull,  and 
bad  no  inclination  to  eat. 

/3.  On  Man. — Regnandota  injected  half  a  spoonful  of  weak  lukewarm  infusion 
of  senna  into  the  left  median  vein  of  a  young  man  affected  with  an  herpetic  erup- 
tion. The  only  effect  produced  was  a  slight  temporary  headache.  Some  days  after- 
wards a  spoonful  was  injected  ;  in  half  an  hour  violent  shivering  and  vomiting  came 
on,  which  were  followed  by  heat  and  purging.  The  febrile  symptoms  continued  for 
several  hours.  Taken  by  the  stomach,  senna  acts  as  a  sure  and  safe  purgative.  Its 
ill  effects  are  nausea,  griping,  flatulence,  and,  at  first,  depression,  afterwards  excite- 
ment of  the  pulse.  It  appears  to  stimulate  the  abdominal  and  pelvic  vessels,  thereby 
having  a  tendency  to  promote  the  hemorrhoidal  and  menstrual  discharges.  It  is 
one  of  the  mildest  of  the  drastic  purgatives.  Unlike  scammony,  gamboge,  jalap, 
and  most  other  drastics,  it  does  not  rank  among  poisons,  even  when  given  in  large 
doses.  It  is  distinguished  from  the  saline  purgatives  by  its  stronger  and  more  irri- 
tant operation,  by  the  heat,  gripings,  and  increased  frequency  of  pulse,  which  at- 
tend its  purgative  action.  From  rhubarb  it  differs  in  being  more  powerful  and 
irritant  in  its  operation,  in  being  nearly  or  quite  devoid  of  any  tonic  operation.  It 
acts  more  speedily  and  powerfully  than  aloes,  and  in  a  less  marked  manner  on  the 
large  intestines.  In  its  operation  it  appears  to  rank  between  jalap  and  aloes.  The 
petioles  and  stalks  possess  similar  properties  to  the  leaflets.  Formerly  the  griping 
quality  of  senna  was  ascribed  to  the  stalks,  but  both  Bergius3  and  Schwilgue*  have 
proved  the  error  of  this  notion.  The  legumes  are  much  milder  in  their  operation 
than  the  leaflets. 

Good  East  Indian  senna  is  almost,  if  not  quite,  as  active  as  the  Alexandrian. 
Mr.  Twining,5  after  extensively  trying  it,  declared  it  equal  to  the  best  he  had  ever 
seen.  The  obovate  senna  appears  to  be  milder  than  the  acute-leaved.  The  Senegal 
senna,  before  referred  to,  was  found  to  possess  less  activity  than  ordinary  senna. 
Part  of  the  acrid  and  griping  qualities  of  Alexandrian  senna  are  referable  to  the 
artjel  leaves,  which,  according  to  the  observations  of  Rouillure,  Delile,  Nectoux 
and  Pugnet  (quoted  by  Delile),  possess  greater  activity  than  the  true  senna  leaves. 
Bouillure  says  they  purge  and  gripe,  and  are  used  by  the  Arabs  of  Upper  Egypt 
without  the  addition  of  senna.  These  effects  might  be  expected  from  the  known 
properties  of  Asclepiadacese  (before  referred  to).  "American  senna  is  an  efficient 
and  safe  cathartic,  closely  resembling  the  imported  senna  in  its  action,  and  capable 
of  being  substituted  for  it  in  all  cases  in  which  the  latter  is  employed."6 

If  infusion  of  senna  be  given  to  the  nurse,  the  suckling  infant  becomes  purged, 
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a  satisfactory  proof  that  the  cathartic  principle  of  senna  becomes  absorbed,  and  is 
thrown  out  of  the  system  by  the  excretories.  Farthermore,  as  purging  results  from 
the  injection  of  infusion  of  senna  into  the  veins,  this  cathartic  would  appear  to 
exercise  a  specific  influence  over  the  bowels,  independent  of  its  local  action  on  these 
when  it  is  swallowed. 

Uses. — Senna  is  well  adapted  for  those  cases  which  require  an  active  and  certain 
purgative,  with  a  moderate  stimulus  to  the  abdominal  and  pelvic  viscera,  Thus, 
in  constipation  and  inactivity  of  (lie  alimentary  canal,  requiring  the  continued  or 
frequent  use  of  purgatives;  in  worms;  in  determination  of  blood  to  the  head,  and 
many  other  cases  which  readily  suggest  themselves,  senna  answers  very  well.  The 
circumstances  contraindicating  its  use  are,  an  inflammatory  condition  of  the  aliment- 
ary canal,  a  tendency  to  hemorrhoids  or  menorrhagia,  threatening  abortion,  and 
prolapsus  of  the  uterus  and  rectum.  The  objections  .  to  its  use  are,  the  large  dose 
required,  the  nauseous  and  disgusting  flavour,  the  tendency  to  gripe,  and  the  irri- 
tant and  stimulant  operation.  Thus,  in  inflammation  of  the  mucous  membrane  of 
the  bowels,  the  irritant  action  of  senna  makes  it  an  objectionable  purgative;  while 
its  tendency  to  increase  the  frequency  of  the  pulse  renders  it  less  fit  for  exhibition 
in  febrile  disorder  than  the  saline  purgatives.  It  is  a  very  safe  purgative,  and  may 
be  given  to  children,  females,  and  elderly  persons,  with  great  security.  Though  it 
is  not  the  most  appropriate  purgative  to  be  employed  after  delivery,  and  operations 
about  the  abdomen  or  pelvis  (as  hernia  and  lithotomy),  yet  I  have  repeatedly  seen 
it  used,  and  rarely  with  any  unpleasant  consequences. 

Administration. — Powder  of  senna  may  be  given  in  doses  of  from  3ss  to  3ij 
for  adults.  There  are  two  objections  to  its  use,  the  great  bulk  of  the  necessary 
dose,  and  the  uncertainty  of  its  operation,  arising  from  its  liability  to  decompose  by 
keeping.  To  cover  the  unpleasant  flavour  of  senna,  Dr.  Paris1  recommends  the 
addition  of  Bohea  (black)  tea;  coffee  has  been  advised  by  others.  Aromatics 
(especially  coriander  and  ginger)  are  frequently  added  to  prevent  griping,  and  to 
improve  the  flavour. 

1.  INFUSUM  SENNjE,  E.  [U.  S.]j  Infumm  Sennse  Compo&Aum,  L.  D. ;  Infusion  of 
Senna;  Senna  Tea, — (Senna  Leaves  3xv  [giss,  E. ;  ^ss,  /).];  Ginger,  bruised,  9iv 
[3ss,  />.];  Boiling  [distilled,  L.~]  Water  Oj.— Macerate  for  an  hour  in  a  vessel 
lightly  covered,  and  strain  [through  linen  or  calico,  E.~\.) — [The  U.  S.  Pharm. 
directs  Senna  sj  ;  Coriander,  bruised,  5j  ;  Boiling  Water  Oj.]  An  ordinarily  used 
purgative,  employed  frequently  in  the  maladies  of  children  as  well  as  of  adults. 
A  saline  purgative  (sulphate  of  magnesia  or  of  soda,  or  potash-tartrate  of  soda,  or 
tartrate  of  potash)  is  usually  given  in  conjunction  with  it;  manna  and  tincture  of 
eenna  being  frequently  added.  A  compound  of  this  kind  is  called  the  black  draught. 
— The  dose  of  infusion  of  senna  is  from  fjij  to  f^iv  for  adults.  [In  order  to  pre- 
serve this  infusion  in  warm  weather,  Mr.  Squire  recommends  the  addition  of  one 
grain  of  nitrate  of  potash  to  each  ounce. — Ed.] 

2.  INFUSUM  SENM  COMPOSITUM,  E. ;  Compound  Infusion  of  Senna— (Senna  3j ; 
Tamarinds  §j;  Coriander,  bruised,  3j  ;  Muscovado  Brown  Sugar  |ss;  Boiling  Wa- 
ter {3 viij.  Infuse  for  four  hours,  with  occasional  stirring,  in  a  covered  vessel,  not 
glazed  with  lead ;  and  then  strain  through  linen  or  calico.  This  infusion  may  be 
likewise  made  with  twice  or  thrice  the  prescribed  quantity  of  senna.) — A  vessel 
not  glazed  with  lead  is  directed,  lest  the  acid  of  the  tamarinds  should  dissolve  the 
metal  of  the  glazing,  and  thereby  give  a  noxious  impregnation.  This  cathartic 
somewhat  resembles  Sydenham's  potio  catharlica  lenitiva.  The  unpleasant  flavour 
of  the  senna  is  agreeably  covered  by  the  tamarinds  and  sugar.  This  preparation  is 
cathartic  and  refrigerant.  It  is  employed  as  a  cathartic  in  febrile  disorders. — Dose 
fj'j  to  fjiv- 

3.  ENEMA  CATnARTICUM,  E.  D.;   Cathartic  Enema.— (Olive  OH3J;  Sulphate  of 
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Magnesia  gss;  Sugar  gj ;  Senna  5s?  ;  Boiling  Water  ffxyj.  Infuse  the  senna 
for  an  hour  in  the  water,  then  dissolve  the  salt  and  sugar;  add  the  oil,  and  mix 
them  by  agitation,  E. — The  Dublin  College  employs  of  Olive  Oil  f gj  J  Sulphate 
of  Magnesia  g j  j  Mucilage  of  Barley  fgxvj.  Dissolve  the  sulphate  of  magnesia 
in  the  mucilage  ;  add  the  oil,  and  mix.) — Employed  as  a  laxative.  It  is  a  eonsti- 
tuent  of  the  fetid  clyster. 

4.  TEfCTURA  SEME  C05IP0SITA,  L.  E.  D. ;  Tincture  0/ Senna;  Elixir  Saluti* 
\Tinctura  Sennse  et  Jalapae,  U.  S.]. — (Senna  Leaves  giiiss;  Caraway  Seeds,  bruised, 
3iiiss;  Cardamoms,  bruised,  3j ;  Raisins  [stoned]  gv  5  Proof  Spirit  Oij.  Mace- 
rate for  seven  days,  and  then  press  and  strain,  L. — Senna  giv  ;  Caraway  Seeds, 
bruised;  Cardamom  Seeds,  bruised,  of  each  gss;  Proof  Spirit  Oij.  Macerate  for 
fourteen  days,  strain,  express,  and  filter,  D. — Sugar  giiss;  Coriander,  bruised,  gj  ', 
Jalap,  in  moderately  fine  powder,  5vj  ;  Senna  givj  Caraway,  bruised  ;  Cardamom 
seeds,  bruised,  of  each  3VJ  Raisins,  bruised,  giv  ;  Proof  Spirit  Oij.  Digest  for 
seven  days,  strain  the  liquor,  express  strongly  the  liquor,  and  filter  the  liquids. 
This  tincture  may  be  more  conveniently  and  expeditiously  prepared  by  percolation, 
as  directed  for  the  compound  tincture  of  cardamom.  If  Alexandrian  Senna  be 
used  for  this  preparation,  it  must  be  freed  from  Cynanchum  [Argel]  leaves  by 
picking,  E.~) — [The  following  is  the  formula  of  the  U.  S.  Pharmacopoeia:  Take  of 
Senna  £ ij  ;  Jalap,  in  powder,  gj  ;  Coriander, bruised;  Caraway,  bruised,  of  each  half 
an  ounce;  Cardamom,  bruised,  3'j  >  Sugar  giv;  Diluted  Alcohol  Oij.  Mace- 
rate for  fourteen  days,  express,  and  filter  through  paper.  This  tincture  may 
also  be  prepared  by  beating  well  together  the  senna,  jalap,  sugar,  and  aromatics, 
moistening  them  thoroughly  with  Diluted  Alcohol,  allowing  them  to  stand  forty- 
eight  hours,  then  transferring  them  to  a  percolator,  and  gradually  pouring  upon 
them  Diluted  Alcohol  until  three  pints  of  filtered  liquor  are  obtained.] — Carminative, 
cordial,  stomachic,  and  purgative.  Usually  employed  as  an  adjunct  to  the  infu- 
sion of  senna.  If  given  alone  as  a  purgative,  the  dose  should  be  fgss  to  f 3 j .  It 
is  useful  in  costiveness  attended  with  flatulence. 

k  SVIUPLS  &ENM,  L.  E.  [U.S.];  Syrup  of  Senna.— (Senna  giijss;  Fennel 
(seed),  bruised,  3x;  Manna  giij  ;  Treacle  tbiij  ;  Boiling  Distilled  Water  Oj. 
Macerate  the  senna  and  fennel  in  the  water,  with  a  gentle  heat,  for  six  hours.  Mix 
the  manna  and  treacle  with  the  strained  liquor;  then  boil  down  to  a  proper  con- 
sistence, L. — Senna  giv;  Roiling  Water  Oj  and  fgiv;  Treacle  gxlviij.  Infuse  the 
senna  in  the  water  for  twelve  hours  ;  strain,  and  express  strongly  through  calico, 
so  as  to  obtain  a  pint  and  two  fluidounces  at  least  of  liquid.  Concentrate  the  trea- 
cle in  the  vapour-bath  as  far  as  possible,  or  till  a  little  taken  out  upon  a  rod  be- 
comes nearly  concrete  on  cooling;  and,  while  the  liquor  is  still  hot,  add  the  infu- 
sion, stirring  carefully,  and  removing  the  vessel  from  the  vapour-bath  as  soon  as 
the  mixture  is  complete.  If  Alexandrian  Senna  be  used  for  this  preparation,  it 
must  be  carefully  freed  of  Cynauchum  [Argel]  leaves  by  picking  it,  E.) — [Take  of 
Senna  gij;  Fennel  Seed,  bruised,  gj  ;  Boiling  Water  Oj;  Sugar  gxv.  Digest  the 
Senna  and  Fennel  Seed  in  the  water  with  a  gentle  heat,  for  an  hour,  then  strain, 
add  the  sugar,  and  evaporate  to  the  proper  consistence.] — Cathartic.  Given  to 
children  in  doses  of  f3J  to  f 3 " J  - 

6.  CONFECTIO  SENM,L.D.  [U.  S.];  Mectuarium  Sennas,  E. ;  Electuarium  Leni- 

tivum  ;  Confection  of  Senna;  Lenitive  Electuary. — (Senna  gviij  ;  Figs  ibj  ;  Pre- 
pared Tamarinds;  Prepared  Cassia;  Prepared  Prunes,  of  each  ifess ;  Coriander 
giv;  Fresh  Liquorice,  bruised,  giij ;  Sugar  Ibiiss  ;  Distilled  Water  Oiij.  [Water 
Oiv,  U.  S.~\  Rub  the  senna  with  the  coriander,  and  by  a  sieve  separate  ten  ounces 
of  the  mixed  powder;  then  boil  down  the  water,  with  the  figs  and  liquorice  added, 
to  half,  then  express  and  strain.  Evaporate  the  strained  liquor  in  a  water-bath, 
until,  of  the  whole,  twenty-four  fluidounces  remain  ;  then,  the  sugar  being  added,  let 
a  syrup  be  made.     Lastly,  gradually  rub  the  pulps  with  the  syrup,  and  having 
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thrown  in  the  sifted  powder,  mix  them  all,  L. — The  Edinburgh  College  omits  the 
Tamarind  and  Cassia  pulps,  but  employs  ibj  of  Prune  pulp,  and  Oiiji  of  Water. 
— The  Dublin  College  directs  Senna  Leaves,  in  a  very  fine  powder,  gij;  Coriander, 
in  fine  powder,  3j ;  Oil  of  Caraway  3ss;  Pulp  of  Prunes  ^v;  Pulp  of  Tamarinds 
3ij  J  Brown  Sugar  5 v i i j ;  "Water  f^ij.  Dissolve  the  sugar  in  the  water,  and  beat 
the  pulps  with  the  syrup  to  a  uniform  consistence;  having  stirred  in  the  powders 
and  oil  of  caraway,  mix  all  well  together,  aud  heat  the  mass  thoroughly  in  a  water- 
bath  for  ten  minutes.) — The  preparation  of  this  compound  being  troublesome  and 
expensive,  and  sophistications  of  it  not  being  readily  detectable,  it  is  rarely  prepared, 
in  commerce,  as  directed  by  the  London  and  Edinburgh  Colleges.  Jalap  is  fre- 
quently substituted,  partially  or  wholly,  for  the  senna  and  cassia  pulp.  Dr.  Paris 
mentions  walnut  liquor  as  a  colouring  ingredient  in  use  ;  and  adds,  that  a  con- 
siderable quantity  of  this  confection  is  made  in  Staffordshire,  in  which  unsound  and 
spoilt  apples  enter  as  a  principal  ingredient.  When  properly  prepared,  it  is  a 
pleasant,  mild,  and  very  effectual  purgative,  and  is  frequently  employed  by  preg- 
nant women,  persons  afflicted  with  hemorrhoids  or  diseases  of  the  rectum.  When 
given  alone  in  a  full  dose  it  is  apt  to  gripe.  Dose,  3j  to  3vj.  It  is  frequently  em- 
ployed as  a  vehicle  for  the  exhibition  of  other  cathartics ;  for  example,  bi tartrate 
of  potash. 

[7.  EXTRACTUM  SENNJ!  FLUIDUI,  U.  S. ;  Fluid  Extract  of  Senna.— (Take  of 
Senna,  in  coarse  powder,  ifeijss  ;  Sugar  £xx  ;  Oil  of  Fennel  f^i ;  Compound  Spirit 
of  Ether  i$\j  ;  Diluted  Alcohol  Oiv.  Mix  the  senna  with  the  diluted  alcohol,  and 
having  allowed  the  mixture  to  stand  for  twenty-four  hours,  introduce  it  into  a  per- 
colator, and  gradually  pour  in  water  mixed  with  one-third  of  its  bulk  of  alcohol, 
until  a  gallon  and  a  half  of  liquid  shall  have  passed.  Evaporate  the  liquid  by 
means  of  a  water-bath  to  twenty  fluidounces,  filter,  then  add  the  sugar,  and,  when 
it  is  dissolved,  the  compound  spirit  of  ether  holding  the  oil  of  fennel  in  solution.) 
This  is  a  concentrated  preparation  of  senna,  convenient  in  consequence  of  the  small- 
ness  of  the  dose,  which  is  f3J — ij.  It  may  be  given  by  itself  or  in  combination,  as 
the  infusion.] 

284.  CASSIA  FISTULA,  Linn.  L.  E.  D.-THE  PUDDING-PIPE 
TREE,  OR  PURGING  CASSIA. 

Cathartocarpus  Fistula,  Persoon. 

Sex.    Sr/st.    Decandria,    Monogynia. 

(Fructus,  L.— Pulp  of  the  pods,  E.) 

History. — The  earliest  writers,  in  whose  works  we  find  the  fruit  of  Cassia  Fis- 
tula mentioned,  are  the  Arabians,  Mesue,  Serapion,  and  Avicenna.  The  first  Greek 
writer  who  notices  it  is  Actuarius,  who  terms  it  xaaaia  psxaiva,  or  black  cassia.1 

Botany.     Gen.  Char. — See  Cassia  (p.  844). 

Sp.  Char.— Lea/lets  4  to  6  pairs,  ovate,  somewhat  acuminate,  smooth  ;  petioles 
glandless.  Racemes  lax,  without  bracts.  Legumes  terete,  straight,  somewhat  ob- 
tuse, smooth.  (De  Cand.) 

Tree  from  20  to  80  feet  high.  Leaves  alternate,  pinnate,  from  12  to  18  inches 
long;  Itajlets  from  2  to  6  inches  long,  and  from  1  and  a  half  to  3  inches  broad. 
Stipules  minute.  Racemes  1  to  2  feet  long.  Flowers  large,  bright-yellow,  fra- 
grant, on  long  foot-stalks.  Legume  cylindrical,  ligneous,  1  or  2  feet  long,  externally 
blackish- brown  ;  with  three  longitudinal  bands  or  seams  extending  the  whole  length, 
two  of  which,  by  their  contiguity,  appear  to  form  a  single  one,  the  third  being  on 
the  opposite  side  of  the  legume ;  internally  divided  into  numerous  cells  by  thin 
transverse  partitions  or  phragmata,  formed  by  the  distension  of  the  placenta,  and 
therefore  called  spurious  dissepiments.     Seed  1  in  each  cell,  surrounded  by  a  soft 

1  Lib.  v. 
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blackish  pulp,  which  appears  to  be  a  secretion  of  the  endocarp  or  inner  coat  of  the 
pod. 

Hab. — East  Indies,  Egypt.     Introduced  into  the  West  Indies. 

Description. — The  pods  of  Cassia  Fistula  (cassia  fistula  ;  legumen  cossiee  fis- 
tulse)  are  imported  from  the  East  Indies  (Madras  and  Ceylon),  from  the  West  In- 
dies (Barbadoes),  and  from  South  America  (Carthagena  and  Savanilla).  Their 
botanical  description  has  been  above  given.  Their  px/ji  (pulpa  cassias  fistu/ae  ; 
pulpa  leguminis  comae  fistula*)  is  reddish-black,  with  a  sweetish  taste.  By  ex- 
posure to  the  air  it  becomes  acid,  in  consequence  of  undergoing  the  acetous  fer- 
mentation. Those  pods  yield  the  most  pulp  which  are  heavy,  and  do  not  rattle 
when  shaken. 

Small  American  Cassia  Fistula;  Petite  Casse  (TAmerique,  Guibourt. — Pods  twelve  to 
eighteen  inches  long,  and  six  lines  in  diameter,  pointed  at  the  extremities.  Pericarp  thinner 
than  the  ordinary  Cassia  fistula.  Pulp  reddish-brown,  acerb,  astringent,  sweet.  Is  this  pod 
the  fruit  of  Calhartorarpus  bucillaris,  a  native  of  the  Caribaean  Islands,  depicted  in  Jacquin's 
Frasm.  Bot.  Tab.  85  ? 

The  pulp  of  Cassia  Brasiliana  has  been  employed  in  America.  The  pods  are  from  18  to 
24  inches  long,  ligneous,  and  rough,  with  very  prominent  sutures. 

Composition. — Vauquelin1  and  N.  E.  Henry2  have  analyzed  Cassia  pulp. 


Vauquelin's  Analysis. 

Pericarp     35.15 

Phragmata 7.03 

Seeds 13.38 

f  Sugar 14  85 

Gum 1.56 

|   Extractive    ....  0.51 

Pulp    I   Vegetable  jelly     .  0.13 

I    Glutinous  matter  .  0.79 

|    Woody  fibre    .  .  .  8.35 

(   Water 21.35 

Cassia  pods  .  .  .  97.00 


N.  E.  Henry's  Analysis. 


Sugar  

Gum 

Matter  possessing  many  properties 

of  tanning  substances 

Do.  having  some  properties  of  gluten 
Colouring  matter  soluble  in  elber  . 
Loss,  principally  owing  to  water    . 

Watery  extract  of  Cassia  pulp 


Common  or 

Afriran. 

American. 

61.00 

69.23 

6.75 

2.60 

13.25 

3.90 

traces 

traces 

small  quantity 
19.00 

none 
24.25 

100.00 

100.00 

Physiological  Effects. — Cassia  pulp  in  small  doses  is  a  mild  laxative ;  in 
large  doses  a  purgative ;  but  it  is  apt  to  occasion  nausea,  flatulence,  and  griping. 
Manna  is  said  singularly  to  exalt  the  purgative  effect  of  Cassia  pulp.3  Thus  Valis- 
nieri  states,  that  twelve  drachms  of  this  pulp  are  about  equivalent  in  purgative 
strength  to  four  ounces  of  manna ;  but  that  if  we  give  eight  drachms  of  Cassia 
pulp,  in  combination  with  four  drachms  of  manna,  we  obtain  double  the  effect ! 
But  the  correctness  of  such  a  statement  is  not  supported  by  any  evidence  yet  ad- 
duced. 

Uses. — It  is  rarely  or  never  given  alone ;  but  the  cases  for  which  it  is  well 
adapted  are  febrile  and  inflammatory  affections.  On  account  of  its  pleasant  taste 
it  would  be  a  convenient  purgative  for  children. 

Administration. — Dose,  for  an  adult,  of  the  pulp,  as  a  mild  laxative,  5j  to 
3ij  ;  as  a  purgative,  |j  to  |ij. 

1.  CASSIA  PREPARATA,  L.— (Cassia,  broken  lengthwise,  rbj ;  Distilled  Water  suffi- 
cient to  cover  the  Cassia.  Macerate  for  six  hours,  occasionally  stirring;  strain  the 
softened  pulp  through  a  hair  sieve,  and  evaporate  to  the  consistence  of  a  confection 
by  a  water-bath. — Ed.) 

I  CONFECTIO  CASSLE,  L.;  Confection  of  Cassia.— (Prepared  Cassia  Ibss;  Manna 
|ij  ;  Prepared  Tamarind  Pulp  |j  ;  Syrup  of  Rose  fgviij.  Bruise  the  Manna,  then 
dissolve  it  in  the  Syrup;  afterwards  mix  in  the  Cassia  and  Tamarind  pulps,  and 
evaporate  the  moisture  until  a  proper  consistence  is  attained.) — Laxative.  Occa- 
sionally used  for  children,  as  a  vehicle  for  some  more  active  substance. — Dose  3ij. 
to  3j.  for  adults. 


l   Ann.  de  Chim.  vi.  275. 

3  See  Paris.  I'harm.  6tb  edit,  i.271. 


2  Journ.  de  Chim.  Mtd   ij.  370. 


Copaiva  : — History;  Botany;  Species.  851 


285.  COPAIFERA  MULTIJUGA,  Hayne,  z.-VARIOUS 
SPECIES,  D.  E. 

Copaifera  multijuga  et  alia?  species,  De  Cand. — Copaifera  officinalis,  Linn. 

Sex.  Fyst.  Decandria,  Monojrynia. 

(Oleo-resina,  X.  D. — Fluid  resinous  exudation,  E. — Copaiba,  U.  S.) 

History. — The  first  notice  of  Copaiva  balsam,  as  well  as  of  the  tree  yielding  it, 
was  given  by  Piso.1  Hayne3  is  of  opinion  that  the  Copaifera  bijwja  is  the  species 
observed  by  Piso. 

Botany.  Gen.  Char. —  Calyx  ebracteolate,  of  4  spreading,  small,  equal  sepals 
united  at  the  base.  Petah  0.  Stamens  10,  distinct,  nearly  equal;  anthers  oblong. 
Style  filiform.  Leijume  stalked,  obliquely  elliptical,  coriaceous,  somewhat  com- 
pressed, 2-valved,  with  2  ovules,  1-seeded.  .  Seed  elliptical,  inclosed  in  a  baccate 
aril.  Embryo  straight ;  radicle  somewhat  lateral. —  Trees.  Lea ves  abruptly  pin- 
nate. Leaflets  coriaceous,  somewhat  unequal,  ovate.  Flowers  paniculate.  (Be 
Cand.) 

Species. — 1.  C  multijuga,  Hayne,  L. — Leaflets^  to  10  pairs,  ovate-lanceolate, 
acuminate,  mucronate,  with  pellucid  dots.  Petiole  slightly  hairy.  In  the  province 
of  Para  the  greatest  quantity  of  the  balsam  is  furnished  by  this  species  (Hayne). 

2.  C  Langsdorfii,  Desf.  L. — Leaflets  3  to  5  pairs,  ovate  or  oval,  blunt,  equal- 
sided,  with  pellucid  dots.  Petioles  and  peduncles  slightly  downy. — This  and  the 
following  species  furnish  the  balsam  collected  by  the  natives  of  Santa  Paulo. 

3.  C.  coriacea,  Mart. — Leaflets  2  to  3  pairs,  elliptical,  equal-sided,  emarginate, 
coriaceous,  not  dotted,  reticulated,  smooth  on  both  sides,  somewhat  glaucous  beneath. 
Petioles  and  peduncles  almost  smooth. — Bahia.  It  yields  balsam  of  copaiva  in 
Santa  Paulo. 

4.  C.  officinalis,  Linn.  D. ;  C.  Jacquini,  Desf. — Leaflets  2  to  5  pairs,  in- 
curved, ovate,  unequal-sided,  obtusely  acuminate,  with  pellucid  dots.  Venezuela, 
near  Calaboso,  West  Indies.  An  inferior  kind  of  balsam  is  said  to  be  obtained 
from  this  species. 

The  following  are  species  of  Copaifera  described  by  Hayne  : — 

5.  C.  Bktrichii,  Hayne. — Mandiocca,  in  the  Brazils. 

6.  C.  gdiasensis,  Desf. — Guiana,  near  Rio  Negro. 

7.  ('.  Martii,  Hayne. —  Para. 

8.  C.  bijuga,  Willd.— Brazils. 

9    C.  Jussiedi,  Hayne. — Brazils. 

10.  C.  nitida.  Mart. —  Brazils  (Minas  Geraes). 

11.  C.  lax  a,  Hayne. — Brazils. 

12.  C  cordifolia,  Hayne. — Brazils. 

13.  C.  Skllowii,  Hayne. — Brazils. 

14.  C.  oblosgifolia,  Mart. — Brazils  (Minas  Geraes). 

Extraction  of  the  Balsam. — The  balsam  is  obtained  by  making  incision3 
into  the  stems  of  the  trees.  It  exudes  so  abundantly  that,  at  the  proper  season> 
twelve  pounds  are  sometimes  obtained  in  the  space  of  three  hours.3  If,  however, 
no  balsam  should  flow,  the  wound  is  immediately  closed  with  wax  or  clay,  and  re- 
opened in  a  fortnight,  when  an  abundant  discharge  takes  place.  Old  trees  some- 
times furnish  balsam  two  or  three  times  in  the  year.  Langsdorff,4  in  his  account 
of  Santa  Catherina,  observes  that  "the  tree  which  yields  copaiva  balsam,  or  balsam 
of  Tolu,  Copaifera  officinalis,  is  here  called  oleo  breto,  or  black  olive.  It  abounds 
in  the  forests,  but  very  little  use  is  made  of  it.  I  was  assured,  that  when  the  in- 
cision is  made  in  the  tree  to  procure  the  balsam,  which  is  done  only  in  the  very  hot 
summer  months,  a  strong  sound  is  heard,  and  the  sap  or  balsam  rushes  out  in  a 
stream,  as  when  a  vein  is  opened  in  the  human  arm." 

•   Med.  Bras.  lib.  iv.  cap.  4;  in  Hist.  Nat.  Brus.  Lugd.  1648. 

»  Duncan,  Svppl    '"  tlie  Edinb.  N»U>  Disp.  p.  45.  '  Piso,  op.  supra  cit.  p  56 

4   Voyages  and  Travels  in  Various  Parts  of  the  World,  during  the  Years  1803—1607.  pp.  43    Lt.nd.  1813 


852  VEGETABLES.— \at.  Ord.  Leuuminos,e. 

Commerce. — Balsam  of  Copaiva  is  principally  obtained  from  Para  and  Maran- 
ham.  This  probably  is  yielded,  for  the  must  part,  by  C.  multijuga,  the  tree 
assigned  in  the  Loudon  Pharmacopoeia.  Carthagena,  Maracaibo,  and  Savanitla  also 
furnish  some.  Is  this  from  C.  officinalis  f  Occasionally  it  is  brought  from  Rio 
Janeiro,  and  is  there  probably  procured  from  01  Langsdorfii  and  coriacea.  Some 
is  imported  from  the  West  Indies;  and  a  considerable  quantity,  at  second  hand, 
from  New  York.  It  is  usually  brought  over  in  casks  holding  one  cwt.  or  one  and 
a  half  cwts.     In  1839,  duty  (4s.  per  cwt.)  was  paid  on  643  cwts. 

Description. — Balsam  of  Copaiva  {Balsam  Copaivae,  seu  Copaibas)  is  a  clear 
transparent  liquid,  having  for  the  most  part  the  consistence  of  olive  oil.  It  has  a 
pale  yellowish  colour,  a  peculiar,  not  disagreeable  odour,  and  a  bitter,  somewhat 
acrid  and  nauseous  taste.  Its  sp.  gr.  is  less  than  that  of  water,  but  is  not  constant. 
It  is  0.95  according  to  Schonberg,  while  Stoltze  says  it  is  0.966.  By  keeping,  it 
becomes  considerably  denser,  owing  to  the  loss  of  volatile  oil.  Balsam  of  copaiva 
is  insoluble  in  water,  but  is  completely  soluble  in  alcohol,  ether,  and  the  oils,  both 
fixed  and  volatile.  When  acted  on  by  alkalies  it  yields  a  kind  of  soap,  which  is 
insoluble  in  water. 

Considerable  variation  exists  in  the  colour,  consistence,  and  sp.  gr.  of,  as  well  as  in  the  rela- 
tive quantities  of  volatile  oil  and  resin  yielded  by,  balsam  of  copaiva.  Even  the  odour  and 
taste  vary  somewhat.  The  differences  doubtless  depend  in  great  part  upon  the  balsam  being 
procured  from  different  species.  The  smaller  species,  which  grow  in  the  interior  of  the  Bra- 
zils, as  in  B'cdnaand  Minas,  yield,  as  we  are  told,  less  balsam,  but  it  is  more  resinous  and  sharper. 
Brazilian  Copaiva  is  thin,  clear,  and  pale-coloured.  West  Indian  Copaiva  (produced  probably 
by  C.  officinalis)  is  thick,  golden-yellow,  not  transparent,  and  has  a  less  agreeable  smell,  which 
is  soniewhat  like  that  of  turpentine.  [It  is  to  be  regretted  that  the  term  balsam  is  still  errone- 
ously applied  to  this  liquid.  The  London  College  has  more  correctly  described  it  as  an  oleo- 
resin  ;  it  is  in  fact  resin  dissolved  in  essential  or  volatile  oil,  like  ordinary  turpentine.  It  con- 
tains no  benzoic  acid,  which  has  generally  been  regarded  by  pharmacologists  as  a  necessary 
constituent  of  a  substance  to  which  the  term  balsam  is  applied. — Ed] 

Adulteration. — There  is  no  reason  to  suppose  that  balsam  of  copaiva  is  adul- 
terated in  this  country  now  ;  though  the  following  fact,  mentioned  by  Dr.  Paris,1 
proves  that  formerly  it  was.  "  A  curious  trial  took  place  some  time  since,  between  the 
owners  of  certain  premises  that  were  burnt  down,  and  the  Governors  of  the  Sun 
Fire-Office,  in  consequence  of  the  latter  refusing  to  indemnify  the  proprietor  for  his 
loss,  because  the  fire  had  been  occasioned  by  his  making  Balsam  of  Copaiba." — 
Gray2  has  published  formulae  for  making  a  bukamum  copaibas  reditctum,  as  well  as 
copaiha  fuctitia. — The  Edinburgh  College  gives  the  following  characters  of  the 
purity  of  the  Balsam : — 

"Transparent;  free  of  turpentine  odour  when  heated;  soluble  in  two  parts  of  alcohol  •  it 
dissolves  a  fourth  of  its  weight  of  carbonate  of  magnesia,  with  the  aid  of  a  gentle  heat  and 
continues  translucent." 

The  turpentine  odour  may  be  recognized  by  dropping  the  suspected  balsam  on  a 
heated  iron  (as  a  spatula).  The  mixture  of  magnesia  and  copaiva  here  referred  to 
acquires,  in  several  hours,  the  translucency,  aspect,  and  consistency  of  very  thick 
mucilage  of  gum  Arabic.  This  test  was  proposed  by  Blondeau.3  If  one  or  two 
drops  of  suspected  balsam  be  placed  on  unsized  paper,  and  carefully  heated  over  a 
lamp  to  expel  the  volatile  oil,  an  homogeneous  translucid  spot  is  left,  if  the  balsam 
be  pure ;  but  if  it  have  been  mixed  with  castor-oil,  the  spot  of  resin  is  surrounded 
by  an  oily  areola.*  Planche5  has  recommended  ammonia  as  a  test.  If  pure  balsam 
be  shaken  with  liquor  ammoniae  (sp.  gr.  0.965),  it  becomes  clear  and  transparent  in 
a  few  instants  ;  not  so  when  castor-oil  is  present.  Ebullition  with  water  (to  expel  the 
volatile  oil  and  obtain  the  hard  resin),  and  the  action  of  potash,  and  of  sulphuric 
acid,  have  also  been  proposed  as  tests. 

1  Pharmacol cgia,  6lli  edit.  ii.  18.3.  2  Suppl.  to  the  Pharm. 

3  Journ.  de  Chim.  Med.  1.  560  ;  and  ii.  41.  ■>  Chevalher,  Journ.  de  Chim.  Mid    iv   619 

*  Journ.  de  Pharm  xi.  228. 
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Composition. — F.  Hoffmann1  submitted  copaiva  to  a  chemical  examination. 
Afterwards  Schbuberg2  analyzed  it.  In  182G,  Stoltze,3  and,  in  1829,  Gerber,4  sub- 
mitted it  to  analysis. 


Stoltze's  Analysis. 

Volatile  oil 3S.00 

Yellow  dark  resin  [copaivic  acid)   ....  52.75 

Brown  soft  resin 1.86 

Water  and  loss 7  59 


Balsam  of  Copaiva 100.00 


Gerber's  Analysis. 
Fresh  Balsam.  Old  Balsam. 

41  31  70 

51.38 53.68 

2.18 1115 

5.44 4.10 


100.00 


100.63 


1.  Volatile  Oil  (see  post). 

2.  Rksin  of  Copaiva  (Resina  Copaiba*). — After  the  balsam  lias  been  deprived  of  its  volatile 
oil  by  distillation,  a  brownish  resinous  mass  is  left  behind.  This,  when  gently  heated  to  expel 
the  residual  water,  is  sold  as  resin  of  copaiva.  It  consists  of  two  resins — one  called  copaivic  and, 
the  other  the  viscid  resin  of  copaiva.  They  are  separated  by  rectified  spirit,  which  dissolves  the 
acid  resin,  but  leaves  the  viscid  one. 

a.  Copaivic  Acid,-  Yellow  Brittle  Resin  of  Copaiva. — One  hundred  parts  of  balsam  yield,  on  an 
average,  fifty  parts  of  this  acid.  Copaivic  acid  is  an  amber  coloured,  brittle,  crystallizable  resin, 
soluble  in  alcohol,  rectified  spirit,  ether,  and  the  volatile  and  fixed  oils.  It  is  decomposed  by 
sulphuric  and  nitric  acids.  Its  acid  properties  are  proved  by  its  alcoholic  solution  reddening 
litmus,  and  by  the  definite  compounds  (copaivates)  which  it  forms  with  bases.  Thus,  if  an 
alcoholic  solution  of  nitrate  of  silver  be  dropped  into  the  alcoholic  solution  of  this  resin,  we 
obtain,  on  the  addition  of  a  little  ammonia,  a  white  crystalline  precipitate  (copaivale  of  silver) 
slightly  soluble  in  alcohol,  and  composed  of  one  atom  copaivic  acid,  and  one  atom  oxide  of 
silver.  In  the  same  way  we  may  Conn  the  analogous  copaivates  of  lead  and  lime.  The  copai- 
vates of  potash  and  soda  are  soluble,  and  have  a  bitter  taste  and  a  disagreeable  odour ;  they  are 
easily  decomposed  by  acids.  The  copaivale  of  ammonia  is  soluble  in  ether  and  alcohol,  but  not 
in  water.  The  copaivale  of  magnesia  is  prepared  by  adding  copaivate  of  potash  to  sulphate  of 
magnesia. 

Copaivic  acid  is  isomeric  with  pinic  acid;   that  is,  its  composition  is  C40H82O4  (Rose). 

•3.  Viscid  Resin  of  Copaiva ;  Brown  Soft  Resin  of  Copaiva. — When  a  hot  alcoholic  solution  of 
copaiva  cools,  it  retains  in  solution  the  acid  resin  already  described,  but  deposits  a  brown  viscid 
substance,  which  is  termed  the  viscid  resin  of  copaiva.  As  it  is  more  abundant  in  old  than  in 
recent  balsam,  Gerber  regards  it  as  produced  by  some  alteration  of  the  acid  resin.  It  is  soluble 
in  anhydrous  alcohol  and  ether,  and  in  the  volatile  and  fixed  oils.  It  has  very  little  affinity  for 
basic  substances.  One  hundred  parts  of  balsam  contain  from  1.65  to  2.13  per  cent,  of  this 
resin. 

Physiological  Effects. — Copaiva  produces  the  general  and  topical  stimulant 
effects  of  the  oleo-resins,  already  described.  Taken  in  moderate  doses,  it  creates  a 
sensation  of  warmth  in  the  stomach,  gives  rise  to  eructations  having  the  odour  of 
the  balsam,  and  not  unfrequcntly  occasions  nausea,  or  even  actual  vomiting.  The 
continued  use  of  it  often  impairs  the  appetite,  and  disorders  the  digestive  functions. 
These  may  be  regarded  as  the  local  effects  on  the  stomach.  The  constitutional 
effects,  or  those  which  result  from  the  absorption  of  the  balsam,  or  of  its  active 
constituent,  the  oil,  arc  those  of  a  stimulant  whose  influence  is  principally  directed 
to  the  secreting  organs,  more  especially  to  the  mucous  membranes  and  to  the  urino- 
genital  apparatus.  The  oil  passes  out  of  the  system  in  part  by  the  lungs,  and  the 
odour  of  its  vapour  is  readily  detectable  in  the  breath  of  persons  taking  it.  The 
urine  is  increased  in  quantity  and  altered  in  quality;  thus  its  colour  is  heightened, 
its  odour  becomes  balsamic,  and  its  taste  bitter;  moreover,  not  unfrequently  it  is 
turbid,  as  if  containing  mucus. 

[It  has  been  proved  that  the  oleo-resinous  matter  of  copaiva  enters  the  urine, 
and  causes  the  secretion  to  stimulate  an  albuminous  condition,  inasmuch  as  it  be- 
comes precipitable  by  nitric  acid.  It  is  important  to  remember  this  in  a  patho- 
logical point  of  view.  The  precipitate  may  be  distinguished  from  that  of  albumen 
by  the  fact  of  its  not  subsiding  as  albumen  does  after  the  fluid  has  been  set  aside 
for  a  few  hours.5 — Ed.] 


1  Obs.  Phys.  Chym.  lib.  i.  obs.  6;  Op.  omn.  iv.  454,  Gen.  1748.         "-  PfafT.  Mat.  .if.,/.  ,v.  12. 

3  Bert.  Jahrb.  xxvii.  2.  179.  «  .lourn.  de  Phann.  xvi.  79  and  367. 

5  Rees  On  the  Analysis  and  Treatment  of  Urinary  Diseases,  p.  204. 
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The  influence  of  copaiva  over  the  mucous  membrane  lining  the  urethra,  is  shown, 
even  in  the  healthy  state,  by  the  warmth  and  tickling  sometimes  experienced  in 
this  part,  both  before  and  after  evacuating  the  urine,  as  observed  by  Kbnig,  a  medi- 
cal student,1  in  his  experiments  with  this  medicine;  and  also  by  the  marked  influ- 
ence which  the  balsam  has  in  mucous  discharges  from  this  membrane — an  influence 
familiar  to  every  tyro  in  medicine.  Farthermore,  it  is  said  occasionally  to  have 
produced  unpleasant  irritation  of  the  testicles,  though  I  have  never  observed  this. 
It  also  acts  as  a  stimulant,  but  in  a  less  marked  manner,  to  other  mucous  mem- 
branes ;  namely,  the  bronchial  and  gastro-intcstinal  membranes.  The  greater  influ- 
ence of  copaiva  over  the  urethral  than  over  other  mucous  membranes  is  by  some 
explained  thus  :  besides  the  influence  which  this  receives  in  common  with  the  other 
membranes  of  the  same  class,  bv  the  general  circulation,  it  is  exposed  to  the  local 
action  of  copaiva  contained  in  the  urine  as  this  fluid  is  expelled  from  the  badder. 
If  this  hypothesis  were  correct,  the  influence  of  copaiva  over  the  mucous  lining  of 
the  bladder  would  be  greater  than  that  over  the  urethral  membrane.  Not  unfre- 
quently  it  gives  rise  to  an  eruption,  usually  of  a  scarlet  colour,  referable  to  either 
urticaria  or  erythema,  though  some  describe  it  as  being  miliary.  Vesicular  erup- 
tions are  also  spoken  of,  but  I  have  never  seen  them.  Mr.  Judd3  has  depicted  two 
eruptions  caused  by  the  balsam  :  one  he  calls  small puniceous patch  eruptions;  the 
other  was  a  papular  eruption.  Rheumatism  has  also  been  ascribed  to  the  use  of 
the  balsam.3 

Large  doses  of  copaiva  irritate  the  gastro-intestinal  canal,  and  occasion  a  sensa- 
tion of  heat  at  the  pit  of  the  stomach,  nausea,  vomiting,  loss  of  appetite,  and 
purging,  with,  not  unfrequently,  griping  pains  of  the  bowels.  The  whole  system 
becomes  powerfully  stimulated;  the  pulse  is  fuller  and  more  frequent,  the  skin 
hotter,  and  thirst  and  headache  are  produced.  Occasionally,  haematuria  and  danger- 
ous ischuria  are  brought  on.  "I  saw,"  says  Kraus,4  "a  very  dangerous  case,  of 
thirty-six  hours'  standing,  almost  instantaneously  relieved  by  the  application  of  a 
warm  poultice  (made  of  four  ounces  of  the  hyoscyamus  plant)  over  the  genital 
organs."  The  same  author  also  says  that  the  repeated  use  of  large  doses  occasions, 
"  in  young  marriageable  subjects,  a  measle-iike  eruption  over  the  whole  body,  which 
I  have  many  times  seen  treated  by  pretended  great  diagnosticians  {Diagnostikerri) 
as  true  measles." 

In  one  case5  pain  at  the  stomach,  general  uneasiness,  and  epileptic  convulsions, 
followed,  and  were  ascribed  to  the  use  of  copaiva.  But  the  correctness  of  ascribing 
the  couvulsions  to  the  use  of  the  copaiva  appears  very  doubtful. 

When  we  compare  the  operation  of  copaiva  with  that  of  other  agents  possessing 
powers  of  a  somewhat  similar  kind,  we  observe  that  both  in  local  and  constitutional 
effects  it  is  more  powerful  than  the  balsams  properly  so  called  (that  is,  the  native 
oleo-resins  which  contain  benzoic  acid),  while  its  operation  on  the  urino-genital 
organs  is  much  more  marked.  It  forms  an  intermediate  substance  between  the 
balsams  and  the  turpentines,  being  less  powerful,  but  more  aromatic,  than  the  lat- 
ter; yet,  observes  Ilibes,"  the  turpentines  are  less  successful  in  gonorrhoea.  The 
same  author  considers  it  to  be  less  powerful  than  balsam  of  Mecca,  but  more  so 
than  balsam  of  Canada. 

Uses. — The  principal  employment  of  copaiva  is  in  mucous  discharges  from  the 
urino-genital  organs,  more  especially  in  gonorrhoea.  There  are  two  methods  of 
treating  this  disease  by  copaiva ;  one  is,  not  to  exhibit  the  balsam  until  the  inflam- 
matory symptoms  have  subsided — the  other  is  to  give  it  at  the  very  outset,  in  order 
to  cut  short  or  suppress  the  disease. 

The  Jirst  method  is  that  followed  by  the  best  English  and  German  surgeons.  It 
consists  in  employing,  during  the  violence  of  the  inflammatory  stage,  antiphlogistic 

i  Wibmer,  Wirk.  d.  Arzneim.  u.  Gifu,  i.  484.    2  Pract.  Treat,  on  Urethritis  and  Syphilis,  Lond.  1836. 

3  Brit,  and  For.  Med.  Rev.  viii.  980;  and  Lancet,  vol.  ii.  for  1837— W,  p.  826. 

4  Heilmittellehre,  (fell,  Gott.  L831.  *  Brit,  and  For.  Med.  Rev.  ix.  270. 
•  Quoted  by  liayle,  Bibl.  Thtrap.i.  3G3. 


856  VEGETABLES.— Nat.  Ord.  Leguminos^e. 

and  soothing  measures;  and  when  the  inflammation  has  quite  or  nearly  subsided, 
or  is  of  a  very  mild  character,  giving  copaiva  with  the  view  of  diminishing  or  stop- 
ping the  discharge.  This  is  the  plan  recommended  by  Hunter,1  and  the  same  prac- 
tice is  recommended  in  the  published  lectures  of  Sir  Astley  Cooper3  and  Mr.  Law 
rence.3  It  is  undoubtedly  the  safest  method  of  treatment ;  for  allhough  copaiva 
may  sometimes,  or  even  frequently,  be  exhibited  during  the  acute  or  inflammatory 
stage  of  gonorrhoea,  not  only  with  impunity,  but  even  with  advantage,  there  is  no 
denying  the  fact  that  it  has,  occasionally  at  least,  aggravated  the  symptoms.  This, 
indeed,  is  admitted  by  Ansiaux,4  one  of  the  principal  supporters  of  the  other  plan 
of  treatment.  Many  practitioners  judge  of  the  propriety  of  exhibiting  the  balsam 
by  the  quality  of  the  discharge  only,  and  refrain  from  administering  this  medicine 
until  the  discharge  has  acquired  what  is  called  a  gleety  character.  I  believe  most 
prudent  surgeons  consider  the  existence  of  much  pain  or  scalding  in  passing  the 
water,  an  irritable  condition  of  bladder,  or  violent  chordee,  as  contraindicating  the 
use  of  copaiva;  while  the  absence  of  these  symptoms  may  be  regarded  as  permitting 
or  indicating  it. 

The  second  method  of  treating  gonorrhoea  by  copaiva,  consists  in  exhibiting  this 
medicine  in  large  doses  at  the  commencement  of  the  disease;  that  is,  in  its  acute 
Bfcage,  usually  without  adopting  any  preliminary  antiphlogistic  or  soothing  measures. 
In  America,  the  practice  is  not  new ;  but  in  Europe,  it  has  been  recommended  or 
adopted  to  any  extent  only  since  the  commencement  of  the  present  century,  and 
principally  by  the  recommendations  of  Ansiaux,  Kibes,  and  Delpech.5 

Ansiaux  candidly  admits  that,  in  some  cases,  the  practice  has  been  injurious  ;  in 
one  instance  he  saw  it  produce  acute  pain,  irritable  bladder,  and  discharge  of  blood 
by  the  urethra.  The  second  of  these  writers  seems  to  regard  copaiva  as  a  specific 
for  gonorrhoea  and  all  its  consequences,  including  swelled  testicle,  dysury,  ischury, 
cystitis,  nephritis,  &c. !  Delpech  speaks  of  its  use  in  a  much  more  guarded  manner; 
he  employs  leeches,  and  the  usual  antiphlogistic  measures,  when  the  inflammatory 
symptoms  are  very  severe  ;  but  when  the  inflammation  is  not  excessive,  he  com- 
mences at  once  with  the  balsam.  In  fact,  his  practice  approximates  very  much  to 
that  usually  followed  in  this  country  and  Germany.  The  partisans  of  this  second 
method  of  treating  gonorrhoea  say,  that  both  copaiva  and  cubebs  cure  more  easily 
and  promptly,  and  with  less  chance  of  relapse,' the  sooner  they  are  exhibited  after 
the  commencement  of  the  disease ;  in  other  words,  old  claps  are  less  readily  cured 
b}'  them  than  recent  ones. 

It  has  been  stated  by  Delpech  and  Ricord — and  I  believe  the  experience  of  most 
practitioners  bears  out  their  statement — that  copaiva  is  less  successful  in  the  gonor- 
rhoea of  females  than  in  that  of  males.  Trousseau  and  Pidoux6  have  endeavoured 
to  account  for  this  by  saying  that,  in  the  female,  gonorrhoea  is  not  confined  to  the 
mucous  lining  of  the  urethra  (on  which  the  influence  of  copaiva  is  principally  exer- 
cised), but  extends  to  that  of  the  vagina. 

Velpeau7  employs  lavements  of  the  balsam  in  gonorrhoea.  By  this  mode  of  ex- 
hibition, the  nausea  and  vomiting  which  copaiva  is  apt  to  occasion,  when  taken  by 
the  mouth,  are  entirely  obviated.  Velpeau  asserts,  that  by  this  mode  of  adminis- 
tration, blennorrhagic  discharges  of  both  males  and  females  are  almost  always  di- 
minished, and  frequently  completely  stopped.  He  found  the  same  practice  useful 
in  non-venereal  puriform  discharges  from  other  mucous  membranes.  Indeed,  he 
asserts  that  copaiva  lavements  may  in  all  cases  be  substituted  for  the  administration 
of  this  liquid  by  the  mouth. 

In  chronic  inflammation  of  the  bladder  (commonly  termed  cystirrhoea  or  catar- 
rkus  vesicae),  copaiva  has  at  times  been  found  beneficial.8  Delpech  relates  a  case  of 
acute  vesical  catarrh  cured  by  it.     But  catarrhus  vesicae  is  for  the  most  part  accom- 

i  Treat,  on  the  VeneT.  Dis.  -  Lancet,  iii.  199.  *  Lond.  Med.  Gaz.  v.  813. 

4  Mem.  sur  le  Traitem.  de  la  Bhnorrh.  ;  quoted  by  Bayle,  op.  supra  eh.  318. 

*  Bayle,  op.  supra  rit.  6  Trait'  de  Th'rap.  \.  491 

'  Jiecfi.  sur  I'Emploi  du  Baume  de  Copahu.        8  La  Roche,  Amer.  Journ.  of  the  Med.  Sciences,  xiv.  13. 
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panied  with  considerable  irritation,  which  is  in  general  greatly  increased  by  stimu- 
lants like  copaiva. 

In  leucorrhcea,  copaiva  has  been  employed  with  some  advantage.  Favourable 
reports  of  this  practice  have  been  published  by  Cuttet  and  Lacombe,1  Armstrong,3 
and  others. 

In  chronic  pulmonary  catarrh,  its  employment  has  been  spoken  of  favourably. 
Armstrong,3  IIall6,  Bretonneau,  and  La  Roche  (quoted  by  Bayle),  have  borne  testi- 
mony to  its  good  effects.  It  is  only  adapted  for  chronic,  or  old-standing  cases,  and 
for  torpid  habits.  Its  stimulant  influence  is  calculated  to  be  very  injurious  where 
there  is  inflammation  or  febrile  disorder.  Dr.  Fothergill4  has  very  properly  repro- 
bated the  practice  of  administering  it  in  pulmonary  consumption,  as  recommended 
by  Fuller  and  others. 

In  chronic  inflammation  of  the  mucous  membrane  of  the  bowels,  especially  of  the 
colon  and  rectum,  copaiva  has  been  used.5  Dr.  Cullen6  spoke  favourably  of  its  use 
in  hemorrhoids.  "  I  have  learned  from  an  empirical  practitioner,"  he  says,  "  that 
it  gives  relief  in  hemorrhoidal  affections ;  and  I  have  frequently  employed  it  with 
success.  For  this  purpose,  it  is  to  be  given  in  doses  of  from  20  to  40  drops,  properly 
mixed  with  powdered  sugar,  once  or  twice  a  day." 

It  was  formerly  employed  as  a  topical  application  to  wounds  and  ulcers. 

Administration. — Dose,  from  gtt.  xx  to  f3j,  or  even  more.  It  is  sometimes 
taken  on  sugar,  and  this  is  said  to  be  the  most  efficacious  method  of  giving  it,  in 
affections  of  the  urinary  organs ;  but  its  nauseous  taste  is  a  great  objection  to  its 
employment  in  this  way.  Some  take  it  swimming  on  half  a  wineglassful  of  water, 
to  which  a  few  drops  of  some  bitter  tincture  have  been  added.  Many  persons  em- 
ploy it  in  the  form  of  emulsion  (made  with  mucilage,  yelk  of  egg,  or  alkalies).  If 
mucilage  be  employed,  it  should  not  be  very  thick,  otherwise  it  will  not  mix  well. 
Spirit  of  nitric  ether  is  frequently  added  to  cover  the  unpleasant  flavour.  Opium 
is  sometimes  conjoined  to  counteract  purging,  and  acids  (especially  the  sulphuric) 
to  check  nausea.  Syrup  of  copaiva  (prepared  by  rubbing  ^iv  of  balsam  with  32 
grs.  of  calcined  magnesia,  and  then  adding  64  drops  of  oil  of  peppermint  and  62 
ozs.  of  simple  syrup)  has  been  recommended.7  Balsam  of  copaiva  has  also  been 
taken  in  the  form  of  pills;  various  powders  (starch,  gum,  rhubarb,  magnesia,  &c.) 
being  employed  to  give  it  a  proper  consistence.  If  magnesia  be  employed  (as  re- 
commended by  Mialhe),  the  copaivic  acid  unites  with  it,  and  thereby  forms  copaivate 
of  magnesia,  which  has  considerable  consistence,  and  absorbs  the  volatile  oil.  In 
some  cases  the  balsam  acquires,  by  magnesia,  a  pilular  consistence ;  but  frequently 
it  docs  not  become  thicker  than  honey.  Bordeaux  turpentine  also  possesses  the 
property  of  solidifying  with  magnesia.  The  following  is  a  formula  for  copaiva  jnlls:* 
Balsam  of  Copaiva  3jj  ;  Calcined  Magnesia  3vj  or  3VU  (<>r  common  Carbonate  of 
Magnesia  sj).  Several  hours  are  frequently  required  to  effect  the  solidification  of 
the  balsam. — Velpeau's  copaiva  lavement,  is  thus  prepared  :  Balsam  of  Copaiva 
3ij  ;  Yelk  of  one  Egg;  Distilled  Water  fgviij.  Make  an  emulsion,  and  to  which 
add  Tincture  of  Opium  gtt.  xx  or  gtt.  xxx. 

The  resin  of  copaiva,  which  was  much  extolled  a  few  years  since,9  is  the  least 
active  part  of  the  balsam. 

1.  OLEUM  COPAIBJ,  E.  [U.  S.]  ;  Essential  OH  of  Copaiva.— (Copaiva  I] ;  Water 
Oiss.  Distil,  preserving  the  water  ;  when  most  of  the  water  has  passed  over,  heat 
it,  return  it  into  the  still,  and  resume  the  distillation  ;  repeat  this  process  so  long  as 
a  sensible  quantity  of  oil  passes  over  with  the  water.) — The  directions  of  the  Edin- 
burgh College  make  the  process  of  obtaining  the  oil  a  more  operose  one  than  it 
reaily  is.     Mr.  Whipple  informs  me,  that  from  249  lbs.  of  balsam  he  obtained  128 

i   Bayle,  op.  supra  cit.  2  Tract.  Illustr.  of  the  Scarlet  Fever.  &c.  1818. 

3  Op  siijira  at.  *  Med.  Obs.  and  lnq.  iv.  9S1. 

»  La  Roche,  Lond.  Med.  Gaz.  ii.  31,  new  series.  e  Mat.  Med. 

1  L  nd.  Med.  Gax.  U   S(> I    new  series.  •  Soubeiran,  Traiti  dt  Tharm.  i.  S23. 

9  ihorn,  Observ.  on  the  Treat,  of  Gonorrhoea  by  a  New  Prepar.  from  the  Bals.  of  Copaiba,  1827. 
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lbs.  of  volatile  oil  and  120  lbs.  of  resin.  Adcr1  has  published  a  method  for  pro- 
curing the  oil  without  distillation  ;  but  the  process  is  more  expensive,  while  the  oil 
obtained  by  it  is  impure,  owing  to  the  presence  of  a  little  resinous  soap. 

When  oil  of  copaiva  has  been  rectified,  and  afterwards  freed  from  water  by  di- 
gesting it  on  chloride  of  calcium,  it  has  a  specific  gravity  of  0.878.  It  is  colour- 
less, and  has  an  acrid  taste,  and  an  aromatic,  peculiar  odour.  Sulphuret  of  carbon 
and  sulphuric  ether  dissolve  it  in  all  proportions;  absolute  alcohol  dissolves  two- 
fifths  its  weight  of  it;  ordinary  rectified  spirit  takes  up  less  than  this.  Potassium 
may  be  preserved  in  it  unchanged,  showing  the  absence  of  oxygen.  It  dissolves 
sulphur,  phosphorus,  and  iodine  (by  the  latter  it  is  coloured),  and  absorbs  chlorine, 
with  which  it  becomes  turbid  and  viscid.  When  dropped  on  iodine,  heat  and  hy- 
driodic  acid  are  suddenly  produced. 

Sulphuric  and  nitric  acids  convert  it  into  a  resinous  substance.  When  hydro- 
chloric acid  gas  is  passed  into  this  oil,  crystals  of  the  hydrocldorate  of  the  oil  of 
copaiva  (or  artificial  camphor  of  tlie  oil  of  copaiva)  are  deposited,  while  a  fuming 
oily  product,  saturated  with  acid,  remaius.  Hence,  therefore,  it  is  probable  that 
oil  of  copaiva,  like  the  oil  of  turpentine,  consists  of  at  least  two  isomeric  oils;  one, 
which  forms  the  crystallizable  compound  with  hydrochloric  acid ;  the  other,  which 
does  not  form  this  crystalline  matter. 

Oil  of  copaiva  is  isomeric  with  oil  of  turpentine — that  is,  it  consists  of  C10H8. 

For  mediciual  use,  I  prefer  the  oil  of  copaiva  to  any  other  preparation  of  the  bal- 
sam. The  usual  dose  is  from  ten  to  twenty  drops,  which  may  be  gradually  in- 
creased ;  but  I  have  known  fjij  taken  at  one  dose  without  any  ill  effects.  It  may 
be  taken  on  a  lump  of  sugar. 

[2.  PILULiE  COPAIBiE,  U.  S. ;  Copaiba  Pilh.— (Take  of  Copaiba  £ij  ;  Magnesia, 
recently  prepared,  3j.  Mix  them  and  set  aside  till  it  concretes  into  a  pilular  mass, 
which  is  to  be  divided  into  two  hundred  pills.) — This  preparation  affords  a  conve- 
nient mode  of  giving  copaiba.     Dose,  two  to  six.] 

I  GELATINE  CAPSULES  OF  COPAIVA;  Baccse  Copaiferse  factitiee,  Pharm.  Castrensis 
Ruthenica. — (Prepared  by  dipping  the  bulbous  extremity  of  a  metallic  rod  into  a 
concentrated  solution  of  gelatine.  When  the  rod  is  withdrawn,  it  is  to  be  rotated 
in  order  to  diffuse  the  gelatine  equally  over  the  bulb.  As  soon  as  the  gelatinous 
film  has  hardened,  it  is  to  be  removed  from  the  bulb  and  placed  on  pins  furnished 
with  heads,  and  fixed  on  a  cork  table.  When  dried,  the  capsules  are  placed  in  little 
cells  in  the  cork  table ;  the  balsam  is  introduced  into  them  by  means  of  a  glass 
tube,  and  they  are  then  closed  by  dropping  some  concentrated  solution  of  gelatine 
on  the  orifices.2) — Desfontenelle3  has  described  another  method  of  making  the  cap- 
sules. Gelatine  capsules  are  the  invention  of  a  Frenchman  of  the  name  of  Mothe ; 
they  have  been  introduced  with  the  view  of  avoiding  the  nauseous  odour  and  taste 
of  various  medicines  (as  balsam  or  oil  of  copaiva,  oil  of  cubebs,  creasote,  Dippel's 
oil,  &c).  When  swallowed,  the  gelatinous  capsule  dissolves  in  the  gastro-intestinal 
juices,  and  the  liquid  medicine  escapes.  The  capsules  found  in  the  shops  are  olive- 
shaped,  and  contain  about  ten  grains  of  balsam.  Ratier4  has  proposed  to  introduce 
them  into  the  rectum.     For  this  purpose  they  are  to  be  conveniently  greased. 


OTHER  MEDICINAL  LEGTJMINOSiE. 

1.  Spartium  jcxceum.  or  Spanish  broom,ihe  a-rmpTio*  of  Dioscorides,  is  occasionally  employed 
medicine.     The  seed.*,  in  large  doses,  are  emetic  and  purgative;   in  small  quantities,  diuretic. 

mir   1,'jiro  lioon  pmnlfU'Ril    bv  Dr.  F.crles5  in  Hrnnainal   ^fTor-t^nn        Tl,«;.   „,)..„.,. ...i.__ 


III      IIIWIWUW  -    — «        » CT-  1 — .   —— -  —  «w     ......       f*MI   ^«  VI    TV*,         111       3111(1  1  I     I  jU  Clll  WUC5,     UlUftMlC. 

They  have  been  employed  by  Dr.  Eccles5  in  dropsical  affections.     Their  advantage  over  other 

1  Journ.  de  Pharm.  xv.  95. 

2  For  farther  details,  consult  Sir  James  Wylie's  Pharmacopoeia  Castrensis  Ruthenica,  p.  681.  Petropoli 
1840.  ' 

3  Journ.  de  Chim.  Mid.  vi.  103.  2d  ser.  ;  and  Lancet,  March  7,  1840.        4  Diet.  Prat,  de  Mid.  xv.  288. 
•  Pearson,  Observ.  on  Broomseed,  Lend.  1635. 
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diuretics  is  their  Ionic  operation,  in  consequence  of  which  they  may  be  persisted  in  for  an  in- 
definite length  of  time  (Pearson).  They  may  be  taken,  in 
the  form  of  powder,  in  doses  of  from  grs.  x  to  grs.  xv.  three 
times  a  day,  in  cold  ginger-tea  or  mint-water;  but  the  tincture 
(prepared  by  digesting  gij  of  the  bruised  seeds  in  f^viij  of 
proof  spirit)  is  the  best  form  of  exhibition.  Its  dose  is  f^j 
to  f^iij. 

2.  The  Botea  fhondosa  is  a  middling-sized  tree,  common 
in  Bengal  and  in  the  mountainous  parts  of  India.  "From 
natural  fissures  and  wounds  made  in  the  bark  of  this  tree, 
during  the  hot  season,  there  issues  a  most  beautiful  red  juice, 
which  soon  hardens  into  a  ruby  coloured,  brittle,  astringent 
gum.1  This  is  gum  butea ;  it  has  been  recently  brought  over 
by  Mr.  Beckett,  by  whom  samples  were  given  to  Dr.  Royle.2 
On  examination,  I  found  this  gum  to  be  identical  with  a  sub- 
stance which  I  had  previously  met  with  in  an  old  drug  firm 
of  this  city,  marked  gummi  rubrum  astringens,  and  samples  of 
which  I  had  sent  to  Professor  Guibourt,  who  has  described  it 
under  the  name  of  gomme  astringente  de  Gamble,3  believing  it 
to  be  the  kind  described  by  Fothergill.4  But  1  have  already 
expressed  my  opinion  that  it  is  not  Fothergill's  gum.  Bmea 
gum  (called  Kuenee  in  Northern  India,  and  Kinsuka  in  San- 
scrit) is  in  small  elongated  tears,  which  are  blackish  exter- 
nally, and  have  pieces  of  bark  adhering  to  them.  Small 
fragments,  examined  by  transmitted  light,  are  observed  to  be  rnby-red.  Its  taste  is  astrin- 
gent. It  contains  from  15  to  25  per  cent,  of  impurities  (wood,  bark,  small  pebbles,  ami  sand). 
According  to  Mr.  E.  Solly,  the  gum,  when  purified  by  simple 
solution  of  water,  so  as  to  separate  the  impurities,  consists  of 
tannin  73.26,  difficultly  soluble  extractive  5.05.  gum  (with  gallic 
acid  and  other  soluble  substances)  21.67.  It  is  used  by  the 
natives  of  Northwestern  India  tor  precipitating  their  indigo, 
and  in  tanning.  English  tanners,  however,  object  to  its  nee 
on  account  of  the  colour  which  it  communicates  to  the 
leather.5 

3.  Lndioo  (pigmenlum  indicium;  jvS'ikoh,  Dioscorides;  indirum, 
Pliny)  is  a  blue  pigment,  obtainable  from  various  plants  by 
fermentation.  The  ancients  also  applied  the  term  iv&kov,  or 
indicum,  to  some  other  substances.6  The  indigo  of  commerce 
is  procured  from  the  genus  Indigo/era.  In  India,  I  tinctoria 
is  commonly  cultivated  for  this  purpose.  During  the  fermen- 
tation, the  indigo  is  deposited  as  a  feculent  matter.  Lime- 
water  promotes  its  separation.  Blue  indigo  does  not  exist  in 
the  plants  previous  to  fermentation;  it  is,  therefore,  a  product, 
not  an  educt  of  them.  Commercial  indigo  is  principally 
brought  from  the  East  Indies,  but  a  considerable  quantity  is 
imported  from  Guatemala,  and  other  places.  It  usually  occurs  in  cubical  cakes  of  an  intense 
blue  colour.  Rubbed  with  a  smooth  hard  body  (as  the  nail),  it  assumes  a  coppery  or  bronze 
hue.  It  is  insoluble  in  water,  cold  alcohol,  ether,  diluted  sul- 
phuric or  hydrochloric  acids,  weak  alkaline  solutions,  and 
cold  oils  (both  fixed  and  volatile).  When  heated  to  about 
550°  F.  it  evolves  a  reddish,  violet  vapour  (vapour  of  indigo- 
tin),  which  condenses  in  minute  crystals.  This  distinguishes 
it  from  Prussian  blue.  Deoxidizing  agents  (as  protosulphate 
of  iron,  sesquisulphuret  of  arsenic,  the  process  of  fermenta- 
tion, &c.)  destroy  its  blue  colour  by  abstracting  oxygen  from 
the  indigotin,  and  converting  it  into  indigogen,  or  white  indigo  ; 
which,  by  exposure  to  the  air,  attracts  oxygen,  and  becomes 
blue.  Chlorine  and  the  hypochlorites  destroy  the  blue  colour 
of  indigo.  Rubbed  with  oil  of  vitriol  it  yields  a  deep  blue 
liquid,  commonly  termed  sulphate  of  indigo,  Saxon  blue,  or 
liquid  blue.  Commercial  indigo  consists  of  indigo  blue  (indi- 
gotin), indigo  brawn,  indigo  red,  and  a  glutinous  tubttance.      In- 


Butea  frondosa. 


Fig.  384. 


Indigofera   tinctoria. 


l  Roxburgh.  Fl.  Indira,  iii.  '215. 

-  Proceedings  of  tke  Committee  of  Commerce  and  Agriculture  of  the  Royal  Asiatic  Socitty,  p.  50,  Lone] 
1808. 

3   Hist,  des  Drag,  finie  edit.  li.  128.  *  Med.  Obs.  and  Ino.  4th  edit,  i.  3.33. 

*  Proceedings  of  the  Committee  of  Commerce  and  Agriculture  of  the  Royal  Jfiatic  Society,  p.  114, 
LoncJ.  1641.  «  Beckm&nn,  Hist,  of  Inven.  and  Discov.  iv.  118. 
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digotin  consists,  according  to  Damns,  of  C,6H'N'02.  Indigo  lias,  of  late  years,  been  employed 
as  a  medicine.  Its  physiological  effects,  according  to  Dr.  Rotli,1  are  as  follows:  shortly  after 
taking  it  the  patient  experiences  a  sense  of  constriction  at  die  fauces,  and  the  impression  ol  a 
metallic  taste  on  the  tongue.  These  are  followed  by  nausea,  and  frequently  by  actual  vopniting. 
The  intensity  of  these  symptoms  varies  in  different  caseB.  In  some,  the  vomitin-r  is  so  violent 
as  to  preclude  the  farther  use  of  the  remedy.  The  matter  vomited  presents  no  peculiarity  ex- 
cept in  its  blue  colour.  When  the  vomiting  has  subsided,  diarrhoea  usually  occurs;  the  stools 
are  more  frequent,  liquid,  and  of  a  blue  or  Wackish  colour.  The  vomiting  and  diarrheal  are  fre- 
quently accompanied  bycardialgia  and  colic.  Occasionally  these  symptoms  increase,  and  the  use 
of  the  remedy  is  in  consequence  obliged  to  he  omitted.  Dyspepsia  and  giddiness  sometimes  suc- 
ceed. The  urine  has  a  brown,  dark,  violet  colour;  but  Dr.  Roth  never  found  the  respiratory 
matter  tinged  with  it.  After  the  use  of  indigo  for  a  few  weeks,  twitchings  of  the  muscles 
sometimes  were  observed,  as  after  the  use  of  strychnia.  It  has  been  employed  principally  in 
spasmodic  affections— viz.  epilepsy,  convulsions  of  children,  chorea,  and  hysteria.  In  epilepsy, 
it  has  been  tried  by  Von  Stahly,  Lenhossek,  Grossheim,  Ideler,  Wolf,  Leineweber,  Dupp2  and 
Noble,3  with  good  effect.  Some  of  the  successful  cases  were  of  very  long  standing.  Roth 
says,  that  at  the  commencement  of  the  treatment  the  frequency  of  the  paroxysms  was  invari- 
ably increased.  Idiopathic  epilepsy  is  said  to  have  been  more  benefited  by  it  than  the  symp- 
tomatic epilepsy.  I  have  tried  it  in  a  considerable  number  of  epileptic  cases  at  the  London 
Hospital,  but  without  deriving  the  least  benefit  from  it.  The  dose  of  indigo  should  be  as  large 
as  the  stomach  can  bear.  At  the  beginning  it  may  be  a  few  grains;  afterwards  this  quantity 
should  be  increased  to  drachms,  or  even  an  ounce  or  more  in  the  day.  Some  of  the  patients 
above  referred  to  took  from  ^ss  to  §j,  daily,  for  three  or  more  months.  The  best  mode  of  exhibiting 
it  is  in  the  form  of  an  electuary,  composed  of  one  part  of  indigo  and  two  parts  of  syrup,  with 
a  small  portion  of  water.  The  powder  is  apt  to  cause  spasm  of  the  fauces.  Aromatics,  mild 
tonics,  astringents,  and  opiates  (as  the  compound  powder  of  ipecacuanha),  may  be  conjoined, 
according  to  circumstances. 

Order   LXVI.  TEREBINTHACE.E,  Jussiei'—  THE   TERE- 
BINTH TRIBE. 

Burserace.e,  Xanthoxt lace>b,  Cann  arace.s3,  Amyripacete,  and  Anacardi ACEiE,  Lindley. 

Characters. — Flowers  hermaphrodite,  polygamous,  or  dioecious.  Sepals  3  to  5,  more  or  less 
united  at  the  base,  imbricated  in  aestivation,  very  rarely  adherent  to  the  ovary.  Petals  rarely  0, 
generally  distinct,  as  many  as,  and  alternate  with,  the  sepals,  very  seldom  united  at  the  base; 
imbricated  in  aestivation.  Stamens,  as  well  as  the  petals,  arising  from  the  lower  part  of  the 
calyx,  or  from  the  calycine  disk,  rarely  from  the  torus  surrounding  the  ovary;  either  equal  in 
number  to,  and  alternate  with,  the  petals,  or  double  (very  rarely  quadruple)  the  number  of  the 
petals,  and  then  placed  alternately  before  and  between  the  petals.  Carpels,  in  some,  numerous, 
distinct,  with  one  style,  in  others  many,  united  by  the  ovaries  ;  in  either  case  some  of  them  are 
frequently  abortive,  and  hence  the  carpels  in  many  appear  solitary,  1-celled,  but  the  number  of 
the  styles  and  stigmas  then  usually  indicates  abortion.  Fruit  capsular  or  drupaceous.  Seeds 
few,  usually  solitary,  commonly  exalbuminous.  Embryo  straight,  curved,  arched,  or  folded 
back;   cotyledons  various;  radicle  usually  superior.   (De  Cand.) 

Properties. — The  principles  common  to  all  the  Terebinthaceae,  are :  1st,  Fixed  oil  in  the 
seeds;  2dly,  Volatile  oil  combined  with  resin  in  the  turpentine  of  the  pistacias;  3dly,  Resin  which 
flows  either  naturally  or  from  artificial  openings  in  the  stems  of  many  of  the  species;  4thly,  Gum 
usually  combined  with  resin — as  in  olibanum,  myrrh,  tacamahaca,  &c.4 

286.  PISTACIA  TEREBINTHUS,  Linn.  L.  E.  D—  THE  TURPEN- 
TINE PISTACIA. 

Sex.  Syst.  Dioecia,  Pentandria. 
(Oleo-resina,  L. — Liquid  resinous  exudation,  E.) 

History.— This  tree  is  the  Tsp^ntfoj  or  Tepi/3w0o$  of  the  Greeks.  Hippocrates 
employed  the  fruits,  the  buds,  and  the  resin,  medicinally. 

Botany.     Gen.  Char.— Flowers  dioecious,  apetalous.     Males  :  Racemes  ament- 

1  Dis.  Inaug.  de  Indico,  Berol.  1834  ;  and  Brit,  and  For.  Med.  Rev.  ii.  244. 

2  R'Th.  op.  cit.f  Dierbach,  Neuest.  Entd.  in  d.  Mat.  Med.  i.222,  1837.         '  Land    Med    Gaz    xvii    103S 
«  Fee,  Cours  d'Hist.  Aat.  i.  619.  '  "        ''     '°°' 
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aceous,  with  1-flowered  scales  [bracts].  Calyx  5-cleft.  Stamens  5;  anthem 
almost  senile,  4-cornered.  Females:  Racemes  more  lax.  Calyx  3-  or  4-cleft. 
Ovary  1-  to  3-celled.  Stigmas  3,  rather  thick.  Drupe  dry,  ovate,  with  a  some- 
what osseous  nut,  usually  1-celled,  1-seeded,  sometimes  bearing  two  abortive  cells 
at  the  side.  Seeds  solitary  in  the  cells,  affixed  to  the  side  of  the  cell,  exalburai- 
nous.  Cotyledons  thick,  fleshy,  oily,  with  a  superior  lateral  radicle. —  Trees  with 
pinnate  leaves.  (De  Cand.) 

Sp.  Char. — Leaves  pinnate,  with  an  odd  one ;  leaflets  about  7,  ovate-lanceolate, 
rounded  at  the  base,  acute,  mucronate.  (De  Cand.) 

A  tree  of  30  or  35  feet  in  height.  Young  leaves  red- 
dish, old  ones  dark-green.  Racemes  compound.  Fruit 
almost  round,  purplish. 

Hab. — Syria  and  the  Greek  Archipelago. 

Extraction. — Tournefort1  says,  that  "the  turpentine 
harvest  in  Scio  is  made,  from  the  end  of  July  to  Octo- 
ber, by  cutting  crosswise  with  a  hatchet  the  trunks  of 
the  largest  turpentine  trees.  The  turpentine  runs  down 
on  flat  stones  placed  under  the  trees,  where  it  hardens. 
The  quantity  yielded  by  each  tree  is  small,  not  exceed- 
ing eight  or  ten  ounces. 

Properties. — Chian  or  Cyprus  turpentine  (Terebin- 
thina  Chia  seu  Cypria)  has  the  general  properties  of 
the  coniferous  turpentines  already  described.  Its  con- 
sistency is  that  of  honey,  but  more  glutinous.  Its  colour 
is  greenish-yellow.  It  has  an  agreeable  turpentine-like 
odour,  combined  with  the  odour  of  fennel,  or,  according 
to  some,  of  citron  and  jasmine.     Its  taste  is  very  mild. 

and  acquires  a  somewhat  less  agreeable  odour.  Genuine  Chian  turpentine  is  scarce; 
the  coniferous  turpentines  being  usually  sold  for  it. 

Composition. — I  am  unacquainted  with  any  analysis  of  it;  but  its  composition 
is  doubtless  similar  to  the  coniferous  turpentines. 

Physiological  Effects,  Uses,  and  Administration. — Exactly  similar  to 
the  other  coniferous  turpentines. 


Pistacia  Terebinthus    (the 
female   plant). 

By  keeping,  it  resinifies, 


287.  PISTACIA  LENTISCUS,  Linn.  L.  E.  D— THE  MASTIC  OR 
LENTISK  TREE. 

Sex.  Syst.  Dioecin,  Pentandria. 
(Resina  ex  inciso  cortice  fusa,  L. — Concrete  resinous  exudation,  E.  D.) 

History. — This  tree  is  the  2*i»<o$  of  the  Greeks.  Hippocrates  employed  the 
leaves,  resin  (mastic),  and  the  oil  prepared  from  the  fruit,  in  medicine. 

Botany.     Gen.  Char. — See  Pistacia  Terebinthus. 

Sp.  Char. — Leaves  abruptly  pinnate ;  leaflets  about  8,  lanceolate.  Petiole  winged. 
(De  Cand.) 

A  mere  bush.  Leaves  evergreen.  Flowers  very  small.  In  var.  $  angustifolia 
the  leaflets  are  somewhat  linear ;  in  var.  y  Chia  they  are  ovate. 

Hab. — South  of  Europe,  North  of  Africa,  Levant. 

Extraction. — Tournefort2  says,  that  in  Scio  the  extraction  of  mastic  com- 
mences on  the  first  of  August.  The  bark  is  cut  crosswise  with  huge  knives.  The 
mastic  exudes  and  hardens  partly  on  the  stem,  partly  on  the  ground.  The  same 
incisions  furnish  mastic  towards  the  end  of  September,  but  in  lesser  quantities. 
The  mastic  which  concretes  on  the  stem  is  called  mastic  in  the  tear,  while  that 
which  falls  to  the  earth  constitutes  common  mastic. 


i   Voyage  into  the  Levant,  ii.  62,  Lond.  1741. 


s  Ibid.  60 
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Properties. — Mastic  (mastiche)  occurs  in  small 
spherical,  flattened,  or  irregular,  pale-yellow  tears, 
which  are  externally  farinaceous,  owing  to  their  mu- 
tual attrition.  Their  fracture  is  vitreous.  They  have 
a  mild,  agreeable  odour,  and  an  aromatic  taste. 

Composition. — Mastic  consists  of  a  minute  portion 
of  volatile  oil,  about  90  per  cent,  of  resin  soluble  in 
alcohol,  and  10  per  cent,  of  a  resinous  substance 
(maslicinc)  insoluble  in  alcohol. 

1.  Solcble  Acid  Mastic  Resin;  Resin  a;  Mastichic  Acid. — 
This  resin  is  soluble  in  alcohol.  It  possesses  the  properties  of 
an  acid,  and  combines  with  bases  to  form  four  series  of  salts. 
Its  formula,  according  to  Johnstone,  is  C40H3IO4. 

2.  Insoluble  non-acid  Mastic  Resin;  Resin  & ;  Masticine. 
— This  refin  is  insoluble  in  alcohol.  It  is  white,  elastic,  tena- 
cious, soluble  in  an  alcoholic  solution  of  resin  a,  as  well  as  in 
ether  and  oil  of  turpentine.  Its  formula,  according  to  John- 
stone, is  C^IP'O2.     To  this  resin  mastic  owes  its  toughness. 

Physiological  Effects. — Analogous  to  common 
resin  and  the  turpentines. 

Uses. — Mastic  is  rarely  employed  as  a  medicine.  It  has  been  used  to  check 
excessive  discharges  from  the  mucous  membranes,  as  leucorrhcea,  gleet,  chronic  pul- 
monary catarrh,  and  old  diarrhoeas.  Dentists  occasionally  employ  it  for  filling  up 
the  cavities  of  carious  teeth.  The  Turkish  ladies  chew  it  to  sweeten  the  breath, 
and  preserve  the  teeth  and  gums.  Dissolved  in  alcohol,  it  forms  a  very  useful 
cement  and  varnish.     A  solution  of  it  in  oil  of  turpentine  is  a  common  varnish. 

Administration. — It  is  exhibited  as  an  adjunct  only  to  other  medicines.  It  is 
a  constituent  of  the  dinner  pills  (composed  of  aloes  5vj  >  mastic  and  red  roses, 
aa,  3ij  ;  syrup  of  wormwood  q.  s.),  in  which  it  serves  to  divide  the  particles  of  the 
aloes.  It  is  a  constituent  of  the  tinctura  ammonite  composita,  Ph.  L. ;  formerly 
called  eau  de  luce,  or  spiritus  ammonise  succinates,  which  has  been  already  described. 


Pislacia  Lentiscus. 
a.  The  male  plant. 
o.  The  female  plant. 


288.  RHUS  TOXICODENDRON,  LtW-TRAILING  POISON 
OAK,  OR  SUMACH. 

Sex.  Syst.  Pentandria,  Trigynia. 

History. — The  attention  of  medical  practitioners  of  this  country  was  first  drawn 
to  the  medicinal  properties  of  this  plant  in  1793,  by  Dr.  Alderson,  of  Hull.1  It 
was  first  described  by  Cornutus,  in  his  Plant.  Canad.  Hist.  Paris,  1635. 2 

Botany.  Gen.  Char. —  Calyx  small,  5-partite,  persistent.  Petals  5,  ovate, 
spreading.  Stamens  5,  all  fertile  in  the  male  and  hermaphrodite  flowers.  Ovary 
1,  somewhat  globose,  1-celled.  Styles  short,  3,  or  stigmas  3  sessile.  Drupe  almost 
juiceless,  1-celled ;  nut  bony,  perhaps  by  abortion  1-seeded,  and  sometimes  2-  or  3- 
seeded.  Seed  exalbuminous,  invested  by  the  funiculus  arising  from  the  base  of  the 
nut;  cotyledons  foliaceous ;  radicle  incumbent  on  the  upper  edge  of  the  cotyledons. 
(De  Cand.) 

Sp.  Char. — Leaves  pinnate  with  an  odd  leaflet,  trifoliate;  leaflets  angularly  in- 
cised, pubescent.  (De  Cand.) 

Shrub,  1  to  3  feet  high.  Stems  many,  branching,  covered  with  a  brown  bark. 
'  Floicers  greenish-white.  Fruit  a  round  drupe,  about  as  large  as  a  pea. — Juice 
acrid,  milky,  becoming  black  by  exposure  to  the  air;  and  forming  an  indelible  ink 
when  applied  to  cotton  or  linen. 

Rhus  Toxicodendron  is  considered  by  some  botanists  as  a  variety  only  of  Rhus  radicans.  I 
have  followed  Nuttall  and  De  Candolle  in  considering  it  a  distinct  species. 


i  Essay  on  Rhus  Toxicodendron.  3d  edit.  1804. 

•  Busse,  Diss.  Inaug.  de  Rhoe  Toxicod.  p.  10,  Berol.  1811. 
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Hab. — United  States  of  America. 

Composition. — I  am  not  acquainted  with  any  detailed  analysis  of  this  plant. 
There  are  at  least  two  substances  in  it  worthy  of  investigation,  viz  :  a  volatile, 
acrid  (narcotioo-acrid  ?) principle,  and  the  substance  which  blackens  by  exposure  to  the 
air.      Tannic  and  gallic  acids  are  said  to  be  constituents  of  it. 

Physiological  Effects,  l.  Of  the  Emanations. — When  not  exposed  to  the 
sun's  rays,  as  when  it  grows  in  shady  places,  and  during  the  night,  this  plant 
evolves  a  hydrocarburetted  gas,  mixed  with  an  acrid  vapour,  which  acts  most  power- 
fully on  certain  individuals  exposed  to  its  influence,  and  produces  violent  itching, 
redness,  and  erysipelatous  swelling  of  the  face,  hands,  or  other  parts  which  have 
been  subjected  to  its  operation ;  these  effects  are  followed  by  vesications,  and  des- 
quamation of  the  cuticle.  In  some  cases,  the  swelling  of  the  face  has  been  so  great 
as  to  have  almost  obliterated  the  features ;  but  all  persons  are  not  equally  suscep- 
tible of  this  poisonous  operation  ;  so  that  some  peculiar  condition  of  the  cutaneous 
organ  seems  necessary  for  the  effect  to  be  produced.1 

2.  Of  the  Plant,  a.  On  Animals. — Orfila  made  several  experiments  with  the 
watery  extract  of  the  Rhus  radicans  (whose  operation  is  probably  quite  similar  to 
that  of  R.  Toxicodendron'),  and  concludes  that  "  internally  administered,  or  applied 
to  the  cellular  texture,  it  produces  a  local  irritation,  followed'  by  an  inflammation 
more  or  less  intense,  and  that  it  exerts  a  stupefying  action  on  the  nervous  system 
after  being  absorbed."  Lavina  gave  a  few  drops  of  the  milky  juice  of  Rhus  Toxi- 
codendron to  guinea-pigs  and  birds,  which  were  at  first  stupefied  by  it,  but  gradu- 
ally recovered  without  any  other  noxious  effect. 

0.  On  Man. — In  the  human  subject,  small  doses  of  the  leaves  increase  the  secre- 
tions of  the  skin  and  kidneys,  act  slightly  on  the  bowels,  and,  in  paralyzed  persons, 
are  said  to  have  produced  a  return  of  sensibility  and  of  mobility,  with  a  feeling  of 
burning  and  pricking,  with  twitchings,  in  the  paralyzed  parts.  Large  doses  occa- 
sion pain  in  the  stomach,  nausea,  vomiting,  giddiness,  stupefaction,  and  an  inflam- 
matory swelling  of  the  paralyzed  parts.  These  effects  show  that  the  poison  oak 
possesses  the  twofold  operation  of  an  acrid  and  a  narcotic. 

Uses. — It  has  been  employed  in  old  paralytic  cases  depending  on  a  torpid  con- 
dition of  the  nerves.  It  has  also  been  given  in  chronic  rheumatism,  obstinate 
eruptive  disorders,  in  some  cases  of  amaurosis,  and  other  nervous  affections  of  the 
eyes. 

Administration. — The  powder  of  the  leaves  is  given  in  doses  of  from  half  a 
grain  to  a  grain,  gradually  increased  until  some  obvious  effect  is  produced. 

[It  has  been  excluded  from  the  Materia  Medica  in  the  last  editions  of  the  London 
and  Dublin  Pharmacopoeias. — Ed.] 

289,  BOSWELLIA  THURIFERA,  Cokbrooke.-THH  OLIBANUM 

TREE. 

Boswellia  serrata  of  former  Pharmacopoeias. 
Sex.  Syst.  Decandna,  Monogynia. 

History. — Olibanum  was  the  frankincense  used  by  the  ancients  in  their  religious 
ceremonies.  It  is  the  Lebonah  of  the  Hebrews,  the  Lubdn  of  the  Arabs;  from 
either  of  which  terms  the  Greeks,  probably,  derived  their  names  for  it,  A<.'/3a»o;, 
At^avcoToj.3     The  earliest  notice  of  it  is  by  Moses.3     Dioscorides4  calls  it  Ai^ai-oj. 

BOTANY.  Gen.  Char. — F  lowers  bisexual.  Calyx  small,  5-toothed,  persistent. 
Petals  5,  obovate-oblong,  very  patent,  acute  at  the  base,  inserted  under  the  margin 
of  the  disk;  aestivation  very  slightly  imbricative.  Stamens  10,  inserted  under  the 
disk,  alternately  shorter;  filaments  subulate,  persistent;  anthers  caducous.  Torus 
a  cup-shaped  disk,  fleshy,  larger  than  the  calyx,  crenulated  on  the  margin.    Ovary 

l  Orfila,  Toxicol.  Gin.  -  Colebrooke,  Asiat.  Research,  ix.  377. 

'  Exodus,  xxx.  34.  '  Lib.  i.  cap.  81. 
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oblong,  sessile;  style  1,  the  length  of  the  stamens,  caducous;  stiyma  capitate,  3-lobed. 
Fruit  capsular,  3-angled,  3-celled,  3-valved,  septicidal ;  valves  hard.  Seeds  soli- 
tary in  each  cell,  surrounded  by  a  broad  membranaceous  wing.  Cotyledons  intricately 
folded,  multifid. —  Trees  producing  balsam  and  resin.  Leaves  deciduous,  alternate 
towards  the  top  of  the  branches,  unequally  pinnated ;  leaflets  opposite,  serrated. 
Stipules  0.  Racemes  terminal  or  axillary.  Flowers  on  short  pedicels,  white 
(Wight  and  Arnott). 

Sp.  Char.— Leaflets  oblong,  obtuse,  serrated,  pubescent.  Racemes  axillary,  single, 
shorter  than  the  leaves  (Wight  and  Arnott). 

Hab. — Mountainous  parts  of  Coromandel. 

Description. —  Olibanum,  Indian  Olibanum,  or  Olibanum  of  the  Boswellia 
serrata  (yummi-resina  Olibanum ;  yummi  Olibanum ;  Olibanum  indicum  seu  ost- 
indicum),  is  imported  from  India  in  chests.  It  consists  of  round,  oblong,  or  ovate 
pale-yellowish,  semi-opake,  fragile  tears,  having  a  balsamic  resinous  odour. 

Mr.  Johnstone  states  that  it  is  a  mixture  of  at  least  two  gum-resins  : — 

1.  One  variety  of  gnm-resin  consists  of  opake,  dull,  hard,  and  brittle  pieces,  which,  when 
introduced  into  alcohol,  become  almost  immediately  white  and  opake,  from  a  white  powdery 
coating  or  crust  left  on  their  surface  as  the  soluble  portion  is  taken  up.  This  variety  constitutes 
the  larger  portion  of  the  olibanum  of  corntnerce,  and  is  the  more  fragrant  when  burned.  It 
contains  an  acid  resin  and  a  volatile  oil. 

2.  The  second  variety  is  in  clearer,  yellower,  less  brittle  and  opake  pieces,  generally  in  long 
tears  (stalactitic?).  as  they  have  flowed  from  the  tree.  When  introduced  into  alcohol,  they  be- 
come clear  and  transparent.     They  contain  less  gum.     Their  resin  resembles  colophony. 

On  the  above  statement  I  may  remark,  that  all  the  tears  of  olibanum  which  I 
have  tried  became  opake  when  immersed  in  alcohol. 

The  substance  called  on  the  continent  African  or  Arabian  Olibanum  (Olibanum  arabicum) 
is  rarely  met  with  in  this  country.  It  consists  of  smaller  tears  than  those  of  the  Indian  variety. 
They  are  yellowish  or  reddish,  and  intermixed  with  crystals  of  carbonate  of  lime.  Some  have 
supposed  it  to  be  the  produce  of  Juniperus — some  of  an  Amyris — others  of  Boswellia  glabra,  which 
Roxburgh  says  yields  a  substance  used  as  an  incense  and  a  pitch  in  India. 

Composition . — Olibanum  (Indian  ?)  was  analyzed  by  Braconnot,1  who  found 
the  constituents  to  be  as  follows  :  volatile  oil  8,  resin  56,  yum  30,  matter  like  yum, 
insoluble  in  water  and  alcohol,  5.2;  loss  0.8. 

1.  Volatile  Oil. — By  distillation  with  water,  olibanum  yielded  Stenhouse,2  colourless  vola- 
tile oil,  similar  to  oil  of  turpentine,  but  smelling  more  agreeably.  Its  formula  is  C35!!2^,  which 
is  identical  with  that  for  oil  of  spearmint. 

2.  Resin. — According  to  Johnston,3  olibanum  contains  two  kinds  of  resin. 

a.  Acid  Resin.—  This  is  found  in  the  rounded,  opake,  dull,  hard,  and  more  brittle  pieces,  which 
become  covered  with  a  white  crust.     Its  formula  is  C40H32O6. 

/?.  Resin  resembling  Colophony. — This  is  found  in  the  clearer,  yellower,  less  brittle  and  opake 
long  tears  (stalactitic  ?).     Its  formula  is  C40H22O4. 

Physiological  Effects. — Olibanum  is  regarded  as  a  stimulant  of  the  same 
kind  as  the  resins  or  oleo-resins. 

Uses. — It  is  rarely  employed  internally.  Formerly  it  was  used  to  restrain  ex- 
cessive discharges  from  the  mucous  membranes.  Thus  it  was  given  in  chronic 
diarrhoea,  old  catarrhs,  but  more  especially  in  leucorrhcea  and  gleet.  It  was  also 
administered  in  affections  of  the  chest;  as  hemoptysis.  It  has  been  used  as  an  in- 
gredient of  stimulating  plasters.  As  a  fumigating  agent  it  is  employed  to  over- 
power unpleasant  odours,  and  to  destroy  noxious  vapours. 

Administration.— Dose,  3ss  to  5j,  formed  into  an  emulsion  by  the  aid  of  the 
yelk  of  an  egg. 


i  Ann.de  Chitn.  }xviii.  60  2  Pharm.  Central- Blatt  fur  1840,  p. 826. 

3  Phil.  Trans,  for  1839,  p.  304-5.  J  'v 
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290.  BALSAMODENDRON  MYRRHA,  Nees,  L.  E.  D.-THE 
MYRRH  TREE. 

Sex.  Syst.  Octandria,  Monogynia. 

(Gummi-resina  e  cortice  exudata,  L.— Gummy-resinous  exudation,  E.  D.) 

[Myrrha,  U.  S.] 

History. — The  earliest  notice  of  myrrh  occurs  in  the  Old  Testament,1  from 
which  it  appears  that  this  gum-resin  was  an  object  of  trade  with  the  Eastern  nations 
more  than  8,500  years  ago.  In  the  Hebrew  language  it  is  termed  Mur,  in  allu- 
sion to  its  bitterness.  The  Greeks,  who  were  well  acquainted  with  it,  called  it 
2/tvpva ;  or,  in  the  iEolic  dialect,  Mifca.  Hippocrates2  employed  it  in  medicine  in 
several  diseases ;  and  Dioscorides3  describes  several  kinds  of  it,  the  most  esteemed 
being  the  Troglodytica.  Some  of  the  ancient  poets  tell  us  that  the  name  of  this 
gum  resin  was  derived  from  Myrrha,  the  daughter  of  Cinyras,  King  of  Cyprus,  who 
fell  in  love  with  her  own  father,  and  after  having  had  criminal  intercourse  with  him, 
fled  to  Arabia,  where  she  was  changed  into  a  tree  which  still  bears  her  name. 

Notwithstanding  the  early  knowledge  of,  and  acquaintance  with,  the  uses  of 
myrrh,  we  had  no  accurate  account  of  the  tree  which  yields  it  until  the  return  of 
Ehrenberg  from  his  travels  with  Hemprich,  during  1820 — 25,  in  various  parts  of 
Africa  and  Asia.  He  brought  with  him  a  specimen  of  the  tree,  which  has  been 
described  and  figured  by  Nees  von  Eseubeck*  under  the  name  of  Balsamodendron 
Myrrha.  The  first  notice  of  the  discovery  of  these  travellers  which  I  have  met 
with,  is  in  Alex.  Humboldt's  "Berieht  iiber  die  naturhistor ischen  Reisen  der  Herren 
Ehrenberg  and  Hemprich,"  &c.  published  at  Berlin  in  1826. 

Botany.  Gen.  Char. — Flowers  irregular.  Calyx  4-toothed,  persistent.  Petals 
4,  linear-oblong;  aestivation  induplicate-valvate.  Stamens  8,  inserted  under  the 
annular  disk;  elevated  warts  between  the  stamens.  Ovary  1.  Style  1,  short, 
obtuse.  Berry  or  drupe  ovate,  acute,  with  four  sutures,  1-  to  2-celled;  cells  1- 
seeded. — Oriental  trees  giving  out  balsam.  Leaves  pinnated;  leaflets  3  to  5,  ses- 
sile, without  dots.  (De  Cand.) 

Sp.  Char. — Stem  shrubby,  arborescent;  branches  squarrose,  spinescent.  Leaves 
ternate;  leaflets  obovate,  obtuse,  obtusely  tooth-letted  at  the  apex,  the  lateral  smooth. 
Fruit  acuminate.  (Nees.) 

Bark  pale,  ash-gray,  approaching  white.  Wood  yellowish- 
white;  both  it  and  the  bark  have  a  peculiar  odour.  Leaves  Fig.  3S7. 
on  short  stalks.  Flowers  unknown.  Fruit  ovate,  smooth, 
brown,  somewhat  larger  than  a  pea;  surrounded  at  the 
base  by  a  four- toothed  calyx,  and  supported' on  a  very  short 
stalk. 

Hab.— Gison,  on  the  borders  of  Arabia  Felix. 

This  species  is  considered  by  Lindley5  to  he  identical  with  the 
Jlmyris  Kataf  ot  ForskiLI,6 the  Balsamodendron  Kataf,  Nees;  Protium 
Kataf,  Lindley.  But  the  identity  of  the  two  plants  is  by  no  means 
satisfactorily  demonstrated.  A.  Kataf,  is  distinguished,  1st,  by  the 
absence  of  thorns;  2dly,  by  the  leaves  being  four  times  larger,  and 
the  lateral  leaflets  agreeing  both  in  form  and  size  with  the  terminal 
ones;  3dly,  the  fruit  (according  to  Forskiil)  is  round,  with  a  de- 
pressed umbilicus  at  the  point. 

P^xudation  of  Myrrii. — Myrrh,  according  to  Ehren- 
berg, exudes,  like  cherry-tree  gum,  from  the  bark  of  the 

tree.       It  is  at   first  soft,  oily,  and  of  a  pale  yellow-Colour  ;        Balsamodendron  Myrrha. 

but,  by  drying,  becomes  darker  and  redder.  a  A  ieaf.  6.  The  fruit 

Description. — Myrrh  (gummi-rcsina  myrrha  ;  gummi- 
myrrha~)  is  imported  from  the  East  Indies  in  chests,  each  containing  from  1  to  2 

1   Gfn   xxxvii.  'Jo.  Q  See  Dierbach,  Arzneim.  des  Hippok.  p,  234. 

3  Lib.  i   cap.  77.  4  Beschr.  OJic    Pflanz. 

5  Fl.  M<<1.  nil.  •  Fl.  Egypt.  Arab.  fcO. 

vol.  ii. — 55 
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hundred  weight.  Formerly  the  finest  kind  was  brought  from  Turkey  (Turkey 
myrrh),  and  an  inferior  one  from  the  East  Indies  (East  India  myrrh);  but  at  the 
present  time  nearly  the  whole  is  brought  from  India.  In  1839,  duty  (6s.  per  cwt.) 
was  paid  on  216  cwt.  Sometimes  tbe  same  chest  contains  myrrh  of  all  qualities, 
which  is  then  termed  myrrh  in  sorts  (tnyrrha  naturalis  sou  myrrha  in  sortis) ;  but 
commonly  it  is  brought  over  more  or  less  sorted. 

Myrrh  is  only  partially  soluble  in  water,  alcohol,  or  ether ;  the  first  of  those 
liquids  takes  up  the  gum  principally,  the  two  latter  the  resin  and  oil.  Water  takes 
up  more  of  the  myrrh  than  alcohol  does.  Alkaline  solutions  are  good  solvents  for 
myrrh.  A  few  drops  of  nitric  acid  dropped  on  a  small  fragment  of  myrrh,  or  on 
a  concentrated  tincture,  develop  a  red  colour. 

1.  Myrrh  of  first  quality;  Turkey  myrrh  {Myrrha  turcica;  M.  vera  seu  ruhra 
vel  pinguis). — It  occurs  in  pieces  of  irregular  forms,  and  of  variable  sizes,  consist- 
ing of  tears  (either  distinct  or  agglomerated),  usually  covered  with  a  fine  powder 
or  dust.  In  a  chest  of  this  kind  a  few  pieces  of  fine  quality  may  sometimes  be  met 
with,  nearly  as  large  as  a  man's  fist.  The  colour  varies,  being  pale  reddish-yellow, 
red,  or  reddish-brown.  The  pieces  are  fragile,  semi-transparent,  with  a  dull,  in  part 
splintery,  fatty  kind  of  fracture.  In  consequence  of  imperfect  desiccation,  the 
largest  and  finest  pieces  often  present  internally,  opake,  whitish  or  yellow  striae,  or 
veins  which  have  been  compared  by  Dioscorides,  Pliny,  and  many  others,  to  the 
white  marks  on  the  nails.  The  odour  of  myrrh  is  aromatic  and  balsamic,  peculiar, 
but  to  most  persons  pleasant;  the  taste  is  bitter,  acrid,  and  aromatic.  The  purest, 
palest,  and  most  odorous  pieces  are  sold  as  'picked  myrrh  (myrrha  electa  seu  selecta). 

2.  Myrrh  of  second  quality;  Myrrh  in  distinct  small  tears  or  grains. — Imported 
from  the  East  Indies  in  chests.  It  consists  of  distinct  tears  or  grains,  which  are 
rounded  or  irregular,  and  vary  in  size  from  that  of  a  pin's  head  to  a  pepper-corn, 
none  of  them  in  my  specimens  being  so  large  as  a  small  pea.  They  are  somewhat 
shiny,  more  or  less  transparent,  and  vary  in  colour  from  pale  or  whitish-yellow  to 
reddish-brown.  It  consists  of  tears  of  myrrh  intermixed  with  fragments  of  gum- 
Arabic,  and  of  some  resin  very  like  mastic,  or  juniper.  Many  druggists  in  this 
country  regard  it  as  merely  the  siftings  of  the  finest  kind ;  but  I  cannot  agree  with 
them  in  this  opinion. 

3.  Myrrh  of  third  quality;  East  India  Myrrh  [Myrrha  indica  seu  ostindica). — 
Formerly  this  was  the  only  kind  imported  from  the  East  Indies.  It  occurs  in 
pieces,  which  are  darker  coloured  than  those  of  the  so-called  Turkey  myrrh,  and 
whose  average  size  does  not  exceed  that  of  a  walnut.  It  is  often  mixed  with  other 
substances,  particularly  with  Indian  Bdellium  (the  produce  of  Amyris  Commi- 
phora), and  with  a  substance  of  similar  appearance  to  dark  red-coloured  Senegal 
gum  (Opocalpasumf). 

Composition. — Myrrh  was  analyzed,  in  1816,  by  Pelletier/  and  in  1819  by 
Braconnot2  and  by  Brandes.3 

Brandts.        Braconnot.     Pelletier. 
"Volatile  oil 2.60     ....      25) 

■-Jfi\-:::::::::::::::::::::  "S3}....  «■•*•••■  34 
*™  |^i^?.:::::: ::::::::  IS  ::::  S5{ —  « 

Salts  (benzoates,  malates,  phosphates,  sulphates,  )  1  ~fi 

and  acetates  of  potash  and  lime) \  

Impurities 1.60 

Loss 2.94  ....    16.5     .  .  '.  '.     .  . 

100.00  100.0  100 

1.  Volatile  Oil.— Colourless,  though  by  age  it  becomes  yellowish.  It  is  a  thin  fluid, 
heavier  than  water,  having  the  odour  and  taste  of  myrrh,  and  being  soluble  in  alcohol,  ether, 
and  the  fixed  oils.     It  partially  evaporates  in  the  air,  the  residue  being  a  glutinous  varnish-like 


'  Ann.  de  C'him.  lxxx.  45.  2  Ibid,  lxvii.52. 

3  Berl.  Jahrb.  xxii.  275. 
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substance.     It  readily  distils  over  with  water,  but  not  with  spirit.     With  sulphuric,  nitric,  and 
hydrochloric  acids,  it  forms  red  solutions. 

2.  Resin. — According  to  Brandes,  this  is  of  two  kinds,  both  of  which  are  soluble  in  alcohol. 
a.  Soft  resin. — Odorous,  soft  at  ordinary  temperatures,  and  insoluble  in  ether.     Unverdorben 

regards  it  as  a  mixture  of  hard  resin  and  volatile  oil. 

ft.  Hard  resin  (Myrrhic  acid?). — Inodorous,  hard,  insoluble  in  ether,  soluble  in  caustic  alkalies, 
forming  resinates  (myrrhales?).     The  resinate  of  baryta  is  soluble  in  water,  but  not  in  alcohol. 

3.  Gum — Is  also  of  two  kinds;  a.  Soluble  in  water;  the  solution  forming  precipitates  with 
alcohol  and  the  salts  of  lead,  silver,  the  protosalts  of  tin,  and  of  mercury.     (3.  Insoluble  in  water. 

Physiological  Effects. — In  small  or  moderate  doses,  myrrh  promotes  the 
appetite,  creates  an  agreeable  warmth  in  the  stomach,  and  occasions  slight  consti- 
pation. Its  continued  employment  in  these  quantities  assists  the  assimilative  func- 
tions, increases  the  muscular  activity,  gives  greater  firmness  to  the  solids,  and  di- 
minishes excessive  secretion  from  the  mucous  membranes. 

In  large  doses  (as  from  half  a  drachm  to  a  drachm)  it  excites  a  disagreeable  sen- 
sation of  heat  in  the  stomach,  and  in  irritable  conditions  of  this  viscus  may  even 
bring  on  a  slight  inflammatory  state;  it  accelerates  the  frequency  and  increases  the 
fulness  of  the  pulse,  gives  rise  to  a  febrile  condition  of  the  body,  and  creates  a 
feeling  of  warmth  in  the  mucous  membrane  (especially  in  the  membrane  lining  the 
air-passages).  It  has  been  supposed  to  have  a  specific  stimulant  operation  on  the 
uterus,  and  has,  in  consequence,  been  termed  emmenagogue  ;  but  it  does  not  appear 
to  have  any  title  to  this  appellation. 

The  local  operation  of  myrrh  is  that  of  a  mild  astringent  and  a  moderate  stimu- 
lant. Kraus1  says  it  is  very  similar  to  that  of  cinchona.  In  its  remote  effects, 
myrrh  partakes  of  both  the  tonic  and  stimulant  characters,  and  hence  some  have 
denominated  it  a  tonico-stimulant ;  and  as  its  stimulant  powers  are  analogous  to 
those  of  the  balsams,  it  has  also  been  called  a  tonico-balsamic. 

Myrrh  differs  from  the  fetid  gum-resins  (assafcetida,  galbauum,  &c.)  in  not  pos- 
sessing that  influence  over  the  nervous  system  which  has  led  to  the  use  of  the  latter 
in  various  spasmodic  diseases,  and  to  their  denomination  of  antispasmodics.  From 
the  balsamic  substances  it  is  distinguished  by  its  tonic  influence.  It  has  some  re- 
lation to  cascarilla,  but  is  more  stimulant. 

Uses. — The  employment  of  myrrh  is  indicated  in  diseases  characterized  by 
feebleness  of  the  vascular  action,  by  weakness  of  the  muscular  fibre,  and  by  ex- 
cessive secretion  from  the  mucous  membrane.  Relaxed  and  leucophlegmatic  con- 
stitutions best  admit  of  its  use.  It  is  frequently  associated  with  tonics,  especially 
the  chalybeates,  or  with  aloes.  Indeed,  it  is  rarely  used  alone.  It  is  contraindi- 
cated  in  inflammatory  diseases,  and  in  plethoric  individuals.  It  is  used  in  the 
following  cases : — 

1.  In  disordered  conditions  of  the  digestive  organs  arising  from  or  connected  with 
an  atonic  condition  of  the  alimentary  canal,  as  in  some  forms  of  dyspepsia,  apepsia, 
flatulence,  &c. 

2.  In  disordered  states  of  the  menstrual  functions  characterized  by  a  lax  and  de- 
bilitated state  of  the  system,  as  in  many  cases  of  aruenorrhcea  and  chlorosis. 

3.  In  excessive  secretion  from  the  mucous  membranes  unconnected  with  inflamma- 
tory symptoms,  and  accompanied  by  marks  of  debility.  In  chronic  pulmonary 
catarrh,  for  example,  it  is  sometimes  admissible  and  useful.  It  has  also  been  used 
to  check  puriform  expectoration  in  phthisis  pulmonalis,  though  it  is  now  rarely 
employed  for  this  purpose,  as  in  most  cases  it  proves  either  useless  or  injurious. 
In  mucous  discharges  from  the  uri no-genital  organs,  as  well  as  from  the  alimentary 
canal,  it  has  also  been  administered. 

4.  As  an  external  application,  myrrh  is  employed  for  various  purposes.  Thus 
it  is  used  as  a  dentifrice,  either  alone  or  mixed  with  other  substances;  and  in  caries 
of  the  teeth,  and  in  a  spongy  or  ulcerated  condition  of  the  gums,  is  very  serviceable. 
As  a  gargle  in  ulcerations  of  the  throat,  tincture  of  myrrh,  diluted  with  water,  is 

l  Heilmittellehre. 
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frequently  employed.  In  fovX  ukers,  myrrh  has  been  used  to  destroy  unpleasant 
odour,  to  promote  granulations,  and  to  improve  the  quality  and  diminish  the  quan- 
tity of  the  secreted  matters  ;  for  these  purposes,  it  has  beeu  applied  in  a  pulverulent 
form,  as  an  ointment,  or  as  a  wash. 

Administration.— Dose,  gr.  x  to  5ss.  It  is  given  in  the  form  of  powder,  pill, 
or  emulsion.  The  aqueous  infusion  and  extract,  which  have  been  recommended 
for  their  mildness,  are  seldom  employed,  and  very  rightly  so,  as  I  conceive.  Myrrh 
is  a  constituent  of  several  pharrnacopceial  preparations  ;  as  Misturaferri  composita, 
Pilulse  ferri  compotins,  Pilulse  aloe*  mm  myrrhd,  Decoctum  alotx  compoxitum, 
Pilulse  rhei  composite,  and  Pilulse  yalbcmi  composite  (see  these  preparations). 

TINCTURA  MYRRM,  L.  E.  D.  [U.  S.].— (Myrrh,  powdered,  Jiij ;  Rectified  Spirit 
Oij.  Macerate  for  seven  days,  then  press  out  and  strain,  L. — The  Edinburgh  Col- 
lide orders  three  ounces  and  a  half  of  Myrrh,  in  moderately  fine  powder,  to  the 
same  quantity  of  Spirit.  "  Pack  the  myrrh  very  gently,  without  any  spirit,  in  a 
percolator ;  then  pour  on  the  spirit ;  and  when  thirty-three  fluidounces  have  passed 
through,  agitate  well,  to  dissolve  the  oleo-resinous  matter  which  first  passes,  and 
which  lies  at  the  bottom.  This  tincture  is  much  less  conveniently  obtained  by  the 
process  of  digestion  for  seven  days,"  E.) — The  Dublin  College  directs  four  ounces 
of  Myrrh  in  coarse  powder  to  two  pints  of  Spirit.  The  maceration  to  continue  for 
fourteen  days,  and  the  liquid  to  be  then  strained.  [The  U.  S.  Pharm.  directs  four 
ounces  of  Myrrh  to  three  pints  of  Alcohol.] — Tonic  and  stimulant.  Seldom  em- 
ployed internally,  and  then  usually  as  an  adjunct.  Dose,  %ss  to  3J-  It  is  applied 
as  a  stimulant  to  foul  and  indolent  ulcers.  Diluted  with  water  (which  renders  it 
slightly  milky  by  the  separation  of  the  resin,  without  any  precipitate  being  formed), 
it  is  used  as  a  wash  for  the  mouth  in  ulceration  and  sponginess  of  the  gums,  and 
as  a  gargle  in  affections  of  the  throat. 


OTHER  MEDICINAL  TEREBINTHACE-83. 

1.  Elemi. — The  history  and  origin  of  Elemi  are  involved  in  great  obscurity.  It  appears  that 
the  resinous  products  of  various  terebinlhaceous  trees  have  been  described  under  this  name. 
The  Edinburgh  College,  correctly,  as  I  conceive,  declare  elemi  to  be  the  "  concrete  resinous  exu- 
dation from  one  or  moi'e  unascertained  plants.''  The  London  and  Dublin  Colleges  formerly  called 
it  the  resin  of  Amyris  elemifera  of  Linnaeus.'  But  this  distinguished  botanist  has  confounded, 
under  one  name,  two  distinct  plants;  viz.  Idea  Icicariba,  De  Candolle  (Iacariba,  Pison),  a  Bra- 
zilian tree  (yielding,  according  to  Pison,  a  resin  similar  to  the  so-called  gum  elemi),  and  Amyris 
P/umt'm,  De  Candolle,  a  native  of  the  Antilles,  which  also  yields  a  resin.  The  London  College, 
in  their  new  Pharmacopasia,  no  longer  speak  of  elemi  as  the  product  of  an  Amyris,  but  describe 
it  as  a  concrete  turpentine  derived  from  an  unknown  plant.  To  assist  in  determining  the 
origin  of  elemi,  I  have  taken  much  pains  to  ascertain  its  commercial  route  ;  and  I  find  that  all 
the  importations  of  it,  which  I  can  trace,  were  from  Amsterdam  or  Hamburgh.  Pomet  also 
states,  that  true  elemi  was  brought  from  Holland;  whence  I  conclude  that  it  is  the  produce  of  a 
Dutch  settlement.  But  one  of  the  importers  expressed  to  me  his  belief  (in  which  I  do  not  co- 
incide), that  the  elemi  brought  from  Holland  was  spurious,  being  made  of  common  frankin- 
cense (p.  290).  It  would  appear  that  formerly  it  came  from  Ethiopia  by  way  of  the  Levant. 
It  is  possible  that  it  may  be  the  produce  of  the  Canarium  Zephyrinum  sire  sylvestre  primum  Ca- 
nari  Barat  of  Rumphius,2  which  he  says  yields  a  resin  so  like  elemi  that  it  may  be  taken  for  it, 
and  he  puts  a  query,  whether  this  tree  may  not  be  the  source  of  it.  I  have  received  from  Dr. 
Christison  a  specimen  of  the  resin  of  Canarium  balsamiferum  of  Ceylon,  which  in  odour  and 
general  appearance  strongly  resembles  elemi.  I  have  met  with  three  kinds  of  elemi :  1st. 
Elemi  in  flag  leaves;  Resine  elemi  en  pains,  Guibonrt ;  Resina  Elemi  orientalis,  Martins.  This  is 
imported  from  Holland  in  triangular  masses,  weighing  from  one  to  two  pounds  each,  en- 
veloped in  a  palm-leaf.  It  agrees  in  most  of  its  properties  with  the  next  variety.  Martins 
ascribes  it  to  Amyris  zeylanica  {Ualsamodendron  zeylunkum,  Kunth).  But  if  this  were  cor- 
rect, it  would  doubtless  be  imported  direct  from  Ceylon  to  England,  which  it  is  not.  2d. 
Elemi  in  the  lump.  This  differs  from  the  following  kind  only  in  its  much  paler  yellow  colour. 
3d.  Brazilian  Elemi;  Resine  elemi  du  Bresil,  Guibonrt  This  variety  I  received  from  Prof. 
Guibonrt.     If  it  be  really  brought  from  the   Brazils,  it  is  doubtless  obtained    from  Lira  Icicariba 

1  See  his  Mat.  Med.  2  Herb.  Amb.  lib.  iii.cap.  ii.  p.  153. 
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(De  Candolle)  by  incisions  into  the  stem,  and  is  gathered  twenty  four  hours  afterwards.  "It 
is  imported  in  cases  containing  two  or  three  hundred  pounds  each.  It  is  soft  and  unctuous,  but 
becomes  hard  and  brittle  by  cold  and  age.  It  is  semi-transparent,  of  a  yellowish  white,  mixed 
with  greenish  points;  its  odour  is  strong,  agreeable,  analogous  to  that  of  fennel,  and  owing  to  a 
volatile  oil,  which  may  be  obtained  from  it  by  distillation.  As  it  owes  its  properties  to  this 
oil,  it  should  be  selected  recent,  not  too  dry,  and  strongly  odorous"  (Guibourt).  It  is  soluble  in 
alcohol,  with  the  exception  of  its  impurities,  and  a  white,  opaque,  insipid,  inodorous,  crystal- 
lizable  substance,  called  elemine,  which  is  soluble  in  boiling  alcohol.  Martius  describes  African 
Elemi  (the  genuine  elemi  of  the  ancients)  as  being  in  small  pieces  like  scammony,  and  having 
an  acrid  taste.  Bonastre  analyzed  elemi,  and  found  its  constituents  to  be,  volatile  oil  12.5,  resin 
soluble  in  both  hot  and  cold  alcohol  60.0,  resin  soluble  in  hot  but  not  in  cold  alcohol  (elemine)  24.0, 
bitter  extractive  2.0,  impurities  1.5.  The  resin  a  (readily  soluble  in  cold  alcohol)  consists,  ac- 
cording to  Johnston,  of  C40H32O4;  while  the  resin  0  (sparingly  soluble  in  cold  alcohol)  is  com- 
posed of  C^H^O. 

The  physiological  effects  of  elemi  are  similar  to  those  of  the  terebinthinates.  It  is,  however, 
never  employed  internally.  Its  principal  or  sole  use  is  as  a  constituent  of  the  Unguent um  Elemi, 
L.  D.,  which  is  composed,  according  to  the  London  College,  of  Elemi  giij  ;  Common  Turpentine 
^iiss  ;  Suet  gvj ;  Olive  Oil  gss.  The  Elemi  and  Suet  are  melted  together  and  then  removed 
irom  the  fire,  and  the  turpentine  and  oil  immediately  added ;  the  mixture  is  then  expressed 
through  linen.  The  Dublin  College  employs  ^iv  of  Elemi ;  and  flbj  of  White  Wax  Ointment. — 
Elemi  ointment  is  stimulative  and  digestive.  It  is  applied  as  a  stimulant  to  old  and  indolent 
ulcers,  and  to  promote  the  discharge  from  issues  and  setons.  It  is  an  imitation  of  the  ointment 
recommended  by  Arcseus,  in  1574.' 

2.  Balm   of   Gilead   (Balsamum  gilea dense ;    B.  de  Mecca;    Opobal- 

samum;  Balm  of  the  Old  Testament;  BaXa-a^ov  of  Theophrastus  and  Fig.  388. 

Dioscorides)  is  procured  from  Balsamodendron  gileadense,  a  middling- 
sized  tree  growing  in  Arabia.  Mr.  Bruce  says  it  is  obtained  by  cutting 
the  bark  of  the  tree  with  an  axe,  and  receiving  the  juice  in  a  small 
earthen  bottle.  The  quantity  obtained  in  this  way  is,  however,  very 
small;  and  none  of  it,  it  is  said,  reaches  this  country,  that  which  oc- 
casionally comes  here  being  obtained  by  boiling  the  branches  and 
leaves  in  water.  It  is  a  whitish,  turbid,  thick,  very  odorous  liquid, 
which  resinifies,  and  becomes  yellow  by  keeping.  Trommsdorff2  ana- 
lyzed it,  and  found  it  to  consist  of  volatile  oil  30.0,  soft  resin  insoluble  in 
alcohol  4.0,  hard  resin  soluble  in  alcohol  64.0,  extractive  0.4,  loss  1.6.  Bo- 
nastre8 also  analyzed  it.  Its  physiological  effects  are  believed  to  be 
similar  to  balsam  of  copaiva  and  the  liquid  turpentines.  The  most 
wonderful  properties  were  formerly  ascribed  to  it.    It  is  rarely  or  never 

employed  by  Europeans,  but  is  adapted  to  the  same  cases  as  the  tere-  Balsamodendron 

binihinates.     The  Asiatics  use  it  for  its  odoriferous  as  well  as  its  me-  gileadense. 

dicinal  qualities. 

3.  The  term  Bdellium  is  applied  to  two  gummy-resinous  substances.  One  of  these  is  Indian 
Bdellium  ox  false  myrrh  (the  Bdellium  of  Scripture),  which  is  obtained  from  Jlm'yris  (Balsamo- 
dendron?)  Commiphora.  Dr.  Roxburgh4  says  that  the  trunk  of  this  tree  is  covered  with  a  light- 
colourad  pellicle,  as  in  the  common  birch,  which  peels  off  from  time  to  time,  exposing  to  view 
a  smooth  green  coat,  which  in  succession  supplies  other  similar  exfoliations.  This  tree  diffuses 
a  grateful  fragrance,  like  that  of  the  finest  myrrh,  to  a  considerable  distance  around.  Dr.  Royle5 
was  informed  that  this  species  yielded  bdellium;  and  in  confirmation  of  his  statement  I  may 
add,  that  many  of  the  pieces  of  this  bdellium  in  my  museum  have  a  yellow  pellicle  adhering 
to  them  precisely  like  that  procured  from  the  common  birch,  and  some  of  the  pieces  are  per- 
forated by  spiny  branches — another  character  serving  to  recognize  the  origin  of  this  bdellium. 
Indian  bdellium  has  considerable  resemblance  to  myrrh.  Many  of  the  pieces  have  hairs  (of 
the  goat?)  adhering  to  them.  The  other  kind  of  bdellium  is  called  African  Bdellium,  and  is 
obtained  from  Heudolalia  africana.6  It  is  a  native  of  Senegal,  and  is  called  by  the  natives,  who 
make  toothpicks  of  its  spines,  Niottout.  It  consists  of  rounded  or  oval  tears,  from  one  to  two 
inches  in  diameter,  of  a  dull  and  waxy  fracture.  By  age  they  become  opake,  and  covered  ex- 
ternally by  a  white  or  yellowish  dust.  It  has  a  feeble  but  peculiar  odour,  and  a  bitter  taste. 
Pelletier7  found  it  to  consist  of  resin  59.0,  soluble  gum  9.2,  bassorin  30.6,  volatile  oil  and  loss  1.2. 
Resin  of  bdellium  [African  bdellium?]  consists,  according  to  Johnston,  of  C40!!31©5. 

1  De  recta  curand.  rulner.  ralione,  Amst.  165S.  "  Thomson,  Org.  Chem.  523. 

3  Journ.  ilf  Pharm.  xviii.  95.  4  Ft.  hi,/,  ii.  245. 

»  I/lustr.  176.  *  fiichanl  and  (iuillemin,  Fl.  de  Scne'gambie. 

1  Ann.de  Ciii/n.  Ixxx.  39, 
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Order  LXVII.  MIAMNACE.E,  Llndley.— THE  BUCK- 
THORN TRIBE. 

Rhamni,  Jussieu. — Rhajineje,  De  Candolk. 

Characters— Tube  of  the  calyx  adherent  to  the  ovary,  lobes  valvate  in  aestivation,  definite 
in  number,  4  or  5.  Petals  as  many  as  (rarely  none),  and  alternate  with  the  lobes  of  the  calyx; 
often  squamiform  with  a  concave  limb.  Stamens  as  many  as  the  petals,  and  opposite  to  them  ; 
anthers  2-celled.  Ovary  either  adnate  to  the  whole  of  the  calyx,  or  adherent  at  the  lower  part 
or  middle,  2  or  4-celled  :  cells  with  1  ovule  each.  Style  1  ;  stigmas  2  to  4.  Pervarp  usually 
indehiscent,  baccate,  drupaceous,  or  samaroideous.  rarely  capsular.  Seeds  erect,  destitute  of 
aril  ;  albumen  none,  or  usually  fleshy;  embryo  straight  in  the  axis  of  the  seed,  with  an  inferior 
radicle,  and  somewhat  foliaceous  cotyledons. — Shrubs  or  trees.  Leaves  simple,  alternate,  rarely 
opposite,  often  with  stipules.     Flowers  small,  often  greenish.  (De  Cand.) 

Properties. — Require  farther  examination.  The  fruit  of  Rhamnus  contains  purgative  and 
colouring  matters;  that  of  Zizyphus  is  acidulous,  saccharine,  and  alimentary. 

291.  RHAMNUS  CATHARTICUS,  Linn.  L.  E  -COMMON 
BUCKTHORN. 

Sear.  Syst.  Pentandria,  Monogynia. 
(Fructus  succus,  L. — Fruit,  JB.) 

History. — According  to  Dr.  Sibthorp,1  the  jLa/xvoj  of  Dioscorides  is  Lycium 
europseum.     The  earliest  notice  of  Rhamnus  catharticus  is  in  Tragus.2 

Botany.  Gen.  Char. —  Calyx  4-  to  5-cleft,  often  circumscissile  in  the  middle 
after  flowering  •  the  base  persistent  under,  and  adherent  with,  the  fruit.  Petals 
alternate  with  the  lobes  of  the  calyx,  or  none.  Stamens  inserted  opposite  the 
petals.  Style  2-  to  4-cleft.  Fruit  almost  juiceless,  or  baccate,  2-  to  4-celled  ;  cells 
in  the  juiceless  fruit,  separable,  1-seeded  (rarely  2-seeded),  dehiscing  inwards  by  a 
longitudinal  chink.  Seeds  oblong,  marked  at  the  external  side  by  a  deep  groove, 
which  is  broader  towards  the  base.  (De  Cand.) 

Sp.  Char. — Erect.  Leaves  ovate,  toothed.  Flowers  fascicled,  polygamous-dioe 
cious.     Berries  4-seeded,  somewhat  globose.  (De  Cand.) 

A  spreading  shrub  with  terminal  spines.  Leaves  with  4  or  6  strong  lateral  nerves 
parallel  with  the  margin  or  rib.  Stipules  linear.  Flowers  yellowish-green ;  the 
males  with  broader  petals,  4  stamens  and  1  short  style,  without  either  ovary  or 
stigma;  the  females  smaller,  with  4  stigmas  projecting  beyond  the  calyx,  and  rudi- 
mentary stamens.     Fruit  black,  4-celled. 

Hab.— Indigenous  ;  in  hedges,  groves,  and  thickets. — Flowers  in  May.  The 
fruit  is  ripe  in  September. 

Composition. — The  expressed  juice  of  buckthorn  berries  has  been  examined, 
chemically,  by  Vogel,3  and  by  Hubert.4 


VogeVs  Analysis. 
Peculiar  colouring  matter. 
Acetic  acid. 
Mucilage. 
Sugar. 
Nitrogenous  matter. 

Buckthorn  Juice. 


Hubert's  Analysis. 
Green  colouring  matter. 
Acetic  and  malic  acids. 
Brown  gummy  matter. 
Sugar. 
Bitter  substance  (cathartine  ?). 

Buckthorn  Juice. 


1.  Purgative  principle. — The  nature  of  the  purgative  principle  of  buckthorn  requires  far- 
ther elucidation.  Hubert  asserts  that  it  possesses  the  properties  of  cathartine  before  described 
(see  Senna)  ;  but  his  experiments  are  not  conclusive.  As  from  25  to  30  berries  are  sufficient 
to  purge,  while  an  ounce  of  the  juice  is  required  to  produce  the  same  effect,  it  is  probable  that 
the  greater  part  of  the  purgative    principle  resides   in   the  marc  left  after  the  expression  of  the 


i  Prodr.  Fl.  Gra-ece,  i.  155. 
3  Bull.  dePharm.  iv.  64. 


2  See  Sprengel,  Hist.  Rei  Herb.  ii.  PrEcf.  xi. 
4  Journ.  <U  Cliim.  Mid.  vi.  193. 
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juice.  [Winckler1  has  examined  the  suhstance  called  rhamicine,  which  Flenry  obtained  from 
the  unripe  berries.  He  considers  that  as  the  berries  ripen,  this  principle  becomes  changed  into 
catbartine  and  grape  sugar. — Ed] 

2.  Colouhinr  matteii. — It  is  soluble  in  water,  less  so  in  alcohol,  and  insoluble  in  ether  and 
oils.  Acids  redden  it ;  whereas  alkalies  render  it  green.  Arogel  thinks  its  proper  colour  is 
green,  and  that  it  only  becomes  purple  by  the  action  of  the  acetic  acid,  which  is  developed  in 
the  ripe  fruit.  When  the  juice  is  evaporated  to  dryness  with  lime,  it  constitutes  sap-green,  or 
the  vert  Je  vessie  of  the  French. 

3.  Mucilage. — The  mucilage  of  buckthorn  is  of  a  peculiar  nature.  It  disappears  by  ferment- 
ation.    It  is  abundant  in  the  recent  juice,  to  which  it  gives  consistence. 

Physiological  Effects. — The  berries,  as  well  as  their  expressed  juice,  are 
powerful  hydragogue  cathartics ;  usually  griping  and  causing  great  thirst,  and  some- 
times operating  with  considerable  violence.  "  Syrup  of  buckthorn,"  says  Syden- 
ham,2 "  purges  in  a  manner  only  water,  and  evacuates  a  great  quantity  of  it,  and 
does  not  disturb  the  blood,  nor  render  the  urine  high-coloured,  as  other  purgatives 
usually  do ;  and  this  syrup  has  but  one  ill  property,  viz.  :  that  whilst  it  is  working, 
it  makes  the  sick  very  thirsty.  But  if  you  give  the  greatest  dose  of  it  to  those 
that  are  difficultly  purged,  it  will  not  give  many  stools,  nor  bring  away  so  much 
water  from  them  as  it  ought." 

Uses. — Buckthorn  berries  were  formerly  employed  as  cathartics,  but  their  vio- 
lent operation,  and  the  sickness,  griping,  and  thirst  occasioned  by  them,  have  led  to 
their  disuse.  "  They  be  not  meete  to  be  ministered,"  says  Dodoens,3  "  but  to  young 
and  lustie  people  of  the  countrie,  which  doe  set  more  store  of  their  money  than 
their  lives."     The  syrup  is  the  only  preparation  now  in  use. 

Administration. — Dose  of  the  recent  hemes  9j ;  of  the  dried  ones  5J  >  0I" 
the  expressed  juice  fjss  to  fjj. 

SYRUPUS  RHAMNL  L.  E. ;  Syrup  of  Buckthorn.— (Fresh  Juice  of  Buckthorn 
Berries  Oiv ;  Ginger,  sliced,  Allspice,  bruised,  of  each  3?j ;  Sugar  ibvj;  Rectified 
Spirit  gvj.  Set  by  the  juice  for  three  days,  that  the  dregs  may  subside,  and  strain. 
To  a  pint  of  the  char  juice  add  the  Ginger  and  Allspice  ;  then  macerate  for  four 
hours  with  a  gentle  heat,  and  strain;  boil  down  the  residue  to  a  pint  and  a  half; 
mix  the  liquors  ;  add  the  sugar,  and  dissolve ;  lastly,  mix  in  the  spirit.) — Cathar- 
tic. It  is  employed  as  an  adjunct  to  purgative,  and  occasionally  to  diuretic  mix- 
tures. Sydenham  found  it,  in  one  case,  most  beneficial  in  dropsy;  and  "with  the 
juvenile  confidence  of  an  inexperienced  man,  verily  believed,"  as  he  tells  us,  that 
he  "  had  got  a  medicine  that  would  cure  any  manner  of  dropsy;"  but  he  found  his 
"mistake  in  a  few  weeks." — Dose,  ^ss  to  3j. 


Order  LXVIII.  SIMARUBACE^,  Lindleij.—TBE  QUASSIA 

TRIBE. 

Simarcbeje,  Richard. 

Chahacteiis. — Flowers  hermaphrodite,  or  rarely  by  abortion  unisexual.  Calyx  4- or  5-partite, 
persistent.  Petals  4  or  5,  hypogynous,  erect,  deciduous.  Stamens  equal  in  number,  or  twice  as 
many  as  the  petals,  inserted  on  an  hypogynous  disk,  free.  Ovary  with  lobes  as  numerous  as 
the  petals;  style  1,  filiform,  erdarged  at  the  base.  Carpels  as  many  as  the  petals,  articulated  on 
the  axis,  capsular,  bivalved,  dehiscing  inwardly,  monospermous.  Seeds  exalbuminous,  pendu- 
lous; cotyledons  2.  thick;  radicle  short,  superior. — Trees  or  shrubs,  with  a  very  bitter  bark  and 
milky  juice.     Leaves  alternate,  pinnate,  without  stipules   (De  Cand.) 

PnopF.UTiES. — Bitterness  is  the  prevailing  quality  of  the  order  (see  Quassia). 

i  Jahrb.  far  prakt.  Pharm.  Oct.  1849.  "  Works,  by  Dr.  Pechey,  p.  391,  4th  edit. 

3  New  Herbal,  by  Lyte,  p.  501,  Lond.  1619. 
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292.  SIMARUBA  AMARA,  Jiubkt,  E.  D-BITTER  SIMARUBA, 
OR  MOUNTAIN  DAMSON. 

Simaruba  officinalis,  De  Cand.— Quassia  simaruba,  Linn. 

Sex.  Syst.  Decandria,  Monogynia. 

(Root,  E.— Cortex  radicis,  D.)    [Simaruba,  U.  S.] 

History. — Simaruba  bark  was  first  known  to  Europeans  in  1713,  when  some  of 
it  was  sent  to  Paris  from  Guiana,  as  the  bark  of  a  tree  called  by  the  natives  Sima- 
rouba,  which  they  employed  with  great  success  in  dysentery.  The  first  authentic 
botanical  account  of  the  tree  was  given  by  Dr.  Wright.1 

Botany.  Gen.  Char. — Flowers  unisexual.  Calyx  small,  cup-shaped,  5-toothed 
or  parted.  Petals  5,  longer,  spreading.  Males:  stamens  nearly  equal  to  the  petals, 
arranged  around  a  receptacle  bearing  at  its  apex  5  very  minute  lobes  (rudiments 
of  ovaries),  or  sometimes  none.  Females:  ovaries  5,  placed  on  an  even  disk,  sur- 
rounded at  the  base  by  10  short  hairy  scales  (rudiments  of  stamens).  Styles  the 
same  number,  short,  distinct  at  the  base;  there  united  into  1,  crowned  by  a  broader 
5-lobed  stigma.     Fruit  5  drupes  (Lindley). 

Sp.  Char. — Male  flowers  decandrous.  Stigma  5-partite.  Leaves  abruptly  pin- 
nate ;  leaflets  alternate,  somewhat  stalked,  pubescent  beneath.  (De  Cand.) 

A  very  tall  tree.  Roots  long  and  creeping.  Stem  thick;  bark  bitter,  internally 
white,  fibrous  and  tough,  externally  blackish  and  furrowed  in  the  old  trees,  but 
smooth  and  gray,  with  yellow  spots,  in  the  young  ones.  Leaves  alternate  ;  leaflets 
alternate,  '2  to  9  on  each  side,  oval,  firm,  mucronate.  Floicers  small,  yellowish- 
white,  some  male,  others  female,  mixed,  in  panicles.  Fruit  of  5  ovate,  black, 
smooth  capsules,  placed  on  a  fleshy  disk. 

Hab. — Guayana,  Cayenne,  Jamaica. 

Description. — The  simaruba  bark  [cortex  simarubse)  of  the  shops  is  the  bark 
of  the  root  (cortex  radicis  simarubse),  and  is  brought  from  Jamaica  in  bales.  It  is 
odourless,  but  bitter,  and  occurs  in  broad,  folded,  very  fibrous  pieces,  several  feet 
long,  which  are  externally  rough,  warty,  and  marked  with  transverse  ridges.  The 
epidermis  is  of  a  grayish  or  whitish-yellow  colour;  beneath  it,  the  bark  is  darker, 
and  yellowish-brown.     On  the  inner  surface,  the  bark  is  pale  yellowish-white. 

Composition. — Simaruba  bark  was  analyzed  by  Morin,2  who  found  in  it  the 
following  substances  :  Quassite,  a  brittle  resin,  an  aromatic  volatile  oil  having  the 
odour  of  benzoin,  woody  fibre,  ulmin,  an  ammoniacal  salt,  malic  acid,  traces  of 
gallic  acid,  malate  and  oxalate  of  lime,  oxide  of  iron,  and  silica.  No  notice  is 
taken  of  the  mucilage,  which,  according  to  Pfaff,3  constitutes  nearly  one-fourth  part 
of  the  bark. 

Physiological  Effects. — In  small  doses,  simaruba  acts  like  the  simple  bitter 
tonics,  whose  effects  have  been  already  described.  In  full  doses,  however,  it  causes 
vomiting  and  purging,  and  is  said  also  to  promote  perspiration  and  urine.  Dr. 
Wright  states  that  negroes  are  less  affected  by  it  than  whites. 

Desbois  de  Rochefort*  classed  it  among  emetics;  and  Bichat  proposed  it  as  a  sub- 
stitute for  ipecacuanha.     It  is,  however,  usually  arranged  with  the  tonics. 

Uses. — Simaruba  may  be  employed  in  the  same  cases  as  other  vegetable  bitters. 
It  has  been  principally  celebrated  in  dysentery  (whence  the  Germans  call  it  Ruhr- 
rinde,  or  dysentery-bark)  by  Dr.  Wright5  and  others.  It  is,  of  course,  only  appli- 
cable in  the  latter  stages  of  the  acute  and  the  asthenic  and  chronic  forms  of  the 
disease.  More  recently,  Dr.  O'Brien6  has  borne  testimony  to  its  good  effects,  when 
given  in  conjunction  with  opium,  in  epidemic  dysentery.  It  has  also  been  employed 
in  the  advanced  stages  of  diarrhoea.     Like  other  vegetable  tonics,  it  may  be  ad- 


1   Trans.  Royal  Soc.  of  Edinb.  vol.  ii.  part2,  p.  73.  a  Journ.  de  Pharm.  viii.  57 

»  Syst.  d.  Mat.  31>d.  ii.  74.  «  Court  Eliment.  de  Mat.  ,1 

'  Account  of  Quassia  Simaruba. 
'  Trans,  of  the  King  and  Queen's  College  of  Physicians,  v.  237,  Dublin. 
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ministered  in  dyspepsia,  anorexia,  and  inter mittents.     It  is  a  remedy,   however, 
which  is  seldom  used. 

INFUSUM  SIMARUBJE,  E.  D. ;  Infusion  of  Simaruba  Bark.— (Simaruba  Bark, 
bruised,  3iij  [Jij,  D.~];  Boiling  Water  Oj  [f^ix,  D.~\.  Macerate  for  two  hours  in 
a  lightly-covered  vessel,  and  strain  [through  linen  or  calico,  ■£".].) — Tonic;  in'large 
doses  emetic. — Dose,  as  a  tonic,  f  3j  to  fgij. 

293.  PICRiENA  (Quassia)  EXCELSA;  Lindky,  L,  E.  D — THE  LOFTY 
BITTER- WOOD  TREE. 

Quassia  excelsa,  Swartz. — Picraena  amara,  Wright. — Quassia  polygama,  Lindsay. 

Sex.  Syst.  Decandria,  Monogynin. 

(Lignum,  L.  D.— The  Wood,  E.)     [Quassia,  U.  S.] 

History. — The  wood  of  this  tree  has  been  introduced  as  a  substitute  for  that  of 
Quassia  amara,  with  which  it  has  often  been  confounded. 

Botany.  Gen.  Char. — Flowers  polygamous.  Sepals  5,  minute.  Petals  5, 
longer  than  the  sepals.  Stamens  5,  about  as  long  as  the  petals,  rather  shaggy ; 
anthers  roundish.  Ovaries  3,  seated  on  a  round,  tumid  receptacle.  Style  3-cornered, 
bifid;  stigmas  simple,  spreading.  Fruit  3,  globose,  1-celled,  bivalved  drupes,  which 
are  distant  from  each  other,  and  placed  on  a  broad  hemispherical  receptacle 
(Lindley). 

Sp.  Char.— The  only  species. 

A  tall,  beautiful  timber  tree,  sometimes  100  feet  high.  Leaves  pinnate,  with  an 
odd  one ;  leaflets  4  to  8  pairs,  opposite,  stalked,  oblong,  acuminate,  unequal  at  the 
base.  Racemes  towards  the  ends  of  the  branchlets,  axillary,  very  compound. 
Flowers  small,  pale  yellowish-green.     Drupe  size  of  a  pea,  black,  shining,  round.1 

Hab. — Jamaica. 

Description. — Quassia  wood  (lignum  quassite) — sometimes  called  Jamaica 
quassia  wood  (lignum  quassise  jamaicensis),  in  order  to  distinguish  it  from  the  wood 
of  Quassia  amara — is  imported  from  Jamaica  in  billets  of  various  sizes  (sometimes 
a  foot  in  diameter,  and  several  feet  in  length),  covered  externally  with  a  smooth 
brittle  bark.  The  wood  is  white,  but  by  exposure  to  the  air  becomes  yellowish;  it 
has  no  odour,  but  a  most  intensely  bitter  taste.  Floors  made  of  quassia  wood 
retain  for  many  years  their  bitterness.  An  efflorescence  of  nitrate  of  .potash  is 
frequently  observed  on  it.3 

Adulteration. — Quassia  wood  has  recently  been  somewhat  scarce,  and,  in  con- 
sequence, its  chips  have  been  adulterated  with  the  chips  of  other  woods;  but  the 
intense  bitterness  of  the  genuine  wood  readily  distinguishes  it. 

Composition. — Though  quassia  wood  has  been  the  subject  of  repeated  chemical 
investigation,  I  am  unacquainted  with  any  complete  analysis  of  it.  But  from  the 
experiments  of  Pfaff3  and  others,  the  following  appear  to  me  to  be  the  principal 
constituents  of  it:  volatile  oil  a,  minute  trace,  a  hitter  principle  (quassite),  gummy 
extractive,  pectin,  woody  fibre,  and  various  salts  (as  oxalate,  tartrate,  and  sulphate 
of  lime,  chlorides  of  calcium  and  sodium,  an  ammoniacal  salt,  and  nitrate  of  potash). 

Quassite;  Bitter  Principle  of  Quassia;  Quassin. — Obtainedjjy  adding  lime-water  to  a  con- 
centrated aqueous  decoction  of  quassia  (to  separate  the  pectin  and  other  substances),  evapo- 
rating and  treating  the  residue  with  alcohol,  which  takes  up  the  quassite,  a  brown  colouring  mat- 
ter, and  some  salts.  By  repeated  solution  and  evaporation  in  alcohol,  with  a  little  ether,  the 
quassite  is  obtained  pure.  Quassite  occurs  in  small,  white,  prismatic  crystals,  which  are  fusible, 
odourless,  intensely  bitter,  readily  soluble  in  alcohol,  but  very  slightly  so  in  water  or  ether.  Its 
solubility  in  water  is  increased  by  several  salts  and  vegetable  principles.  Its  watery  solution 
is  precipitated  (white)  by  tannin,  but  not  by  iodine,  chlorine,  corrosive  sublimate,  salts  of  iron, 
acetate  or  diacetate  of  lead.  It  is  a  neutral  body,  though  soluble  in  sulphuric  and  nitric  acids. 
It  consists  of  carbon  66.912,  hydrogen  6.827,  and  oxygen  26.261;  or  C'°H<>03.4 

i  ■ 

1  Lindsay,  Trans.  Roy.  Soc.  Edin.  iii.  205.  2  Planclie,  Journ.  de  Pharm.  xxiii.  512. 

'  Syst.  d.  Mat.  Mid.  h.  81. 

4  Wiggera,  Ann.  d.  Pharm  xxi.  40;  Brit.  Ann.  of  Med.  for  1837,  p.  561. 
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Physiological  Effects,  o.  On  Animals. — From  recent  experiments  it  ap- 
pears that  quassia  wood  acts  on  animals  as  a  narcotic  poison.  Dr.  Wright1  tells  us 
that  no  insect  will  live  near  cabinet-work  made  of  it.  It  has  been  long  known  that 
an  aqueous  infusion  of  this  substance  was  an  excellent  fly-poison;  but  Hartl,  one 
of  Buchner's  pupils,  has  lately  shown  that  it  also  possesses  poisonous  properties 
with  respect  to  the  larger  animals.2  Thus  he  found  that  a  rabbit,  into  a  wound  of 
whose  thigh  a  grain  of 'the  alcoholic  extract  of  quassia  had  been  introduced,  lost  his 
strength  and  liveliness,  and  died  on  the  third  day.  A  second  experiment,  made  on 
an  older  and  stronger  animal,  was  attended  with  the  same  results.  No  pain  ap- 
peared to  be  experienced,  nor  were  there  any  marks  of  irritation  or  inflammation 
observable  after  death.  Kurtz8  mentions  that  complete  paralysis  of  tbe  hind  ex- 
tremities of  a  dog  affected  with  the  mange  (Fettraude)  was  brought  on  by  washing 
the  ulcers  with  decoction  of  quassia;  in  seven  hours,  however,  it  disappeared. 

These  experiments  seem  to  show  that  the  bitter  principle  of  quassia  possesses 
poisonous  properties,  somewhat  like  those  of  the  Amir  of  Welther. 

,3.  On  Mm. — In  the  usual  medicinal  doses,  quassia  operates  as  a  stomachic  and 
tonic — that  is,  it  is  bitter  to  the  taste,  promotes  the  appetite,  and  assists  the  digest- 
ive functions.  It  is  devoid  of  all  irritant,  stimulant,  and  astringent  properties; 
and  has  been,  therefore,  sometimes  taken  as  a  type  of  the  simple  or  pure  bitters. 
It  is  more  powerful  than,  but  in  other  respects  analogous  to,  gentian  in  its  operation. 
"We  can  find  nothing  in  this  wood,"  says  Dr.  Cullen,4  "but  a  pure  and  simple  bit- 
ter;"— and  he  goes  on  to  observe  that  he  believes  it  to  be  an  excellent  substance, 
capable  of  doing  all  that  any  pure  and  simple  bitter  can  do,  but  no  more. 

Does  it  act  as  a  narcotic  on  man,  as  on  other  animals?  I  have  employed,  and 
seen  others  administer  quassia  most  extensively,  but  never  bad  grounds  for  suspect- 
ing any  effect  of  the  kind  alluded  to.  Yet  some  bave  observed  effects  which  cer- 
tainly seem  to  favour  the  notion  that  quassia  possesses  a  specific  influence  over 
the  cerebro-spinal  system.  In  females  endowed  with  extreme  susceptibility,  I  have 
seen,  says  Barbier,5  involuntary  movements  of  tbe  arms  and  legs  produced  by  the 
aqueous  infusion  of  quassia.  Kraus"  says  that  the  continued  use  of  quassia  brings 
on  amblyopia  (dimness  of  sight) ;  and  Kurtz  asserts  that  the  long-continued  use  of 
quassia  has  brought  on  amaurosis. 

Like  many  other  substances,  quassia,  mixed  witb  dead  animal  matter,  checks 
putrefaction,  and  hence  it  is  termed  antiseptic.  Ebeling,7  many  years  ago,  performed 
some  experiments  to  determine  its  power  in  this  respect,  compared  with  otber  bit- 
ters, and  found  it  much  superior  to  several  of  them. 

Uses. — Quassia  is  employed  in  the  same  cases  as  several  other  simple  bitters; 
some  of  which  have  been  already  noticed.  Though  I  am  not  disposed  to  place 
much  confidence  in  the  above-quoted  statements  of  Barbier,  Kraus,  and  Kurtz,  yet 
a  cautious  practitioner  would  avoid  employing  it  in  amaurosis  and  cerebral  affections. 
Quassia  is  principally  employed  in  dyspepsia,  anorexia,  and  other  stomach  disor- 
ders of  a  functional  kind  of  an  atonic  character,  more  especially  when  occurring  in 
a  gouty  subject.  Though  it  has  been  beneficially  employed  in  intermittenfs,  few 
practitioners  will,  I  suspect,  use  it,  when  they  can  procure  cinchona,  quina,  or 
arsenic. 

Kraus  suggests  that  it  may  be  useful  in  intolerance  of  light,  and  other  diseases  of 
the  eye,  accompanied  with  great  sensibility  without  fever  or  congestion;  yet  only 
(he  adds)  as  an  adjuvant  to  hyoscyamus  and  belladonna. 

An  infusion  of  quassia  has  been  proposed  as  a  wash  in  compound  fractures, 
wouncJs,  and  ulcers,  to  keep  off  insects.  In  its  use,  however,  we  should  bear  in 
mind  the  effect  which  Kurtz  states  was  produced  on  a  dog  by  a  wash  of  this  kind. 

1.  INRSDI  QUASSLE,  L.  E.  D.  [U.  S.]  ;  Infusion  of  Quassia.— (Quassia  Wood, 

1  Med.  Plants  of  Jamaica.  2  Buchner,  Toxicol.  S.  260. 

3  (i.  A.  Ricluer,  Ausf.  Arzntimittell.  Suppl.  Bd.  S.  42,  1832.  *  Mat.  Med. 

1  Traitg  Elim.  d,  Mat.  Mid.  2ile  edit.  i.  250.  «  Heilmitlel .  S.  412,  1831. 
"  Schlegel.  Thes.  Mat.  Med.  t.  ii. 
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in  chips,  9ij  [3j,  E.  D.~\  ;  Boiling  [distilled,  £.]  Water  Oj  [f^viiiss,  D.~\.  Macerate 
for.  two  hours  in  a  lightly  covered  vessel,  and  strain  [through  linen  or  calico,  E.~\. 
[Infuse  one  hour,  D.~\.)  [Quassia,  rasped,  3ij  )  Water  Oj.  Macerate  for  twelve 
hours,  and  strain.] — Tonic.  Generally  employed  in  dyspeptic  and  other  stomach 
affections.  It  has  an  advantage  over  some  other  vegetable  bitter  infusions,  that 
chalybeates  can  be  combined  with  it,  without  changing  its  colour. — Dose,  f^j  to 
f^iij.     It  is  in  common  use  as  a  fly-poison. 

2.  TIXCTURA  (U'ASSIvE,  E.  [U.  S.]  ;  Tincture  of  Quam'a.— (Quassia  in  chips,  3x 
[rasped,  § ij]j  Proof  Spirit  Oij  [Alcohol  Oij].  Digest  for  seven  [fourteen]  days,  and 
filter.) — Dose,  fjss  to  f  3u  -     This  tincture  possesses  all  the  bitterness  of  the  wood. 

I  TIMTURA  QUASSLE  COMPOSITE,  E. ;  Compound  Tincture  of  Quassia.— (Car- 
damom Seeds,  bruised,  Cochineal,  bruised,  of  each^ss;  Cinnamon,  in  moderately  fine 
powder;  Quassia,  in  chips,  of  each  3vj;  Raisins  §vij;  Proof  Spirit  Oij.  Digest 
for  seven  days,  strain  the  liquor,  express  strongly  the  residuum,  and  filter.  This 
tincture  may  also  be  obtained  by  percolation,  as  directed  for  the  Compound  Tincture 
of  Cardamom,  provided  the  quassia  be  rasped  or  in  powder.) — An  aromatic  tonic. — 
Dose,  f'3j  to  f3ij. 

OTHER  MEDICINAL   SIMARUBACE^S. 

The  wood  of  Qoassia  amara  (Linn.  E.)  has  been  employed  in  medicine  under  the  name  of 
Surinam  quassia  wood  {lignum  quassia  surinamense) .  Fermin  mentions  that,  about  the  year  1714, 
the  flowers  of  this  shrub  were  highly  valued  at  Surinam,  on  account  of  their  stomachic  proper- 
ties. In  1730,  the  root  is  said  to  have  been  found  in  the  collection  of  Seba,  a  celebrated  spice- 
dealer  of  Amsterdam.  Haller  tells  us  that  a  relative  of  his  took  quassia  for  an  epidemic  fever 
in  1742,  and  that  it  was  then  a  well-known  medicine.  In  1763,  Linnaeus  published  a  disserta- 
tion on  this  medicine,  in  which  he  states  that  he  received  specimens  of  the  tree  from  one  of  his 
pupils,  C.  D.  Dahlbergh,a  military  officer  and  counsellor  at  Surinam,  who  had  become  acquainted 
with  the  medical  properties  of  the  root  through  a  black  slave  named  Quassia,  who  employed  it 
as  a  secret  remedy  in  the  cure  of  endemic  malignant  fevers  of  that  place.  From  this  circum- 
stance, Linnaeus  named  the  tree  in  honour  of  the  slave,  Quassia.  Rolander,  who  returned  from 
Surinam  in  1756,  tells  us  he  saw  and  conversed  with  this  black,  who  was  almost  worshipped 
by  some,  and  suspected  of  magic  by  others.  Rolander  found  him  to  be  a  simple  man,  better 
skilled  in  old  women's  tales  than  in  magic.1  All  parts  of  the  plant  are  intensely  bitter.  The 
wood,  as  I  have  received  it, is  in  cylindrical  pieces  (covered  by  a  thin,  grayish-white,  and  bitter 
bark)  not  exceeding  two  inches  in  diameter,  very  light,  without  odour,  but  having  an  extremely 
bitter  taste.     The  chemical  and  medical  properties  are  similar  to  the  wood  of  Simaruba  amara. 


Order  LXIX.  RUTACE^,  Be  Candolle.— THE  RUE  TRIBE. 

Characters  — Sepals  3,  4,  or  5  ;  more  or  less  adherent  at  the  base,  so  that  the  calyx  is  den- 
tate, cleft,  or  partite.  Petals  very  rarely  0,  usually  as  many  as  the  sepals,  frequently  unguiculate, 
distinct.  Disk  fleshy-glandular,  surrounding  the  ovary,  arising  from  the  receptacle  external  to 
the  petals,  and  bearing  the  stamens  on  the  upper  part.  Stamens  usually  twice  as  many  as  the 
petals,  and  then  either  all  fertile  or  the  alternate  ones  barren.  Carpels  as  many  as  the  sepals, 
sometimes  fewer  by  abortion,  either  distinct  or  united  at  the  base,  or  perfectly  connate.  Style 
arising  from  the  centre  of  the  ovary,  single,  divided  into  as  many  stigmas  as  there  are  ovaries. 
Carpels,  when  ripe,  generally  distinct,  one-celled,  dehiscent,  bivalved,  cocculose  within.  Seeds 
atlixed  to  the  inner  angle,  inverse  :  embryo  straight,  compressed;  radicle  superior. — Herbs  6t 
shrubs,  with  opposite  or  alternate  stipulate  leaves  (Condensed  from  De  Candolle). 

Properties. — Volatile  oil  and  bitter  matter  are  the  predominating  constituents  of  this  order. 
These  confer  stimulant,  tonic,  and,  in  some  cases,  narcotic  qualities. 

294.  RUTA  GRAVEOImENS,  Li,m.L.E -COMMON  OR  GARDEN 

RUE. 

Sear.  Si/st.  Decamliia,  Monogynia. 
(Folium,  L. — Leaves  and  unripe  fruit,  E.) 

History. — This  plant  was  highly  esteemed  by  the  ancients  ;  and  is  frequently 

i  Murray,  App.  Med.  iii.  433. 
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mentioned  by  Hippocrates  under  the  name  of  n»fyeww.  Pliny1  says  that  Pytha- 
goras (who  died  in  the  year  489  before  Christ)  fancied  that  rue  was  hurtful  to  the 
eyes;  but,  adds  Pliny,  he  was  in  error,  since  engravers  and  painters  eat  it  with 
bread  or  cresses  to  benefit  their  eyes.  The  ancients  had  a  curious  idea  that  stolen 
rue  flourished  the  best;  just  as,  says  Pliny,  it  is  said  that  stolen  bees  thrive  the 
worst. 

Botany.  Gen.  Char.—  Calyx  persistent,  4-,  rarely  3-  to  5-partite.  Petals  as 
many  as  the  segments  of  the  calyx,  unguiculate,  somewhat  cochleate.  Stamens 
twice  as  many  as  the  petals.  Nectariferous  pores  at  the  base  of  the  ovary,  as  many 
as  the  stamina.  Ovary  on  a  short,  thick  stalk.  Style  1.  Capsule  somewhat  glo- 
bose, divided  into  as  many  cells  as  there  are  petals.  Seeds  affixed  by  the  internal 
angle  ;  albumen  fleshy  ;  embryo  curved  ;  radicle  long  ;  cotyledons  linear. — Peren- 
nial or  suffruticose,  fetid  herbs,  of  a  sea-green  colour.  Leaves  alternate.  Flowers 
corymbose,  yellow,  central,  often  5-cleft.  (De  Cand.) 

Sp.  Char.— Leaves  supradecom pound ;  lobes  oblong,  the  terminal  one  obovatev 
Petals  entire  or  somewhat  toothed.  (De  Cand.) 

A  small,  branching,  hairless  underskntb,  with  the  lower  part  only  of  the  stem 
woody.  Leaves  dotted,  glaucous  or  bluish-green.  Flowers  in  umbellate  racemes. 
Petals  4  or  5,  unguiculate,  concave,  yellow.  The  first  flower  has  usually  ten  sta- 
mina, the  others  eight.  It  is  remarkable  that  the  anthers  move  in  turns  to  the 
pistillum,  and,  after  having  shed  their  pollen,  retire.  Fruit  roundish,  warted,  4- 
lobed,  each  lobe  opening  into  two  valves. 

Hab. — South  of  Europe.     Commonly  cultivated  in  gardens. 

Description. — The  herb  (Jierba  rutae  ;  herb'a  rutse  hortensis)  is  readily  recog- 
nized by  its  strong  disagreeable  odour,  which  it  owes  to  volatile  oil.  Its  taste  is 
bitter  and  nauseous.  100  lbs.  yield  by  drying  about  22  lbs.  The  dried  herb  is 
grayish-green,  and  has  a  less  powerful  odour.  The  unripe  fruit  (fructus  immaturus 
rutee)  is  also  officinal  in  the  Edinburgh  Pharmacopoeia. 

Collection. — Rue  was  analyzed,  in  1811,  by  jVIahl,2  who  found  in  it  the  follow- 
ing constituents:  Volatile  oil,  bitter  extractive,  chlorophy  lie,  peculiar  vegeto  animal 
matter  precipitable  by  tincture  of  nutgalls,  malic  acid,  gum,  albumen,  starch,  and 
woody  jibre. 

1.  Volatile  Oil — (See  p.  877.) 

2.  Bitter  Exthactive. — Very  bitter,  insoluble  in  alcohol  and  etlier. 

Physiological  Effects.  a.  On  Animals  generally. — Orfila3  found  that 
eighteen  grains  of  oil  of  rue,  injected  into  the  veins  of  a  dog,  acted  as  a  narcotic, 
and  caused  staggering  and  feebleness  of  the  posterior  extremities ;  but  in  a  few 
hours  the  animal  had  recovered.  Six  ounces  of  the  juice  of  rue,  introduced  into 
the  stomach  of  a  dog,  killed  it  within  twenty-four  hours.  The  mucous  membrane 
of  the  stomach  was  found  inflamed. 

£.  On  Man. — The  topical  action  of  rue  is  that  of  an  acrid.  When  much 
handled,  it  is  apt  to  cause  redness,  swelling,  and  vesication  of  the  skin.  The  fol- 
lowing is  an  illustrative  case  of  Buchner  :4  After  some  very  hot  days  in  June, 
1823,  Roth,  an  apothecary  at  Aschaffenburg,  cut  down  a  considerable  quantity  of 
r,ue  while  in  full  bloom,  and  separated  the  leaves  from  the  stalks.  The  next  morn- 
ing both  his  hands  were  very  red.  and  hot,  and,  on  the  third  day,  appeared  as  if 
they  had  been  exposed  to  hot  aqueous  vapour.  They  were  besmeared  with  oil. 
Towards  evening,  vesication  commenced,  and  was  most  copious  at  the  points  of  the 
fingers.  On  the  fourth  day,  the  parts  were  still  much  swollen;  and,  between  the 
blisters,  the  skin  had  assumed  a  dark  red  or  purplish  hue.  On  the  fifth  and  sixth 
days,  the  swelling  extended  up  the  back  part  of  the  arms  as  far  as  the  elbow. 
Poultices  (of  chamomile  and  elder  flowers)  were  applied,  and  the  blisters  cut. 
Within  four  weeks  the  skin  had  gradually  peeled  off.  His  children,  who  had 
played  with  the  rue,  suffered  from  swelling  of  the  face  and  hands. 


'  Hist.  Nat.  lib.  xx.  cap.  51,  ed.  Vaip.  2  pfafl-,  Mat.  Med.  iv.  339 

2  Toxicol.  Gin.  *   Toziicologie,  265. 
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The  constitutional  effects  of  rue  are  those  of  a  stimulant  and  narcotic.  It  has 
long  been  celebrated  as  an  antispasmodic  in  epilepsy,  hysteria,  and  flatulent  colic. 
It  is  a  very  popular  emmenagogue,  especially  in  hysterical  cases ;  and  is  sometimes 
resorted  to  for  the  purpose  of  procuring  abortion.  Its  narcotic  and  reputed  uterine 
influence  seems  to  be  proved  by  three  cases  of  poisoning  with  it,  taken  for  the  pur- 
pose of  causing  miscarriage,  published  by  Helie.1  In  these  cases,  the  rue  produced 
the  effects  of  an  acro-narcotic  poison — viz.,  epigastric  pain,  violent  and  continued 
vomiting,  inflammation  and  swelling  of  the  tongue,  salivation,  colic,  fever,  thirst, 
disorder  of  the  muscular  system  (manifested  by  tottering  gait,  and  irregular  and 
convulsive  movements  of  the  body  and  limbs),  giddiness,  confused  vision,  contracted 
pupil,  delirium,  or  rather  reverie,  somnolency,  and,  after  some  days,  miscarriage. 
During  the  stupor,  the  pulse  was  feeble,  very  small,  and  slow  (in  one  case  beating 
only  thirty  times  in  the  minute) ;  there  were  great  debility,  faintness,  and  coldness 
of  the  skin.  The  general  appearance  was  that  of  an  intoxicated  person.  The  ill 
effects  lasted  several  days.  In  one  case,  a  decoction  of  fresh  sliced  roots,  as  big  as 
the  finger,  had  been  taken  ;  in  the  second,  a  decoction  of  the  leaves ;  in  the  third,  a 
large  dose  of  the  expressed  juice  of  the  fresh  leaves. 

Uses. — Rue  is  comparatively  but  little  employed  by  the  medical  practitioner. 
It  formerly  enjoyed  great  celebrity  as  an  antispasmodic  and  emmenagogue  ;  a  cele- 
brity which  it  still  retains  among  the  public.  The  observations  above  made  on  the 
effects  of  rue  prove  that  it  is  a  much  more  active  agent  than  is  commonly  supposed, 
and  its  remedial  powers  deserve  to  be  more  carefully  examined  than  they  have 
hitherto  been.  In  the  flatulent  colic,  especially  of  children,  it  is  an  exceedingly 
valuable  remedy,  and  may  be  administered  either  by  the  stomach,  or,  in  infants, 
by  the  rectum,  in  the  form  of  clyster.  It  may  also  be  employed  with  benefit  in 
some  cases  of  infantile  convulsions.  It  has  been  employed  in  hysteria,  amenorrhoea, 
and  epilepsy.  In  the  first  two  of  these  maladies,  it  will  probably  at  times  prove 
serviceable,  and  in  them  it  deserves  farther  trials.  It  has  likewise  been  used  as  an 
anthelmintic.  In  former  times  it  was  eaten  as  a  condiment,  and  was  regarded  as  a 
universal  antidote  to  poisons.  It  has  been  employed  topically  as  an  antiseptic  in 
gangrene  and  foul  ulcers,  and  likewise  as  a  local  stimulant,  rubefacient,  and  dis- 
cutient,  in  cold  swellings,  contusions,  &c. 

Administration. — Dose  of  the  powder,  from  9j  to  5ss ;  but  this  is  not  an  eligi- 
ble mode  of  preparation,  as  rue  loses  part  of  its  activity  (by  the  volatilization  of 
its  essential  oil)  by  drying.  An  infusion  (prepared  by  digesting  an  ounce  of  the 
fresh  herb  in  Oj  of  boiling  water),  called  rue  tea,  is  a  popular  remedy.  It  is  given 
in  doses  of  f,$j  to  f^ij.  Rue  water  (aqua  rutee)  may  be  prepared  with  the  oil,  as 
mint, -water ;  its  dose  is  f^j  to  f^ij. 

1.  CONFECTIO  RUT E,  L. ;  Confection  of  Rue.— (Fresh  Rue,  Caraway,  Bay  Berries, 
of  each  3iss;  Sagapenum,  powdered,  ^ss ;  Black  Pepper  3'j  5  Prepared  Honey 
^xvj ;  Distilled  Water  as  much  as  may  be  sufficient.  Rub  the  dry  ingredients  into 
a  very  fine  powder ;  then  add  the  powder  by  degrees  to  the  sagapenum,  melted  in 
the  honey  and  water  by  a  slow  fire.) — Carminative  and  antispasmodic.  Employed 
in  flatulent  colic  and  infantile  convulsions.  Objectiooable  in  inflammation  of  the 
intestinal  mucous  membrane.  Dose,  9j  to  5J-  Sometimes  employed  in  the  mala- 
dies of  children  in  the  form  of  enema,  composed*  of  gruel  and  a  scruple  of  the  con- 
fection. 

2.  OLEUM  RUTjE,  E.  ;  Oil  of  Rue. — (Obtained  by  submitting  the  herb,  with  water, 
to  distillation.) — From'  12  lbs.  of  the  leaves,  gathered  before  the  plant  had  flowered, 
Lewis2  obtained  only  about  3iij  of  oil;  but  the  same  quantity  of  herb,  with  the 
seeds  almost  ripe,  yielded  above  3j.  It  is  pale  yellow,  has  a  bitterish  acrid  taste, 
and  a  sp.  gr.  of  0.911.  It  is  somewhat  more  soluble  in  water  than  the  other  vola- 
tile  oils.     It  is  stimulant,  antispasmodic,  and  emmenagogue.     Used  in    spasmodic 

1  I.ond.  Med.  Gaz.  xxiv.  171.  -  Mat.  Med. 
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and  convulsive  diseases,  and  in  amenorrhoea. — Dose,  gtt.  ij  to  vj  rubbed  down  with 
sugar  and  water. 
S.  SYRl'PUS  RULE;  Syrup  of  Rue.— Though  syrup  of  rue  is  not  contained  in  any 

of  the  British  pharmacopoeias,  it  is  a  useful  preparation,  and  is  always  kept  in  the 
shops.  It  is  usually  prepared  extemporaneously  by  adding  eight  or  ten  drops  of 
the  oil  to  a  pint  of  simple  syrup.  It  is  used  by  nurses  to  relieve  the  flatulent  colic 
of  children. — Dose,  one  or  two  teaspoonfuls. 

295.  BAROSMA,   Wdidenow.-V  ARIOVS  SPECIES,  L.  E. 

Barosma  serratifolia  ;  B.  crenulata,  Willd.— Barosma  crenata,  De  Cand.  Willd.  EcU.  D. 

Sex.  Syst.  Pentandria,  Monogynia. 

(Folium,  L.— Leaves,  E.— Folia,  D.)     [Buchu,  U.  S.] 

History. — The  natives  of  the  Cape  of  Good  Hope  employ  several  species  of 
Barosma,  on  account  of  their  odoriferous  and  medicinal  properties.  The  Hottentots 
employ  a  powder,  composed  of  the  leaves  of  .various  odoriferous  plants  (principally 
Barosmas),  under  the  name  of  Bookoo  or  Buhu,  for  anointing  their  bodies.1  Ba- 
rosma crenata  was  introduced  into  the  botanical  gardens  of  this  country  in  1774, 
but  it  was  not  employed  in  medicine  till  1823. 

Botany.  Gen.  Char. —  Calyx  5-cleft  or  parted;  dotted.  Dish  lining  the  bot- 
tom of  the  calyx  generally  with  a  short,  scarcely  prominent  rim.  Petals  5,  with 
short  claws.  Filaments  10 ;  the  five  opposite  the  petals  sterile,  petaloid,  sessile, 
ciliated,  obscurely  glandular  at  the  apex;  the  other  five  longer,  smooth  or  hispid, 
subulate,  with  the  anthers  usually  furnished  with  a  minute  gland  at  the  apex. 
Style  as  long  as  the  petals.  Stigma  minute,  5-lobed ;  ovaries  auriculate  at  the 
apex,  usually  glandular  and  tuberculated.  Fruit  composed  of  5  cocci  covered  with 
glaDdular  dots  at  the  back  (Lindley). — Shrubs.  Leaves  opposite,  flat,  smooth, 
dotted.      Flowers  stalked,  axillary. 

Species. — The  leaves  of  several  species  of  Barosma  constitute  Buchu  or  Buchu. 

1.  Barosma  crenulata,  Willd. ;  Dimma  crenulata,  Linn. ;  D.  odorata  (De 
Cand.);  D.  latifolia,  Loddiges ;  D.  serratifolia,  Burchell. — Leaves  ovate-oblong, 
crenate,  smooth,  glandular.  Pedicels  solitary,  with  two  bracts  immediately  under 
the  flower.  (De  Cand.) — Upright  shrub,  between  2  and  3  feet  in  height;  branches 
brownish-purple.  Leaves  about  an  inch  long,  oval-lanceolate,  on  very  short  petioles, 
very  obtuse,  delicately  and  minutely  crenated,  quite  glabrous,  rigid,  darkish-green, 
and  quite  smooth  above,  with  a  few  very  obscure,  oblique  nerves ;  beneath  paler, 
dotted  with  glands  which  are  scarcely  pellucid,  while  at  every  crenature  is  a  con- 
spicuous pellucid  gland ;  there  is  also  a  narrow  pellucid  margin  round  the  whole 
leaf.  Peduncles  about  as  long  as  the  leaf.  Calyx  of  5  ovate-acuminate  leaflets, 
green,  tinged  with  purple.  Corolla  of  5  ovate  petals,  purple  in  bud,  bluish- 
coloured  when  fully  expanded  (Condensed  from  Hooker2). — Cape  of  Good  Hope. 

2.  Barosma  crenata,  Ecklon  and  Zeyher;3  Diosma  crenata,  De  Candolle, 
Loddiges,  L.  D. — Leaves  ovate  [or  obovate]  acute,  dotted,  glandulose-serrate  at  the 
margin.  Pedicels  solitary,  somewhat  leafy.  [De  Cand.) — Flowers  pink,  terminal, 
on  short  leafy  branches. — Cape  of  Good  Hope. 

3.  Barosma  serratifolia,  Willd.,  De  Candolle,   Loddiges. — Leaves  linear- 
lanceolate,  serrulate,    smooth,   glandular.     Pedicels  solitary,  bearing  two   leaflets 
above  the   middle.   {De    Cand.)     Leaves  acuminate,  3-nerved.     Flowers  lateral 
white. — Cape  of  Good  Hope. 

Description.— The  leaves  of  several  species  of  Barosma  are  known  in  the  shops 
as  Buchu  (Buchu,  E.;  Folia  Barosmse,  seu  Diosmae).  They  are  intermixed  with 
stalks  and  fruit.  They  are  smooth,  somewhat  shining,  sharply  or  bluntly  serrated 
or  crenated,  and  beset  both  on  the  edges,  especially  between  the  teeth,  and  on  the 


1  Burcliell    Travels  in  Southern  Africa,  i.  479  ;  and  ii.  59. 
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under  surface,  with  glands  filled  with  essential  oil.  Their  consistence  is  coriaceous; 
their  colour  pale  or  yellowish-green ;  their  odour  strong  and  rue-like  (though  some 
compare  it  to  rosemary,  others  to  cumin,  or  cat's  urine),  and  their  taste  is  warm 
and  mint-like.  They  present  considerable  variety  in  shape.  The  most  common 
are  the  following  : — 

a.  Ovale  or  obovale  Buchu,   Leaves  of  Barosma  crenata,  Eckl.  and  Zeyher. — Leaves  ovate,  oval, 
oblong,  or  obovate. 

b.  Ovate-oblong  Buchu.    Leaves  of  Barosma  crenulata,  Willd. — Leaves  ovate-oblong,  or  obovate- 
oblong,  or  oval  lanceolate,  obtuse. 

c.  Linear  lanceolate  Buchu.     Leaves  of  Barosma  serratifolia,  Willd. — Leaves  linear-lanceolate, 
acuminate. 

Composition. — Two  analyses  of  buchu  have  been   made  :  one,  in  1827,  by 
Brandes  j1  the  other,  in  the  same  year,  by  Cadet  de  Gassicourt.3 

Brandes's  Analysis.  Cadet's  Analysis. 


Pale  yellow  volatile  oil 0.88 

Resin 2.34 

Bitter  extractive  (Diosmin)     3.78 

Chlorophylle 4.77 

Gum 12.71 

Lignin 45  00 

Brown  substance  extracted  by  potash    ....  1.56 

Nitrogenous  matter  extracted  by  potash  .  .    .  2.42 

Albumen 0  58 

Malic  acid,  and  matter  precipitable  by  tannin  1.56 

Bassorin,  with  oxalate  and  phosphate  of  lime  4.53 

Various  salts  of  potash  and  lime 3.07 

Water 12.94 

Acetic  acid  and  loss 3  86 


Volatile  oil 0.665 

Gum 21.170 

Extractive     5.170 

Chlorophylle     1.100 

Resin     2.151 

[Lignin,  &c 69.744J 

Leaves  of  Diosma  crenata 100.000 


Leaves  of  Diosma  crenata  ....  100.00 

1.  Volatile  Oil  of  Buchu  (Oleum  Barosmce  scu  Diosma). — Yellowish-brown,  lighter  than 
water;  odour  that  of  the  leaves. 

2.  Bitter  Extractive  ;  Diosmin. — Brownish-yellow,  bitter,  and  somewhat  pungent.  So- 
luble in  water;  but  neither  in  alcohol  or  ether. 

Physiological  Effects. — Buchu  is  an  aromatic  stimulant  and  tonic.  Taken 
in  moderate  doses  it  promotes  the  appetite,  relieves  nausea  and  flatulence,  and  acts 
as  a  diuretic  and  diaphoretic.  Its  constitutional  effects  appear  referable — first,  to 
its  action  on  the  stomach ;  and,  secondly,  to  the  absorption  of  the  volatile  oil,  which 
is  subsequently  thrown  out  of  the  system  by  the  secreting  organs,  on  which  it 
appears  to  act  topically  in  its  passage  through  them.  Buchu  seems  to  have  a  specific 
influence  over  the  urinary  organs. 

Uses. — The  natives  of  the  Cape  of  Good  Hope  prepare  a  spirit  of  buchu  (which 
they  term  buchu  brandy),  by  distilling  the  leaves  with  the  dregs  of  wine,  which 
they  employ  in  chronic  diseases  of  the  stomach  and  bladder. 

In  this  country,  buchu  has  been  principally  employed  in  chronic  maladies  of  the 
urino  genital  organs.  Dr.  lleece3  first  drew  the  attention  of  practitioners  and  the 
public  in  this  country  to  it  in  these  cases ;  and  in  1823,  Dr.  M'Dowell4  gave  a  most 
favourable  account  of  its  good  effects.  It  has  since  been  employed  by  a  consider- 
able number  of  practitioners,  and  its  remedial  powers  fairly  tried.  It  seems  to  be 
principally  adapted  to  chronic  cases  attended  with  copious  secretion.  In  chronic 
inflammation  of  the  mucous  membrane  of  the  bladder,  attended  with  a  copious  dis- 
charge of  mucus,  it  frequently  checks  the  secretion,  and  diminishes  the  irritable 
condition  of  the  bladder,  thereby  enabling  the  patient  to  retain  his  urine  for  a  longer 
period;  but  I  have  several  times  seen  it  fail  to  give  the  least  relief,  and  in  some 
cases  it  appeared  rather  to  add  to  the  patient's  sufferings.  In  irritable  conditions 
of  the  urethra,  as  spasmodic  stricture,  and  in  gleet,  it  has  occasionally  proved  ser- 
viceable. In  lithiasis,  attended  with  increased  secretion  of  uric  acid,  it  has  been 
given  with  considerable  benefit  by  Dr.  Carter5  and  others,  and  has  appeared  to 

i  Gmelin,  Handb.  d.  Chem.  ii.  1258.  a  Journ.  de  Chim.  Mid.  iii.  44. 

J  Gazette  of  Health,  for  1881,  1889,  1883,  and  1824. 

4  Trans,  of  the  King  and  Queen's  College  of  Physicians,  iv.  131,  Dnbl:n,  1824. 
•  Load.  Med.  Hep.  April,  1826,  p.  316. 
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check  the  formation  of  this  acid.  For  the  most  part,  it  should  be  given  in  these 
cases  in  combination  with  alkalies  (as  liquor  potassas).  In  prostatic  affections,  in 
rheumatism,  and  even  in  skin  diseases,  it  has  also  been  employed,  and,  it  is  said, 
with  good  effect.     In  dyspepsia,  Dr.  Hulton  has  found  it  serviceable.1 

Administration.— The  dose  of  buchu,  in  powder,  is  9j  or  3ss.  It  is  usually 
taken  in  wine.     But  the  infusion  and  tincture  are  more  eligible  preparations. 

1.  INFUSUM  BUCHU,  L.  D.  [U.  S.]j  Infusum  BuckuE. 'Infusion  qf  Buchu.— 
(Buchu  ij  rjss,  1).];  Boiling  [distilled,  £.]  Water  Oj  [Oss,  />.].  Macerate  for 
four  [two,  K;  one  hour,  Z>.]  hours  in  a  lightly-covered  vessej,  and  Strain  [through 
calico,  E.~].~) — Tonic,  sudorific,  and  diuretic. — Dose,  fgj  to  fgij. 

2.  TINCTURA  BUCHU,  D.;  Tinctura  Buchu,  E.;  Tincture  of  Buchu.— (Buchu  |v; 
Proof  Spirit  Oij.  Digest  for  seven  days,  pour  off  the  clear  liquor,  and  filter.  This 
tincture  may  be  conveniently  and  quickly  made  also  by  the  process  of  percolation, 
.E.—The  proportions  used  by  the  Dublin  College  are  essentially  the  same,  and  the 
tincture  is  directed  to  be  prepared  by  maceration.) — Dose,  f5J  to  f 5iv. 

296.  GALIPEA   OFFICINALIS,  Hancock,  K;  and  GALIPEA 

CUSPARIA,  De  CandoUe,  L. 

Sex.  Syst.  Diandria,  Monogyn'a. 

(Cortex,  L.— Bark,  E) 

[Angustura,  U.  S.] 

History. — Mutis  is  said  to  have  employed  Angostura  bark  in  1759;  but  it  did 
not  come  to  England  until  1788,  and  was  first  publicly  noticed  in  the  London  Medi- 
cal Journal  for  1789.  Mr.  A.  E.  Brande9  says  that,  in  1791,  40,000  lbs.  or  up- 
wards had  been  imported.  It  was  called  Cortex  Anymturse,  from  Angostura,  a 
place  in  South  America,  whence  the  Spaniards  first  brought  it. 

Botany.  Gen.  Char. —  Calyx  short,  5-toothed.  Petals  5,  united  into  a  salver- 
shaped  corolla,  or  closely  approximating ;  tube  short,  pentagonal ;  lobes  spreading, 
acute.  Stamens  4  to  7,  hypogynous,  somewhat  adherent  to  the  petals,  unequal, 
sometimes  all  fertile,  commonly  two  antheriferous,  two  to  five  shorter,  sterile.  Nec- 
tary cupuliform.  Styles  5,  afterwards  combined  into  1,  and  forming  a  4-  or  5- 
grooved  stiyma.  Carpella  5,  or  by  abortion  fewer,  containing  two  ovules,  obtuse, 
cocculiform,  sessile,  with  a  separable  endocarp.  Seeds  solitary  by  abortion ;  cotyle- 
dons large,  corrugated,  biauriculate. — Smooth  shrubs.  Leaves  alternate,  simple,  or 
plurifoliate ;  leaflets  oblong,  acuminate.  Peduncles  axillary,  many  flowered.  (De 
Cand.) 

Species.— Humboldt  and  Bonpland3'  state  that  Galipea  Cusparia,  De  Cand. 
yields  Angostura  bark ;  whereas  Dr.  Hancock4  asserts  that  it  is  a  species  which  he 
calls  Galipea  officinalis.  But  it  appears  to  me  not  improbable  that  both  species 
may  yield  a  febrifuge  bark. 

1.  Galipea  Cusparia,  De  Cand.  L. ;  Bonplandia  trifoliata,  Willd.  D. ;  Cuspa- 
ria febrifuga,  Humb.  and  Bonpl. — Leaves  trifoliate.  Racemes  stalked,  almost  ter- 
minal. Calyx  5-toothed.  Sterile  stamens  3.  (De  Cand.) — A  majestic  forest  tree, 
60  or  80  feet  high.  Leaves  2  feet  long,  gratefully  fragrant;  petioles  1  foot  long, 
or  nearly  so ;  leaflets  sessile,  unequal,  ovate-lanceolate,  acute.  Floioers  white,  with 
fascicles  of  hairs  seated  on  glandular  bodies  on  the  outside.  Stamens  monadel- 
phous  (Kunth) ;  fertile  ones,  2  ;  sterile  ones,  3,  according  to  Roemer — 4  aecording 
to  Kunth  ;  anthers  with  two  short  appendages.  Stiymas  5.  Seed  solitary. — Forests 
of  tropical  America.     Yields  Angostura  bark  (Humboldt  and  Bonpland). 

2.  Galipea  officinalis,  Hancock,  E. — Leaves  trifoliate.  Racemes  stalked, 
axillary,  terminal.  Stamens  2.  Nectaries  (sterile  stamens?)  5  (Hancock). — A 
tree,  usually  12  or  15  feet   high,  never  exceeding' 20  feet.     Leaves,  when  fresh, 

l  M'Dowell,  op.  cit.  3  Exp.  and  Observ.  on  the  Angustura  Bark,  Lond.  1793. 

'  Fi.  JEquinoct.  li.  59,  t.  57.  4  Trans.  Med.  Bot.  Soc.  1&29,  p.  10. 
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having  the  odour  of  tobacco ;  leaflets  oblong,  pointed  at  both  extremities,  from  6 
to  10  inches  long,  on  very  short  stalks;  petioles  as  long  as  the  leaflets.  Flowers 
white,  hairy.  Stamens  distinct ;  fertile  ones,  2  :  sterile  ones,  5  ;  anthers  without 
appendages.  Stigma  simple,  capitate.  Seeds  2  in  each  capsule ;  1  usually  abor- 
tive. Neighbourhood  of  the  Orinoko  (Carony,  Alta  Gracia,  &c.)  Yields  Angos- 
tura or  Carony  bark  (Hancock). 

Description. — Angostura  or  Cusparia  bark  {cortex  angosturse  seu  cusparise)  is 
imported  directly  or  indirectly  from  South  America.  "  The  most  of  what  T  have 
seen,"  says  Mr.  A.  E.  Brande,  "has  been  put  into  casks  in  the  West  Indies;  but 
where  the  original  package  remains  it  is  very  curious,  and  formed  carefully  of  the 
large  leaves  of  a  species  of  palm,  surrounded  by  a  kind  of  network  made  of 
flexible  sticks."  It  occurs  in  flat  pieces  and  quills,  of  various  sizes,  the  longest 
pieces  being  from  six  to  ten  inches  in  length,  covered  with  a  yellowish-gray  or 
grayish-white  spongy  epidermis,  easily  scraped  off  by  the  nail.  The  internal  sur- 
face is  brownish,  not  quite  smooth,  somewhat  fibrous  or  splintery,  easily  separable 
into  laminae ;  the  fracture  is  short  and  resinous  ;  the  odour  strong  but  peculiar,  and 
somewhat  animal;  the  taste  bitter,  aromatic,  and  slightly  acrid. 

Substitution. — I  have  already  noticed  the  serious  accidents  which  have  resulted 
in  consequence  of  the  bark  of  the  nux-vomica  tree  being  substituted,  either  from 
ignorance  or  commercial  cupidity,  for  angostura  bark.  Hence  arose  the  distinction 
into  true  or  West  India  angostura,  and  false,  spurious,  or  East  India  angostura. 
Though  the  characters  of  the  latter  have  been  fully  described,  it  may  be  as  well  to 
place  them  in  contrast  with  those  of  the  genuine  angostura.  In  drawing  up  the 
following  table  of  characteristics,  I  have  been  greatly  assisted  by  the  tables  of  Gui- 
bourt1  and  F6e.? 


Form 


Odour 
Taste  . 


Hardness  and  Density 


Fracture 

Epidermoid  crust 


Inner  surface 

&  tsc-e  >  Tin  c  t .  of  Litmus 

£~3"^C  Sesquichl.  Iron 

c-o  a  "  I  Ferrocyanide  of 

o  "  a  S.  Potassium 

"Z  a.'*  >*  Nitric  Acid    .  . 
a  u  bo0' 

*—  *-  a  a  i 


Angostura  Bark. 


Quills  or  flat  pieces,  straight  or 
slightly  bent. 

Disagreeable. 

Bitter,  afterwards  somewhat  acrid, 
persistent. 

Bark  fragile  when  dry,  easily  cut, 
light,  tissue  not  very  dense. 

Bull  and  blackish. 

Whitish  or  yellowish,  insipid,  un- 
changed, or  rendered  slightly 
orange-red  by  nitric  acid. 


Separable  into  lamina; ;  deepened  by 
nitric'  acid. 

Blue  colour  destroyed. 
Flocculent    dark     grayish-brown 

precipitate. 
No    change;      hydrochloric    acid 

caused  a  yellow  precipitate. 
A  small  quantity  makes  the  liquor 

cloudy;  a  large  quantity  renders 

it  transparent  deep  red. 


Nux  Vomica  {False  Angostura)  Bark. 


Quills  or  flat  pieces,  short,  often  very 
much  twisted,  like  dried  horn,  arched 
backwards. 

None,  or  very  slight. 

Intensely  bitter,  very  persistent. 

Broken  or  cut  with  difficulty,  heavy, 
tissue  compact. 

Resinous. 

Variable;  sometimes  a  spongy  rust- 
coloured  layer ;  at  other  times  whit 
ish,  prominent  spots,  more  or  less 
scattered  or  approximated.  Nitric 
acid  makes  it  intensely  dark  green  or 
blackish. 

Not  separable  into  laminae;  rendered 
blood-red  by  nitric  acid. 

Slightly  reddened. 

Clear  yellowish-green  liquor. 

Slight  turbidness  not  augmented  by  hy- 
drochloric acid  ;  liquor  greenish. 

A  small  quantity  makes  the  liquor  clear 
and  paler;  a  large  quantity  trans- 
parent red. 


Composition. — Angostura  bark  has  been  the  subject  of  repeated  chemical  in- 
vestigation. Notices  of  the  earlier  attempts  to  analyze  it  are  given  by  Meyer3  and 
Pfafl'.1     The  analyses  which  deserve  quoting  are  those  of  Pfaff5  and  Fischer.6 


i  Hist,  des  Drog.  3me  edit.  ii.  fi. 

1  Diss.  Diaug.  de  Cort.  Angust.  Gotting.  1790. 

»  Ibid. 


=  Covrs  rt'Hist.  Nat.  fharm.  i.588. 

4  Sysl.  der  Mat.  Med.  ii   5». 

«  Gmelin,  Hand.  d.  Chem.  ii.  1258. 
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Pfaff"1  s  Analysis. 


Fischer's  Analysis. 

Volatile  oil 0  3 

Peculiar  bitter  principle 3-7 

Hitter  hard  rrsin *•? 

Balsamic  Boft  resin 1-9 

Elastic  resin 0.2 

Gum *•' 

Lignin ™-i 

Angostura  bark 10'.2.6 


Volatile  oil. 

Bitter  extractive. 

Bitter  resin. 

Acrid  oily  resin. 

Tartaric  acid  (free). 

Salts  (sulphate  and  tartrate  of  potash,  chloride  of 

potassium,  and  sulphate  of  lime). 
Lignin. 

Angostura  bark. 

1.  Volatile  Oil;  Odorous  Principle  of  Angostura. — Obtained  by  submitting  the  bark  to  dis- 
tillation with  water.  It  is  yellowish-white,  lighter  than  water,  has  the  peculiar  odour  of  the 
bark,  and  an  acrid  taste.  To  this,  as  well  as  to  the  resin,  the  bark  owes  its  acrid,  aromatic 
taste.1 

2.  Angostcris;  Cusparin,  Saladin;  Bitter  Extractive,  Pfaff;  Peculiar  Bitter  Principle. — A 
neutral  principle  obtained  by  Saladin2  in  the  form  of  tetrahedral  crystals,  by  submitting  the  al- 
coholic tincture  of  the  bark  (prepared  without  heat)  to  spontaneous  evaporation.  When  heated 
it  fuses,  loses  23.09  per  cent,  of  its  weight,  and  subsequently  inflames,  without  giving  any  evi- 
dence of  its  being  volatile  or  nitrogenous.  It  is  insoluble  in  the  volatile  oils  and  in  ether;  but 
dissolves  slightly  in  water,  more  so  in  alcohol.  Alkaline  solutions  also  dissolve  it.  Nitric  acid 
renders  it  greenish-yellow;  sulphuric  acid  reddish-brown.  Tincture  of  nutgalls  precipitates  it 
from  its  aqueous  and  alcoholic  solutions. 

3.  Resin. — The  Irani  resin  is  brown,  bitter,  soluble  in  potash,  alcohol,  and  acetic  ether;  but 
insoluble  in  sulphuric  ether  and  oil  of  turpentine.  The  soft  resin  is  acrid,  greenish-yellow,  so- 
luble in  alcohol,  ether,  oil  of  turpentine,  and  almond  oil  ;  but  insoluble  in  a  solution  of  potash. 
It  is  coloured  red  by  nitric  acid.3 

Physiological  Effects. — A  powerful  aromatic  or  stimulant  tonic  (see  the  ef- 
fects of  the  aromatic  bittern).  Its  aromatic  or  stimulant  properties  depend  on  the 
volatile  oil  and  resin  ;  its  tonic  operation,  on  the  bitter  principle.  In  its  tonic  and 
febrifuge  powers  it  approximates  to  cinchona  bark,  but  is  devoid  of  astringency.  It 
is  less  likely  to  irritate  the  stomach  or  to  cause  constipation  than  cinchona ;  but 
usually  keeps  the  bowels  gently  open.  In  full  doses,  it  is  capable  of  nauseating 
and  purging.  Dr.  Hancock  says  the  warm  infusion  causes  sweating  and  diuresis. 
In  its  combination  of  tonic  and  aromatic  properties,  it  is  most  allied  to  cascarilla. 
In  its  stomachic  qualities  it  approaches  calumba. 

Uses. — Angostura  bark  is  but  little  employed  by  practitioners  of  this  country. 
We  may  fairly  ascribe  this  in  part  to  the  serious  consequences  which  have  resulted 
from  the  use  of  the  false  angostura,  and  in  part  to  the  belief  that  we  have  other 
remedies  of  equal,  if  not  of  superior,  efficacy  to  it.  In  some  of  the  continental 
States,  its  employment  has  been  prohibited.  It  may  be  administered  as  a  febrifuge 
in  intermittent*  and  remittents,  especially  in  the  worst  forms  of  the  bilious  remittents 
of  tropical  climates.  Drs.  Williams,4  Wilkinson,5  Winterbottom,8  and,  more  re- 
cently, Dr.  Hancock,  have  spoken  in  the  highest  terms  of  its  efficacy.  In  some  of 
these  cases,  it  is  said  to  have  proved  greatly  superior  to  cinchona.  It  sits  more 
readily  on  the  stomach,  and  does  not  cause  constipation  like  the  latter,  but  keeps 
the  bowels  gently  open.  In  adynamic  continued  fever,  especially  when  complicated 
with  great  disorder  of  the  digestive  organs  (manifested  by  vomiting  or  puro-in"),  it 
has  been  used  with  good  effect.?  As  an  aromatic  tonic  and  stomachic,  in  general 
relaxation  and  muscular  debility,  and  in  atonic  conditions  of  the  stomach  and  in- 
testinal tube  (as  some  forms  of  dyspepsia,  anorexia,  &c),  it  has  been  employed  with 
great  success.  It  has  also  been  administered  to  check  profuse  mucous  discharges, 
as  in  the  latter  stages  and  chronic  forms  of  dysentery  and  diarrhoea,  and  in  chronic 
bronchial  affections  attended  with  excessive  secretion  of  mucus.  In  fine,  ano-ostura 
is  applicable  to  any  of  the  purposes  for  which  other  vegetable  tonics  (especially 
cascarilla,  calumba,  and  cinchona)  are  commonly  employed. 

Administration.— It  may  be  given  in  powder,  in  doses  of  from  grs.  x  to  5ss. 
But  the  infusion  and  tincture  are  better  preparations. 


1   Pfaff,  op.  supra  at.  Bd.  ll.  01  and  09;   and  Bd.  vi.  101.  2  Journ.  de  Chim.  Mid  ix   38S 

Pfaff,  op.  surra  at.  vi.  191.  -  Lmvl.  Med.  and  Phys.  Journ.  1798,  part  ii  D'l58' 

s  Ibid.  1790,  part  iv.  p.  331.  .  Med.  Facts  and  Ob!v.  vii.  41.  '  P  P' 

Winterbottom;  also  Lettsorn,  Mem.  of  the  Med.  Soc.  of  Lond.  iv.  191. 
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1.  INFUSDI  CUSPARLE,  L.  E.;  Infusion  of  Cusparia  [Infusum  Angtuluree,   TJ. 

S.].  —  (Cusparia,  bruised,  5v  [gss,  U.  S.~\)  Boiling  [distilled,  L.]  Water  Oj. 
Macerate  for  two  hours  in  a  lightly  covered  vessel,  and  strain  [through  linen  or 
calico,  E  ]). — Tonic,  stomachic,  and  stimulant.  Used  in  low  fever,  bilious  diarrhoeas 
and  dysenteries,  muscular  debility,  dyspepsia,  &c. — Dose,  from  f^j  to  f^ij.  Tinc- 
ture of  cinnamon  is  an  agreeable  addition  to  it. 

2.  TIXCTIRA  CUSPARLH,  E.;  Tincture  of  Cusparia.— (Cusparia,  in  moderately 
fine  powder,  givss;  Proof  Spirit  Oij.  This  tincture  is  to  be  made  like  the  tincture 
of  cinchona,  and  most  expeditiously  by  the  process  of  percolation,  E.) — Tonic, 
stimulant,  and  stomachic.  Generally  employed  as  an  adjunct  to  bitter  infusions. 
—Dose,  f  5j  to  f3ij. 


OTHER  MEDICINAL  RUTACE-S3. 

The  root  of  Dictamnus  Fraxinella,  or  Bastard  Dittany,  was  formerly  employed  in  medi- 
cine, but  of  late  years  has  fallen  into  almost  total  disuse.  There  are  two  varieties  of  this  plant : 
a  purpurea  with  purple  flowers;  and  B.  alba  with  white  flowers.  It  is  a  native  of  the  South 
of  Europe.  The  root  contains  volatile  oil,  resin,  bitter  extractive,  and  probably  gum.  It  is  an  aro- 
matic tonic,  and  is  reputed  to  possess  antispasmodic,  diuretic,  and  emmenagogue  properties. 
It  was  formerly  employed  in  intermiitents,  epilepsy,  hysteria,  amenorrhcea,  chlorosis,  and 
worms.  The  dose  of  it  is  from  ^j  to;;j.  Attention  has  been  recently  drawn  to  it  by  Dr.  Aldis,1 
who  states  that  it  has  been  employed,  during  forty  years,  with  great  success,  in  the  cure  of  epi- 
lepsy, by  Baron  A.  Sloet  von  Oldruitenborgh  and  family.2  I  am  acquainted  with  one  patient 
(a  young  lady)  who  took  it  for  six  months  without  receiving  any  ultimate  benefit  from  it. 

Order  LXX.  ZYGOPHYLLACE^E,  Li  ndht/.— THE  BEAN 

CAPER  TRIBE. 

Zygophylle^,  R.  Brown. 

Characters  — Sepals  5,  distinct,  or  scarcely  coherent  at  the  base.  Petals  5,  alternate  with  the 
sepals,  inserted  on  the  receptacle.  Stamens  10,  distinct,  hypogynous,  5  opposite  to  the  sepals, 
and  5  to  the  petals.  Ovary  distinct,  5  celled  ;  styles  5,  united  into  one,  sometimes  rather  distinct 
at  the  apex.  Capsule  of  five  carpels,  which  are  more  or  less  adnatc  to  each  other,  and  to  the 
central  axis;  cells  dehiscent  at  the  superior  angle,  usually  many  seeded,  or  1-seeded,  neither 
cocculiferons  nor  arilliferous.  Seeds  albuminous,  or  commonly  exalbuminous;  embryo  straight; 
radicle  superior;  cotyledons  foliaceous. — Herbs,  shrubs,  or  trees.  Leaves  with  stipules  at  the  base, 
usually  compound.     (De  Cand.) 

Properties. — The  Guaiacums  are  resinous,  and  posse«3  stimulant  properties. 

297.  GUAIACUM  OFFICINALE,  Linn.  L.  E.  D.-OFFICINAL 

GUAIACUM. 

Sex.  Si/st.  Decandria,  Monogynia. 
(Lignum  ;  Resina  e  ligno  igne  comparata,  L. — Resin  obtained  by  heat  from  the  wood,!?. — Wood 

and  resin,  D.) 
[Guaiaci  Lignum,  Guaiaci  Resina,  U.  S.J 

History. — The  Spaniards  derived  their  knowledge  of  the  medicinal  uses  of 
Guaiacum  from  the  natives  of  St.  Domingo,  and  introduced  this  remedy  into  Eu- 
rope in  the  early  part  of  the  sixteenth  century  (about  1508).  The  first  importer 
of  it  was  Gonsalvo  Ferrand,  who,  being  infected  with  the  venereal  disease,  and  not 
obtaining  any  cure  for  it  in  Europe,  went  to  the  West  Indies,  to  ascertain  how  the 
natives  in  that  part  of  the  world  treated  themselves,  as  the  disease  was  as  common 
with  them  as  smallpox  with  Europeans.     Having  ascertained  that  Guaiacum  was 

1  Lond.  Med.  Gaz.  xix.  142.  -  See  Land.  Med.  end  Phys.  Journ.  xlvi.  605. 
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employed,  he  returned  to  Spain,  and  commenced  practitioner  himself.  "I  suppose," 
says  Freind,1  "he  might  make  a  monopoly  of  it;  for  it  appears  that  some  time 
after,  it  was  sold  for  seven  gold  crowns  a  pound." 

Botany.  Gen.  Char-—  Calyx  5-partite,  obtuse.  Petals  5.  Stamens  10;  fila- 
ments naked,  or  somewhat  appendiculate.  Style  and  stigma  1.  Capsuk  somewhat 
stalked,  5-celled,  5-angled,  or  by  abortion  2-  or  3-celled.  Seed*  solitary  in  the  cells, 
affixed  to  the  axis,  pendulous;  albumen  cartilaginous,  with  small  chinks;  cotyledons 
somewhat  thick.—  Trees  with  a  hardwood.  Leaves  abruptly  pinnate.  Peduncles 
axillary,  1-flowered.     (De  Cand.) 

Sp.  Char. — Leaves  bijugate;  leaflets  obovate  or  oval,  obtuse.   (De  Cand.) 

A  tree  rising  30  or  40  feet  high.  Stem  commonly  crooked  ;  bark  furrowed; 
wood  very  hard  and  heavy.  Leaves  evergreen.  Flowers  G  to  10  in  the  axillae  of 
the  upper  leaves.  Peduncles  an  inch  and  a  half  long,  unifloral.  S<pa!s  5,  oval. 
Petals  5,  oblong  or  somewhat  wedge-shaped,  pale-blue.  Stamens  somewhat  shorter 
than  the  petals.  Ovary  compressed,  2-celled;  style  short,  pointed.  Capsule  obo- 
vate, coriaceous,  yellow. 

Hab. — St.  Domingo  and  Jamaica. 

Description  and  Composition. — In  this  country,  the  wood  and  the  resin  only 
are  officinal;  but  on  the  continent,  the  bark  also  is  used.  They  are  imported  from 
St.  Domingo. 

1.  Guaiacum  "Wood  (Lignum  Guaiaci).  This  is  commonly  termed  liijnum  vitas. 
— It  is  imported  in  large  logs  or  billets,  and  is  extensively  used  for  making  pestles, 
rulers,  skittle-balls,  and  various  other  articles  of  turnery  ware.  On  examining  the 
transverse  sections  of  these  stems,  hardly  any  traces  of  medulla  or  pith  are  observ- 
able, while  the  annual  or  concentric  layers  or  zones  are  extremely  indistinct.  The 
wood  is  remarkable,  says  Dr.  Lindley,a  "for  the  direction  of  its  fibres,  each  layer  of 
which  crosses  the  preceding  diagonally;  a  circumstance  first  pointed  out  to  me  by 
Professor  Voigt."  This  fact,  however,  was  noticed  by  Brown3  above  fifty  years  ago. 
The  distinction  between  the  young  and  old  wood  is  remarkable.  The  young  wood 
(called  alburnum  or  sapwood)  is  of  a  pale-yellow  colour;  while  the  old  wood 
(called  duramen  or  heartwood),  which  forms  the  central  and  principal  part  of  the 
stem,  is  of  a  greenish-brown  colour,  in  consequence  of  the  deposition  of  resinous 
matter,  first  in  the  ducts  and  subsequently  in  all  parts  of  the  tissue.  By  boiling  a 
thin  shaving  of  the  wood  in  nitric  acid,  the  whole  of  the  deposited  matter  is  de- 
stroyed, and  the  tissue  restored  to  its  original  colourless  character. 

Shavings,  turnings,  or  raspings  of  guaiacum  (lignum  guaiaci  raspalum  seu  ra- 
sum  ;  rasnra  vel  scobs  guaiaci)  are  prepared  by  turners  for  the  use  of  druggists  and 
apothecaries.  They  are  distinguished  from  the  raspings  of  other  woods  by  nitric 
acid,  which  communicates  to  them  a  temporary  bluish-green  colour.  A  decoction 
of  the  shavings  is  yellowish,  and  does  not  change  colour  in  the  air,  and  very  little 
even  by  nitric  acid,  though  after  some  time  it  becomes  turbid.  Neither  a  solution 
of  emetic  tartar,  nor  the  tincture  of  nutgalls,  causes  any  precipitate.  The  ferru- 
ginous salts  deepen  its  colour. 

Trommsdorif4  analyzed  the  wood,  and  found  it  to  consist  of  resin  26.0,  bitter,  pi- 
quant extractive  0.8,  mucous  extractive  with  a  vegetable  salt  of  lime  2.8,  colouring 
matter  (?)  similar  to  that  of  the  bark  1.0,  and  woody  fibre  69.4. 

Guaiacum  bark  (Cortex  Guaiaci)  is  gray,  compact,  very  hard,  heavy,  and  resinous.  Its  in- 
ternal surface  sometimes  presents  numerous  small,  brilliant, apparently  crystalline  points,  which 
Guibourt  supposes  to  be  benzoic  acid.  Trommsdorff5  analyzed  this  bark,  and  found  it  to  consist 
of  the  following  substances:  peculiar  resin,  different  from  that  of  the  wood,  2.2,  peculiar,  bitter, 
piquant  extractive,  precipitable  by  acid,  48,  gum  0.8,  brownish-yellow  colouring  matter  4.1,  mucout 
extractive  with  sulphate  of  lime  12.0,  and  lignin  76.0. 

2.  Guaiacum  Resin  (Resina  Guaiaci'). — This  is  commonly,  though  very  erro- 

i  Hilt,  of  Physick,  2d  edit,  part  ii.  p.  365.  2  j\-at.  Syst.  of  Botavy.  2d  edit   p   134 

5  y«t.  Hist,  of  Jamaica,  p.  226.  <  Journ.  de  Chim.  Mid.  vi.  4.30 

«  Ibid,  vii.429. 
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neously,  denominated  gum  guaiacum.  It  is  obtained  from  the  stem  of  the  tree  by 
the  following  methods  : — 

a.  By  natural  exudation. — It  exudes  naturally  from  the  stem,  and  may  be  seen 
on  it  at  all  seasons  of  the  year.1  fi.  By  jagging. — If  the  tree  be  wounded  in  differ- 
ent parts,  a  copious  exudation  takes  place  from  the  wounds,  which  hardens  by  ex- 
posure to  the  sun.     This  operation  is  performed  in  May. 

y.  By  heat. — Another  method  of  obtaining  it  is  the  following  :  "The  trunk  and 
larger  limbs  being  sawn  into  billets  of  about  three  feet  long,  an  auger-hole  is  bored 
lengthwise  in  each,  and  one  end  of  the  billet  so  placed  on  a  fire  that  a  calabash 
may  receive  the  melted  resin  which  runs  through  the  hole  as  the  wood  burns."2 
8-  By  boiling. — It  is  also  obtained  in  small  quantities  by  boiling  chips  or  sawings 
of  the  wood  in  water  with  common  salt.  The  resin  swims  at  the  top,  and  may  be 
skimmed  off.3     The  salt  is  used  to  raise  the  boiling  point  of  the  water. 

Guaiacum  occurs  in  tears  and  in  masses.  Guaiacum  in  tears  (Guaiacum  in  lach- 
rymis)  occurs  in  rounded  or  oval  tears,  of  varying  size,  some  being  larger  than  a 
walnut.  Externally  they  are  covered  by  a  grayish  dust.  They  are  said  to  be  pro- 
duced by  Guaiacum  sanctum*  Lump  Guaiacum  (Guaiacum  in  massis)  is  the 
ordinary  kind  met  with  in  the  shops.  These  masses  are  of  considerable  size,  and 
are  ordinarily  mixed  with  pieces  of  bark,  wood,  and  other  impurities;  they  are  of  a 
brownish  or  greenish-brown  colour,  and  have  a  brilliant,  shiny,  resinous  fracture. 
Thin  laminae  are  nearly  transparent,  and  have  a  yellowish-green  colour.  The  odour 
is  balsamic,  but  very  slight,  though  becoming  more  sensible  by  pulverization.  When 
chewed,  guaiacum  softens  under  the  teeth,  but  has  scarcely  any  taste,  though  it 
leaves  a  burning  sensation  in  the  throat.  Its  specific  gravity  is  1.2289.  When 
heated,  guaiacum  melts  and  evolves  a  fragrant  odour.  The  products  of  the  de- 
structive distillation  of  guaiacum  have  been  examined  both  by  Mr.  Brande  and 
Unverdorben.  Among  the  new  substances  obtained  by  the  latter,  are  two  empyreu- 
mafic  oils  of  guaiacum  (one  volatile,  the  other  fixed)  and  pyroguaiacic  acid. 

The  characters  of  guaiacum  resin,  according  to  the  Edinburgh  Pharmacopoeia,  are  as  follows: 
"  Fresh  fracture  red,  slowly  passing  to  green — the  tincture  slowly  strikes  a  lively  blue  colour 
on  the  inner  surface  of  a  thin  paring  of  a  raw  potato." 

In  1805,  Mr.  Brande5  analyzed  guaiacum.  In  1806,  it  was  examined  by  Bu- 
cholz,6  and  in  1828  by  Buchner.7     Dr.  Ure8  has  made  an  ultimate  analysis  of  it. 


Branded  Analysis. 
Substance  sui  generis  (guaia- 
cum properly  so  called)     .  .     91 
Extractive 9 

Guaiacum 100 


Buchner's  Analysis. 

Pure  resin 79.8 

Woody  fibre 16.5 

iteless  gum    .  .  .  1.5 

ractive 2.1 


ruic  i csui    . 


Guaiacum 99.9 


Vre's  Analysis. 

Carbon 67.88 

Hydrogen 7.05 

Oxygen 25.07 

Guaiacum     10(1.00 


1.  Guaiacic  Acid;  Guaiacin. — Is  insoluble  in  water,  but  is  readily  dissolved  by  alcohol,  and  is 
precipitated  from  its  alcoholic  solution  by  water,  sulphuric  and  nitric  acids,  and  chlorine.  Ether 
dissolves  the  resin,  but  not  so  readily  as  alcohol.  Solutions  of  the  caustic  alkalies  (potash  and  soda) 
dissolve  it,  forming  alkaline  guaiacatcs  {guaiacum  soaps ;  sapones  guaiacim).  The  mineral  acids 
precipitate  it  from  its  alkaline  solution.  Various  salts  (as  acetate  of  baryta,  acetate  of  lime, acetate 
of  lead,  nitrate  of  silver, and  chloride  of  gold)  occasion  precipitates  (guaiacates)  with  the  alkaline 
solution.  Guaiacic  acid  is  remarkable  for  the  changes  of  colour  it  undergoes  by  the  influence  of 
various  agents.  Thus,  its  powder,  and  paper  moistened  with  its  tincture, become  green  in  air  or 
oxygen  gas,  but  not  in  carbonic  acid  gas.  This  change,  which  seems  connected  with  the  ab- 
sorption of  oxygen,  is  influenced  by  the  intensity  and  colour  of  the  light.  Various  substances 
give  a  blue  tint  to  guaiacum  when  in  contact  wito  air;  thus  gluten, but  not  starch.  Hence  pow- 
dered guaiacum  has  been  proposed  as  a  test  for  the  goodness  of  wheatcn  flour  (which  contains 
gluten).  and  of  the  purity  of  starch.  Gum  Arabic,  dissolved  in  cold  water,  has  the  same  effect 
as  gluten,  but  tragacanth  gum  has  not.  Milk,  and  various  fresh  roots  and  underground  stems 
(for  example  those  of  the  horseradish,  potato,  carrot,  colchicum,  &c.)  also  possess  this  property. 
Certain  agents  change  the  colour  of  guaiacum  successively  to  green,  blue,  and  brown;  thus,  nitric 


1  Crown,  op.  su/ira  cit.  p.  226. 
3   Wright,  op.  siqirn  rit . 
•  »  Phil.  Trims,  lor  ls(l(i,  p 
1  Gineliu,  Handb.  d.  Chan.  ii.  571. 


2  Wright,  Med.  Plants  of  Jamaica. 

*  Jown.  de  Pliarm.  xx.  5'2(). 

6  Quoted  by  Schwartze,  Pliarm.  Tabell.  2te  Ausg.  p.  293. 

»  Did.  o/Chem. 
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acid  and  chlorine.  Nitric  acid  colours  the  tincture  of  guaiacum  green,  then  blue,  and  afterwardfl 
brown.  If  a  piece  of  paper  moistened  with  the  tincture  be  exposed  to  the  fumes  of  the  acid,  its 
colour  is  immediately  changed  to  blue.  Spirit  of  nitric  ether  usually  gives  a  blue  colour  to 
tincture  of  guaiacum.'  .Mr.  Brande  has  conjectured,  and  I  think  with  great  probability,  that 
these  different  coloured  com]  combinations  of  oxygen  with  guaiacum — the  green  com- 

pound containing  the  least,  the  brown  the  most,  while  the  blue  is  intermediate.  Mr.  Johnson1 
says  guaiacum  resin  consists  of  C^H^O10;  its  equivalent,  therefore,  is  343.  According  to  Un- 
verdorben,the  resin  of  guaiacum  is  of  two  kinds;  one  readily  soluble  in  a  solution  of  ammonia — 
and  another  which  forms  with  ammonia  a  tarry  compound.  Pagenstecher  has  shown  that 
tinctineof  guaiacum  with  hydrocyanic  acid  and  sulphate  of  copper  produces  an  intense  blue 
colour. 

2.  Extractive — This  is  extracted  from  guaiacum  by  the  agency  of  water.  The  quantity  ob- 
tained is  liable  to  variation.     It  is  a  brown  acrid  substance. 

These  observations,  then,  show  that  guaiacum  is  essentially  a  peculiar  rcshi, 
mechanically  mixed  with  variable  but  small  quantities  of  extractive  and  other 
impurities. 

Adulteration. — Various  adulterations  are  described  as  being  practised  on 
guaiacum.  Though  I  have  found  this  substance  in  the  shops  of  this  country  of 
unequal  degrees  of  impurity,  I  have  never  had  reason  to  suspect  that  sophistication 
had  been  practised  on  it.  The  presence  of  turpentine  resin  might  be  detected  by 
the  peculiar  odour  evolved  when  the  suspected  resin  is  heated.  Another  mode  of 
detecting  this  fraud  is  to  add  water  to  the  alcoholic  solution  of  the  suspected  guaia- 
cum, and  to  the  milky  liquid  thus  formed,  a  solution  of  caustic  potash  is  to  be  added 
until  the  liquor  becomes  clear.  If  now  an  excess  of  potash  cause  no  precipitate,  no 
resin  is  present;  for  while  guaiacate  of  potash  is  soluble  in  water,  the  salt  produced 
by  the  union  of  potash  and  resin  is  not  completely  so. 

PHYSIOLOGICAL  Effects.  1.  Of  the  Resin. — (Juaiacuni  resin  is  an  acrid  stimu- 
lant. Its  acridity  depends  in  a  great  measure  on  the  extractive  with  which  the 
resin  is  mixed,  or  which  resides  in  the  fragments  of  bark  contained  in  the  resin. 

Under  the  use  of  small  and  repeated  'loses  of  guaiacum,  various  constitutional 
diseases  sometimes  gradually  .subside,  and  a  healthy  condition  of  system  is  brought 
about  with  no  other  sensible  effect  of  the  remedy,  than  perhaps  the  production  of 
some  dyspeptic  symptoms,  and  a  slight  tendency  to  increased  secretion.  We  desig- 
nate this  inexplicable,  though  not  less  certain,  influence  over  the  system,  by  the 
term  alterative.  When  we  give  guaiacum  in  moderately  larye  doses,  or  to  plethoric 
easily  excited  individuals,  we  observe  the  combined  operation  of  an  acrid  and  stimu- 
lant. The  local  symptoms  are,  the  dryness  of  the  mouth,  the  sensation  of  heat  at 
the  stomach,  nausea,  loss  of  appetite,  and  a  relaxed  condition  of  the  bowels.  The 
stimulant  operation  is  observed  partly  in  the  vascular  system,  but  principally  in  the 
exhaling  aud  secreting  organs,  especially  the  skin  and  kidneys.  Dr.  Cullen  justly 
observes  that  it  seems  to  stimulate  the  exhalants  more  in  proportion  than  it  does 
the  heart  and  great  arteries.  If  diluents  be  exhibited,  and  the  skin  kept  warm, 
guaiacum  acts  as  a  powerful  sudorific  ;  whereas,  when  the  surface  is  kept  cool,  per- 
spiration is  checked,  and  diuresis  promoted.  By  continued  use,  it  has  caused  a  mild 
salivation.2  The  stimulant  influence  of  guaiacum  is  extended  to  the  pelvic  vessels, 
aud  thus  the  hemorrhoidal  and  menstrual  discharges  are  somewhat  promoted  by  it. 
But  there  is  no  reason  for  supposing  that  the  pelvic  organs  are  specifically  affected 
by  it.  In  ve*y  lan/e  doses,  guaiacum  causes  heat  and  burning  in  the  throat  and 
stomach,  vomiting,  purging,  pyrexia,  and  headache. 

In  its  operation  on  the  system,  guaiacum  is  allied  to  the  balsams.  Dr.  Cullen 
considered  its  resinous  part  to  be  very  analogous  to  the  balsams  and  turpentines. 

2.  Of  the  Wood.— The  operation  of  the  wood  is  similar  to,  though  milder  than, 
that  of  the  resin.  Any  activity  which  the  wood  communicates  to  boiling  water 
must  depend  on  the  extractive,  as  the  resin  is  not  soluble  in  this  fluid. 

Pearson3  says,  that  the  decoction  excites  a  sensation  of  warmth  in  the  stomach, 
produces  dryness  of  the  mouth,  with  thirst,  increases  the  natural  temperature  of  the 


i  Proceed,  of  the  Royal, ?oc.  June  18,  1840.  2  Burchch,  Syst.  d.  Arzntim.  Bd    ii    S283 

'  Observ.  on  the  Effects  of  Various  Articles  of  the  Mat.  Med.  p.  8,  Lond.  1800. 
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skin,  renders  the  pulse  more  frequent,  and,  if  the  patient  lie  in  bed  and  take  the 
decoction  warm,  it  proves  moderately  sudorific ;  but  if  he  be  exposed  freely  to  the 
air,  it  acts  as  a  diuretic.  Continued  use  occasions  heartburn,  flatulence,  and  eostive- 
ness.  Kraus1  mentions  a  measle-like  eruption  over  the  whole  body,  as  being  pro- 
duced by  large  doses  of  the  wood. 

3.  Of  the  Bark. — The  bark  acts  in  a  similar  way  to  the  wood.  Regnandot2  in- 
jected, at  eight  in  the  morning,  three  ounces  of  an  aqueous  infusion  of  it  into  the 
veins  of  a  young  man  twenty  years  of  age.  In  half  an  hour  a  shivering  fit  came 
on,  with  colicky  pains,  followed  by  two  stools ;  this  shivering  remained  till  five 
o'clock  in  the  evening. 

Uses. — In  the  employment  of  guaiacum,  the  acrid  and  stimulant  properties  of 
this  resin  are  to  be  remembered.  The  first  unfits  it  for  use  in  cases  of  impaired 
digestion,  where  there  is  irritation  or  great  susceptibility  of,  or  inflammatory  tend- 
ency in,  the  alimentary  canal ;  the  second  renders  it  improper  in  plethoric  indi- 
viduals, in  all  states  of  excitement  or  acute  inflammation,  and  in  persons  whose 
vascular  system  is  easily  excited,  and  who  are  disposed  to  hemorrhages.  It  is  ad- 
missible and  useful,  on  the  other  hand,  in  atonic  or  chronic  forms  of  disease,  with 
retained  secretions,  especially  in  relaxed  and  phlegmatic  constitutions. 

The  following  are  some  of  the  diseases  iu  which  it  has  been  employed  : — 

1.  In  chronic  rheumatism,  especially  when  occurring  in  scrofulous  subjects,  or  in 
persons  affected  with  venereal  disease,  guaiacum  may  be  administered  with  consider- 
able advantage  under  the  conditions  before  mentioned.  In  cases  of  great  debility, 
with  coldness  of  surface,  and  in  old  persons,  the  ammoniated  tincture  may  be  em- 
ployed. 

2.  In  gout. — As  a  preventive  of  gout  it  was  introduced  by  Mr.  Emerigon,  of 
Martinico.3  His  remedy  (the  specificum  antipodagricum  JSmerigonis,  as  our  Ger- 
man brethren  term  it)  consisted  of  two  ounces  of  guaiacum  digested  for  eight  days 
in  three  pints  avoirdupois  of  rum.  The  dose  was  a  tablespoonful,  taken  every 
morning,  fasting,  for  a  twelvemonth.  Its  stimulant  qualities  render  it  inadmissible 
during  a  paroxysm  of  gout ;  and  with  regard  to  its  use  in  the  interval,  it  is,  of 
course,  adapted  for  chronic  atonic  conditions  only. 

3.  In  chronic  skin  diseases,  where  sudorifics  and  stimulants  are  indicated,  guaia- 
cum may  be  serviceable,  especially  in  scrofulous  and  syphilitic  subjects. 

4.  In  obstructed  and  painful  menstruation,  not  arising  from  any  plethoric,  in- 
flammatory, or  congested  state  of  system,  the  volatile  tincture  of  guaiacum  has  been 
employed  with  advantage.  Dr.  Dewees4  states  that  he  has  long  been  in  the  habit 
of  employing  it  in  painful  menstruation  with  good  effect.  Drs.  Macleod  and  Jewell 
have  also  borne  testimony  to  its  emmenagogue  qualities. 

5.  As  a  remedy  for  venereal  discrises,  guaiacum  wood  was  at  one  time  in  the 
greatest  repute.  Nicholas  Poll5  tells  us  that,  within  nine  years  from  the  time  of  its 
introduction  into  Europe,  more  than  three  thousand  persons  had  derived  permanent 
benefit  from  its  use.  Experience,  however,  has  taught  us  the  true  value  of  this 
remedy,  and  we  now  know  that  it  has  no  specific  powers  of  curing  or  alleviating 
syphilis.  It  is  applicable,  as  an  alterative  and  sudorific,  for  the  relief  of  secondary 
symptoms,  especially  venereal  rheumatism  and  cutaneous  eruptions,  more  particu- 
larly of  scrofulous  subjects.  Mr.  Pearson  found  it  serviceable  after  the  patient  had 
been  subjected  to  a  mercurial  course.  Under  its  use,  thickening  of  the  ligaments 
and  periosteum  subsided,  and  foul,  indolent  sores  healed.  During  its  administra- 
tion, the  patient  should  adhere  to  a  sudorific  regimen. 

6.  In  scrofula,  especially  that  form  called  cutaneous,  guaiacum  is  used  with 
occasional  advantage. 

7.  In  chronic  pulmonary  catarrh,  especially  of  gouty  subjects,  it  has  also  been 
used. 

l  Heilmittellehre,  G12.  -  Wibmer,  Wirlc   d.  Arzn.  u.  Gifte,  Bd.  ii.  S.  411. 

>  Journ.  de  Mtd  xlvn.  421  *  Treatise  on  the  Diseuses  of  Females,  2d  edit.  p.  81,  1828. 

»  Quoted  by  Pearson,  op.  supra  cit. 
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Administration. — The  powder  of  guaiacum  resin  may  be  given  in  doses  of 
from  grs.  x  to  3«s.  It  may  be  administered  in  the  form  of  pill,  bolus,  or  mixture 
(see  Mistura  Guiiiaci).  The  resin  is  a  constituent  of  the  Pilulse  hydrargyri 
chloridi  composite,  Ph.  L,  commonly  termed  Plummers  Pi/Is,  and  of  the  Pulvis 
aloes  compositus.  The  resin  is  also  given  in  the  form  of  alcoholic  and  ammonia  ted 
tincture.  The  wood  is  exhibited  in  decoction  only.  It  is  a  constituent  of  the 
Decoctum  sarzse  composition,  L. 

1.  MISTURA  GUAIACI,  L.  E.j  Guaiacum  Mixture.— (Guaiacum  Jiij  ;  Sugar  gss; 
Acacia  Powder  3'j  ',  Cinnamon  Water  Oj  [f,5xixss,  E.~\.  Rub  the  guaiacum  with 
the  sugar  and  acacia,  and  to  these,  while  rubbing,  add  gradually  the  cinnamon 
water.) — Dose,  f§ss  to  f^ij  twice  or  thrice  a-day. 

8.  TIXCTURA  GUAIACI,  E.  D.  (U.  S.)j  Tincture  of  Guaiacum.—  (Guaiacum,  in 
coarse  powder,  Jvij  [Jviij,  D.~\  [ftss,  U.  S~];  Rectified  Spirit  Oij.  Digest  for  seven 
days,  E.  [fourteen  days,  Z>.]  [  U.  S.~\,  and  then  filter  [strain,  express  and  filter,  D.~\.) — 
Stimulant,  sudorific,  and  laxative.  Dose,  f3j  tofjiv.  As  it  is  decomposed  by  water, 
it  should  be  administered  in  mucilage,  sweetened  with  water  or  milk,  to  hold  the 
precipitated  resin  in  suspension. 

%.  TIXCTCRA  GUAIACI  COMPOSITA,  L. j  Compound  Tincture  of  Guaiacum ;  Tine- 
tura  Guaiaci  Amnion  lata,  E.  [U.  S.]  ;  Volatile  Tincture  of  Guaiacum. — (Guaia- 
cum, in  coarse  powder,  5 vij ,  giv;  Aromatic  Spirit  of  Ammonia  Oij  [Oiss,  U.  &] 
[Spirit  of  Ammonia  Oij,  E.~\.  Digest  for  seven  days  [in  a  well-closed  vessel,  E.~\, 
and  then  filter.) — A  powerfully  stimulating  sudorific  and  emmenagogue. — Dose, 
f3ss  to  f3ij.     May  be  taken  as  the  preceding. 

4.  DECOCTUM  GUAIACI,  E.  ;  Decoction  of  Guaiacum.— (Guaiacum  turnings  giijj 
Raisins  gij;  Sassafras,  rasped,  3j  ;  Liquorice  Root,  bruised,  gj ;  Water  Oviij. 
Boil  the  guaiacum  and  raisins  with  the  water  gently  down  to  Ov,  adding  the 
liquorice  and  sassafras  towards  the  end.  Strain  the  decoction.) — This  is  the  old 
Decoction  of  the  Woods.  The  resin  of  guaiacum  being  insoluble  in  water,  the  ex- 
tractive alone  is  dissolved  by  this  menstruum.  The  sassafras  can  confer  but  little 
activity  on  the  preparation.  Taken  in  doses  of  fgiv,  four  times  daily,  and  con- 
tinued with  a  sudorific  regimen,  it  acts  on  the  skin,  and  has  been  thought  to  be 
useful  as  an  alterative  in  old  venereal,  rheumatic,  and  cutaneous  diseases.C 

Order  LXXI.    OXALIDACEaE,  IAndley.— THE  WOOD- 
SORREL  TRIBE. 

Oxalideje,  De  Candolk. 

Characters.— Sepals  5,  sometimes  slightly  cohering  at  the  base,  persistent,  equal  Petals  5 
hypogynous,  equal,  unguiculate,  with  a  spirally-twisted  aestivation.  Stamens  10,  usually  more  or 
less  monadelphous,  those  opposite  the  petals  forming  an  inner  series,  and  longer  than  the  others  ■ 
anthers  2-celled  innate  Ovary  with  5  angles  and  5  cells;  5  styles  filiform  ;  stigmas  capitate  or 
somewhat  bifid,  irmt  capsular,  membranous,  with  5  cells,  and  from  5  to  10  valves  Seeds 
few  fixed  to  the  axis,  inclosed  within  a  fleshy  integument,  which  curls  back  at  the  maturity  of 
the  fru.t  and  expels  the  seeds  with  elasticity.  Albumen  between  cartilaginous  and  fleshy. 
Embryo  the  length  of  the  albumen,  with  a-long  radicle  pointing  to  the  hilum,  and  foliaceous 
cotyledons.-Herbaceous  plants,  under-shrubs,  or  trees.  Leaves  alternate,  compound,  sometimes 
simple  by  abortion,  very  seldom  opposite  or  somewhat  whorled  (Lindley). 

Properties. — Acidulous  and  refrigerant. 
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298.  OXALIS  ACETOSELLA,  Lm-COMMON  WOOD- 
SORREL. 

Sex.Syst.  Decandria,  Pentagynia. 

History. — Mr.  Bicheno1  declares  this  to  be  the  genuine  shamrock. 

Botany.  Gen.  Char. — Sepals  5,  free  or  united  at  the  base.  Petals  5 ;  >Sl!a- 
mens  10;  filaments  slightly  monadelphous  at  the  base,  the  five  external  alternate 
ones  shorter.  Styles  5,  pencilled  at  the  apex  or  capitate.  Capsule  pentagonal,  ob- 
long, or  cylindrical.  (De  Cand.) — Perennial  herbs.  Leaves  never  abruptly  pinnate. 

Sp.  Char. — Leaves  all  radical,  ternate ;  leaflets  inversely  heart-shaped,  hairy. 
Scape  single-flowered.     Root  [rhizome]  scaly  (Hooker). 

An  elegant  little  plant.  Leaflets  delicate  bright  green,  often  purplish  at  the 
back,  drooping  at  night.  Footstalks  slender,  purplish.  Bracts  2,  scaly.  Flowers 
drooping,  white,  with  purplish  veins. 

Hab. — Indigenous ;  woody  and  shady  places.     Flowers  in  May. 

Description. — Woodsorrel  (Jierba  acetosellse)  is  odourless.  Its  taste  is  agreeably 
acidulous. 

Composition. — I  am  unacquainted  with  any  analysis  of  this  plant.  Its  expressed 
juice  yields  by  evaporation  binoxalate  of  potash.  Payen2  analyzed  Oxalis  crenata. 
From  its  stems  he  obtained  wafer,  Ugnin,  oxalate  of  potash,  albumen,  soluble  nitro- 
genous matter,  chlorophylle,  oxalate  of  ammonia,  free  oxalic  acid,  oxides,  salts,  gum, 
an  aromatic  substance,  and  sugar.  The  quantity  of  oxalate  of  potash  was  from  1.06 
to  1.23  per  cent. 

dissolving  the  residue,  and  crystallizing.     500  parts  of  the  plant  yield  four  parts  of  the  crystal- 
lized salt.     It  crystallizes  in  white  rhombic  prisms.     It  consists  of — 

Atoms.  Eq.Wt. 

Oxalic  acid      2 72 

Potash 1 48 

Water 2 18 

Crystallized  binoxalate  potash    ...     1 138 

In  commerce  the  quadroxalate  of  potash  is  substituted  for  it  (see  p.  512). 

Physiological  Effects  and  Uses. — Woodsorrel  is  refrigerant.  Taken  as  a 
salad,  it  is  considered  a  good  antiscorbutic.  Infused  in  milk,  to  form  whey,  or  in 
water,  it  furnishes  a  grateful  drink  in  fevers.  A  solution  of  the  binoxalate  of  potash 
has  been  employed  as  a  substitute  for  lemonade. 


Order  LXXII.  VITACE^E,  Lindley.— THE  VINE  TRIBE. 

AsiPELiDEiE,  Kunth,  De  CandoUe. 

Characters. — Calyx  small,  nearly  entire  at  the  edge.  Petals  4  or  5,  inserted  on  the  outside 
of  the  disk  surrounding  the  ovary  ;  in  aestivation  turned  inwards  at  the  edge,  in  a  valvate  man- 
ner, and  often  inflected  at  the  point.  Stamens  equal  in  number  to  the  petals,  and  opposite  them, 
inserted  upon  the  disk,  sometimes  sterile  by  abortion  ;  filaments  distinct,  or  slightly  cohering  at 
the  base;  anthers  ovate,  versatile.  Ovary  superior,  2-celled  ;  style  J,  very  short;  stigma  simple- 
ovules  erect,  definite.  Berry  round,  often  by  abortion  1-celled,  pulpy.  Seeds  4  or  5,  or  fewer  by 
abortion,  bony,  erect;  albumen  hard;  embryo  erect,  about  one-half  the  length  of  the  albumen* 
radicle  taper;  cotyledons  lanceolate,  plano-convex. — Scrambling,  climbing  shrubs,  with  tumid  se- 
parable joints.  Leaves  with  stipules  at  the  base,  the  lower  opposite,  the  upper  alternate,  simple 
or  compound.  Peduncles  racemose,  sometimes  by  abortion  changing  to  tendrils  often  opposite 
the  leaves.     Flowers  small,  green  (Lindley). 

Properties. — Acid  leaves,  and  a  fruit  like  that  of  the  common  grape,  is  the  usual  character 
of  the  order  (Lindley). 

i  Phil.  Mag.  new  series,  vii.  2S8.  2  Journ.  de  Chim.  Med.  new  series,  i.  260. 
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299.  VITIS  VINIFERA,  Linn.  l.  e.  d.-COMMON  GRAPE-VINE. 

Sex.  Syst.  Pentandria,  Monogynia. 
(Fructus  praparatus,  L. — Dried  fruit,  E.— The  fresh  and  the  dried  fruit,  D.) 

History. — The  grape-vine  has  been  known  and  cultivated  from  the  most  re- 
mote periods  of  antiquity.  Among  the 
most  ancient  of  the  profane  writers,  Homer,1 
Hippocrates,  and  Herodotus,3  may  be  re- 
ferred to  as  speaking  of  the  vine. 

Botany.  Gen.  Char. —  Calyx  somewhat 
5-toothed.  Petals  5,  cohering  at  the  point, 
separating  at  the  base,  and  dropping  off  like 
a  calyptra.  Stamens  5.  Style  0.  Berry 
2-celled,  4-seeded ;  the  cells  or  seeds  often 
abortive.   (De  Cand.) 

Sp.     Char. — Leaves     lobed,     sinuated, 
toothed,  smooth  or  downy.   (De  Cand.) 

A  hardy,  exceedingly  variable  shrub. 
Leaves  more  or  less  lobed,  smooth,  pubes- 
cent or  downy,  flat  or  crisp,  pale  or  intensely 
green.  [Tendrils  opposite  to  each  footstalk, 
solitary,  spiral.]  Branches  prostrate,  climb- 
ing or  erect,  tender  or  hard.  Racemes  loose 
or  compact,  ovate  or  cylindrical.  Fruit  red, 
pale,  or  white,  watery  or  fleshy,  globose, 
ovate  or  oblong,  sweet,  musky,  or  austere. 
Seeds  variable  in  number,  or  sometimes  the 
whole  of  them  abortive.  (De  Cand.) — No 
less  than  1,400  varieties  are  cultivated  at 
the  Luxembourg  gardens. 
Description.— Grapes  (Uvae)  considered  with  respect  to  their  shape  and  colour, 
may  be  thus  arranged  :3 — 

1    Round,  dark-red,  purple,  or  black  grapes.— The  most  remarkable  variety  of  tins  division  is 
the  black  Corinthian  grape,  which,  when  dried,  constitutes  the  currant  of  the  grocer 

2.  Oval,  dark-red,  purple,  or  black  grapes.— To  this  division  belongs  the  favourite  blade  Ham- 
burg grape. 

3.  Round  and  white  grapes. 

4.  Oval  and  white  grapes.— The  Portugal  grape  comes  under  this  division. 


Vitis  vinifera. 


It  is  imported, 

es  are 

ened. 

The  white  Cor- 


ed  in  saw-dust,  and  contained  in  earthen  jars,  from  Portugal  and  Spain      The  berric 
large  fleshy,  sweet,  and  slightly  acidulous.     They  keep  a  long  time  after  they  have  rip 
In  1822,  the  ad  valorem  duty  of  20  per  cent,  on  these  grapes  produced  £1720.4     The  whiti 
nichon  grape  is  remarkable  for  its  elongated  elliptical  berry. 
5.  Red,  rose-coloured,  grayish,  or  striped  grapes. 

Various  parts  of  the  vine,  some  of  which  were  formerly  employed  in  medicine, 
are  distinguished  by  peculiar  names;  thus,  the  leaves  are  termed pampini  ;  the 
cirrhi  or  tendrils,  capreoh  ;  the  tender  shoots,  palmites  ;  the  juice  or  sap,  Lhryma: 
and  the  juice  of  unripe  grapes  omphacium,  or  commonly  aaresta*  The  twts  or 
cuttings  of  the  vine  are  used  for  flavouring  vineo-ar  ° 


ing  vinegar, 
md  ripe  gra^ 
are  the  most  important  results  :fl — 


Composition.— The  juice  of  unripe  and  ripe  grapes  has  been  examined  by  s 
ral  chemists.     Ine  following1  are  the  moer  im^i.r,* i*.  .« 


1  Od.  vii.  121  j  and  xxiv.  342. 

3  Thompson,  in  Loudon's  Encycl.  of  Gardening. 

6  Murray,  App.  Med.  i.  441. 


2  Euterpe,  lxxvii. 

*  M'Culloch,  Diet,  of  Commerce 

6  Gmelin,  Handb.  d.  Chew.  ii.  1255 
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Juice  of  the  Unripe  Grape. 


Proust. 
Extractive. 
Malic  acid,  a  little. 
Citric  acid,  much. 
Bi tartrate  of  potash 

Sulphate  of  potash. 

Sulphate  of  lime. 


Unripe  Grape  juice. 


1 .  Deposit 
from  the 
juice. 


2.  Filtered 
juice. 


Geiger. 

Wax. 

Chlorophylle. 

Tannin. 

Glutinous  matter. 
(Tannin. 

Extractive. 

Sugar  (uncrystallizable). 

Gallic  acid. 

Tartaric  acid  (free)  about 
1 .12  per  cent. 

Malic  acid  (free)  about 
2.19  per  cent. 

Bitartrate  of  potash. 

Ma  late,  phosphate,  sul- 
phate, and  muriate  of 
lime. 


Juice  of  the  Ripe  Grape. 


Proust. 
Extractive. 
Sugar  (granular  and 

uncrystallizable). 
Gum. 

Glutinous  matter. 
Malic  acid,  a  little. 
Citric  acid,  a   little 

(tartaric,  Bracon- 

not). 
Bitartrate  of  potash 


Ripe  Grape  juice. 


Birard. 

Odorous  matter. 

Sugar. 

Gum. 

Glutinous  matter. 

Malic  acid. 

Malate  of  lime. 

Bitartrate  of  pot- 
ash. 

Supertartrate  of 
lime. 


Ripe  Grape  juice. 


Juice  of  White  Grape  of  good  quality. 

1.  Graph  Sugaji. — This  is  one  variety  of  the  granular  or  crumbling  sugars  (Kriimelzuckcrs) 
of  the  Germans.  It  agrees  with  common  sugar  in  its  essential  properties  (see  p.  180), 
but  is  less  soluble  in  water  and  in  alcohol  than  the  latter,  anil  does  not  sweeten  s-o  effectually. 
From  its  boiling  alcoholic  solution  it  is  deposited,  on  cooling,  in  the  form  of  an  irregularly  crys- 
talline mass.     Its  formula  is  C12Hl4Ou. 

2.  BiTAiiTKATK  of  Potash. — The  impure  bitartrate  of  potash,  called  crude  tartar  or  argol, 
which  is  deposited  during  the  fermentation  of  grape  wine,  and  the  purified  bitartrate,  have 
been  already  described. — (See  vol.  i.  page  008). 

Dried  Grapes  or  Raisins. — Grapes,  when  properly  dried,  are  denominated 
Raisins  (Ucse pass<e).     Of  these  there  are  two  principal  kinds  : — 

1.  Raisins  commonly  so  called  (Uva  passa  majores ;  Passula  mnjores).  In  Granada,  the 
finest  kinds  of  raisins  (viz.  the  Muscatels  and  the  Blooms)  are  sun-dried;  while  the  Lexias  (so 
called  from  the  liquor  in  which  they  are  immersed)  are  dipped  in  a  mixture  of  water,  ashes, 
and  oil,  and  afterwards  sun-dried.1  By  this  treatment,  the  juice  exudes  and  candies  on  the  fruit. 
Dillon2  stales  that  the  sun-dried  raisins  have  their  stalk  half  cut  through  while  the  bunch  re- 
mains on  the  vine.  The  raisins  of  Valentia  are  prepared  by  steeping  them  in  boiling  water, 
to  which  a  lye  of  vine  steins  has  been  added.3  Some  raisins  are  said  to  be  dried  by  the  heat 
of  an  oven.  Raisins  are  imported  in  casks,  barrels,  boxes,  and  jars.  The  best  come  in  jars  and 
quarter  boxes  weighing  twenty-five  lbs.  The  varieties  known  in  the  market  are  distinguished 
partly  from  their  place  of  growth,  as  Valenlias  and  Smyrnas ;  partly  from  the  variety  of  grape 
from  which  they  are  prepared,  as  Sultanas,  Blooms,  and  Muscatels;  and  partly  from  the  mode 
of  curing  them,  as  Raising  of  the  Sun,  Muscatels  are  the  finest.  Sultanas  are  stoneless.  The 
raisins  of  Malaga  are  of  three  kinds  :4  1st,  Muscatels ;  2d,  Sua  or  Bloom  Raisins  (obtained  from  a 
long  grape  called  Uva  largo)  ;  and  the  Lexia  Raisins. 

2.  Corinthian  Raisins  or  Currants  (Uva  passula  minora;  Passula  minores ;  Passula 
Corinth iaca).  These  are  obtained  from  a  remarkably  small  variety  of  grape  called  the  Black 
Corinth.  They  were  formerly  produced  at  Corinth  (whence  they  received  their  name),  but 
are  now  grown  in  Zante,  Cephalonia,  Patras,  &c.  At  Zante,  they  are  gathered  in  August,  dis- 
posed in  couches  on  the  ground  to  dry,  cleaned  and  laid  up  in  magazines  (called  seraglios), 
where  they  eventually  adhere  so  firmly  as  to  require  digging  out.3  They  require  eight,  ten, 
or  fourteen  days  for  drying.6     For  exportation  they  are  trodden  in  barrels. 

Physiological  Effects. — Fresh  grapes,  when  ripe,  are  wholesome,  nutritious, 
refrigerant,  and,  when  taken  freely,  diuretic  and  laxative.  The  skin  and  the  seeds 
are  indigestible,  and  should  be  rejected.  "  I  think  we  may  assert,"  says  Dr.  Cul- 
len,7  "  that  grapes  which  contain  a  large  quantity  of  sugar  are,  if  taken  without 
their  husks,  the  safest  and  most  nutritive  of  summer  fruits."  Raisins  are  some- 
what more  nutritive  and  less  refrigerant;  for  they  abound  more  in  sugar,  and  con- 
tain less  acid  than  the  fresh  grape ;  but,  if  eaten  too  freely,  they  are  apt  to  disorder 
the  digestive  organs,  and  cause  flatulence.  They  possess  demulcent  and  emollient 
qualities. 

Q8ES. — Both  grapes  and  raisins  are  employed  at  the  table  as  a  dessert.     They 


1  Inglis,  Spain  in  1830,  ii.  193.  2  Travels  through  Spain,  p.  376. 

»  Laborde,  A  View  of  Spain,  iv.  09. 

*  Busby's  Journal  of  a  recent  Visit  to  the  principal  Vineyards  of  Spain  and  France,  p.  44,  Lond.  1834. 

■  Spoil  and  Wheler,  Voyage  d'ltalie,  fcc.  t.  i.  p.  85 — 67. 

'   Holland,  True,  Is  in  the  Ionian  Isles,  p.  21  ;  and  Williams,  Travels  in  Italy,  &c.  ii.  182. 

1  Mat.  Med.  i.  253. 
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are  apt  to  disagree  with  dyspeptics  and  children.  Raisins  are  also  used  in  various 
articles  of  pastry.  Considered  medicinally,  fresh,  (/rapes,  prove  valuable  in  febrile 
and  inflammatory  complaints;  they  allay  thirst  and  diminish  febrile  heat  j  they 
b  tve  been  found  serviceable  in  dysentery1  and  in  phthisical  complaints.3  "  The 
subjects  of  pulmonary  affections,  who  pass  the  summer  in  Switzerland,"  observes 
Sir  J.  Clark,3  "  may  try  the  effects  of  a  course  of  grapes,  '  cure  de  raisins/  a  remedy 
in  high  estimation  in  several  parts  of  the  continent. 

Raisins  are  employed  in  medicine  principally  as  flavouring  agents;  they  enter 
into  several  officinal  preparations  (as  Decoctum  llordei  compositum,  Decoctum 
Guaiaci,  Tinctura  Cardamomi  composita,  Tinctura  Sennae  composita,  Tinctura 
Qaassise  composita'),  the  flavour  of  which  they  improve,  though  they  contribute 
nothing  to  the  efficacy  of  these  compounds. 

1.  POTASS^  BITARTRAS.— See  page  508. 

2.  ACIDUI  TARTARICUM. 

3.  TROCHISCI  ACIDI  TARTARICI,  E. ;  Acidulated  Lemon  Lozenges,  or  Acidulated 
Drops. — (Tartaric  Acid  3ij ;  Pure  Sugar  |viij  ;  Volatile  Oil  Lemons  n^x.  Pul- 
verize the  sugar  and  acid,  add  the  oil,  mix  them  thoroughly,  and  with  mucilage 
beat  them  into  a  proper  mass  for  making  lozenges.) — Employed  for  coughs  and 
sore-throats.  More  commonly  taken,  on  account  of  their  agreeable  flavour,  as  arti- 
cles of  confectionery. 

4.  VINUM;  Wine. — The  necessarily  confined  limits  of  this  work  compel  me  to  de- 
vote a  smaller  space  to  the  consideration  of  wine  than  its  interest  and  importance 
otherwise  demand. 

In  the  British  pharmacopoeias,  the  only  officinal  wine  directed  to  be  used  is  Sherry 
(  Vin  um  Xerieum,  L. ;  Vinum  Album  ;  Sherry,  E. ;  Vinum  album  Hispanicum,  D.). 
For  medicinal  purposes,  however,  other  wines  are  also  used ;  so  that  it  is  necessary 
to  take  a  general  view  of  the  properties  of  wines. 

The  manufacture  of  wine  deserves  a  passing  notice.  Grape  juice  does  not  fer- 
ment in  the  grape  itself.  This  is  owing,  not,  as  Fabroni*  supposed,  to  the  gluten 
being  contained  in  distinct  cells  to  those  in  which  the  saccharine  juice  is  lodged,  but 
to  the  exclusion  of  atmospheric  oxygen,  the  contact  of  which,  Gay-Lussac5  has 
shown,  is  necessary  to  effect  some  change  in  the  gluten,  whereby  it  is  enabled  to 
set  up  the  process  of  fermentation.  The  expressed  juice  of  the  grape,  called  must 
(mustum),  whose  composition  has  been  already  stated,  readily  undergoes  the  vinous 
fermentation  when  subjected  to  a  temperature  of  between  60°  and  80°  F.  It  be- 
comes thick,  muddy,  and  warm,  and  evolves  carbonic  acid  gas.  After  a  few  days 
this  process  ceases ;  the  thick  part  subsides,  the  liquid  becomes  clear,  and  is  then 
found  to  have  lost  its  sweet  taste,  and  to  have  become  vinous.  I  have  already  ex- 
plained the  theory  of  the  process,  and  also  made  some  remarks  respecting  yeast. 
The  wine  is  now  drawn  off  into  casks,  where  it  undergoes  farther  changes.  It  is 
then  racked  off  into  other  casks,  where  it  is  subjected  to  the  operation  of  sulphuring 
(i.  e.  exposed  to  sulphurous  acid,  either  by  burning  sulphur  matches  in  the  cask, 
or  by  the  addition  of  wine  impregnated  with  this  acid),  to  render  the  glutinous 
matter  incapable  of  re-exciting  fermentation.  After  this,  the  wine  is  usually  clari- 
fied, or  fined  (i.  e.  deprived  of  those  matters  which  render  the  wine  turbid,  and  dis- 
pose it  to  undergo  deteriorating  changes).  Isinglass  or  white  of  egg  (i.  e.  gelatine 
or  albumen)  is  commonly  employed  for  this  purpose.  The  first  forms  with  the 
tannic  acid— the  second  with  the  alcohol,  reticulated  coagula,  which  envelop  and 
carry  down  the  solid  particles  that  endanger  the  safety  of  the  wine.8 


1  Zimmerman,  Treat,  on  Dysent.  2d  edit.  p.  87,  Lond.  1774. 

5  Moore,  View  of  Society,  frc.  in  Italy,  ii.  254. 

'   The  Sanative  Influence  of  Climate,  3d  edit.  p.  256,  1341.  «  De  I  Art  defaire  le  Vin.  Paris,  1801 

*  Ann.  de  Chim.lxxvi.2A5.  ' 

6  For  farther  details,  consult  Fabroni,  De  I' Art  de  faire  le  Vin,  traduit  de  l'ltalien  par  F  R  Baud 
Pans.  18(11  ;  Chapta  ,  i'  Art  defaire  le  Vin.  2e  edit.  Paris,  1S19;  also  Ann.  de  Chim.  t.  xxxv  'xxxvi' 
xxxvu.  j  Dr.  Maceullo,h,  Remarks  on  the  Art  of  Making  Wine,  1816  j  and  Busby's  Journal,  before  quoted' 
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The  peculiar  qualities  of  the  different  kinds  of  wine  depend  on  several  circum- 
stances; such  as  the  variety  and  place  of  growth  of  the  vine  from  which  the  wine 
is  prepared,  the  time  of  year  when  the  vintage  is  collected,  the  preparation  of  the 
grapes  previously  to  their  being  trodden  and  pressed,  and  the  various  manipulations 
and  processes  adopted  in  their  fermentation. 

The  wines  of  different  countries  are  distinguished  in  commerce  by  various  names. 
The  following  is  a  list  of  the  wines  most  commonly  met  with,  arranged  according 
to  the  countries  producing  them  : — 

1.  French  Wines. —  Champagne  (of  which  we  have  the  still,  creaming,  or  slightly  sparkling,the 
full  frothing,  the  white,  and  the  pink)  ;  Burgundy  (red  and  white)  ;  Hermitage;  Cote  Rotie ;  Rousillon  ; 
Frontignac ;  Claret  (the  most  esteemed  being  the  produce  of  Lafilte,  Latour,  Chateau  Margaux, 
and  Haut- Brian);    Vin  de  Grave;  Sauterne ;  and  Barsac. 

2.  Spanish  Wines.— Sherry  (Xeres)  ;  Tent  (Rota);  Mountain  (Malaga);  Benicarlo  (Alicant). 

3.  Portugal  Wines. — Port,  red  and  white  i^Oporto);  Bucellas,  Lisbon,  Calcavella,  and  Colares 
(Lisbon).     An  inferior  description  of  red  Port  Wine  is  shipped  at  Figuera  and  Aveiro. 

4.  German  Wines. — Rhine  and  Moselle  Wines.  The  term  Hork  (a  corruption  of  Hochheimer) 
is  usually  applied  to  the  first  growths  of  the  Rhine.  The  term  Rhenish  commonly  indicates  an 
inferior   Rhine  wine. 

5.  Hungarian  Wines. — Tokay. 

0.  Italian  and  Sicilian  Wines. — Lachryma  Christi ;  Marsala;  Syracuse;  Lissa. 

7.  Grecian  and  Ionian  Wines. — Candian  and  Cyprus  wines. 

8.  Wines  of  Madeira  and  the  Canary  Islands. — Madeira  and  Canary  (Teneriffe). 

9.  Wines  of  the  Cape  of  Good  Hope. —  Cape  Madeira,  Pontac,  Constantia  red  and  ivhite  (a 
sweet,  luscious  wine,  much  esteemed). 

10.  Persian  Wines. — Shiraz. 

11.  English  Wines. — Grape,  Raisin,  Currant,  Gooseberry,  fyc. 

Wines  are  also  designated,  according  to  their  colour,  red  or  white;  according  to 
their  taste  and  other  properties,  sweet,  acidulous,  dry,  strong  or  generous,  light,  rough, 
sparkling,  <Soc. 

The  constituents  of  wine  are,  according  to  Gmelin,  as  follows  :  Alcohol,  an  odor- 
ous principle  (volatile  oil  ?)  blue  colouring  of  the  husk  (in  red  wine),  tannin,  bitter 
extractive,  grape  sugar  (especially  in  the  sweet  wines),  gum,  yeast,  acetic  acid  (from 
the  commencement  of  the  acetous  fermentation),  malic  acid,  tartaric  acid,  bitar- 
trate  of  potash,  bitartrate  of  lime,  sulphates  and  chlorides,  pJiosphate  of  lime,  carbo- 
nic acid  (especially  in  the  effervescing  wines),  and  water.  To  these  may  be  added, 
in  some  of  the  Rhine  wines,  paratartaric  or  racemic  acid. 

1.  Booq.uet  of  Wine  :  Odoriferous  Principle  of  Wine. — Every  wine  has  a  peculiar  odour, 
which  depends,  doubtless,  on  a  small  quantity  of  volatile  oil.  The  oil  obtained  from  corn  and 
potato  spirit  has  been  already  noticed.  Liebig  and  Pelouze2  have  examined  the  oily  liquid  pro- 
cured in  the  distillation  of  wine  as  well  as  by  submitting  wine  lees  to  distillation,  and  found  it 
to  be  mnanthic  ether  (Cl801803)  mixed  with  ananthic  acid  (Cl4H1302).  From  22,000  lbs.  (about 
2200  imperial  gallons)  only  two  lbs.  and  one  fifth  of  oily  liquid  were  procured. 

2.  Alcohol. — Mr.  Brande3  has  shown  that  alcohol  exists  ready  formed  in  wine.  He  also 
ascertained  the  quantity  of  this  substance  which  exists  in  different  wines.  The  latter  point 
has  also  been  examined  by  several  other  chemists;  as  Geiger,4  Julia-Fontenelle,5  Prout,  and  Ziz,6 
and  more  recently  by  Dr.  Christison.7  Bnris8  has  ascertained  the  alcoholic  strength  of  the  wines 
of  the  Pyrenees-Orientales.  Wines  which  contain  a  comparatively  small  quantity  of  spirit  are 
denominated  light  wines;  while  those  which  have  a  much  larger  quantity  are  denominated 
strong  or  generous  wines.9 

1  Handb.  d.  Chcm.  ii.  1255.  »  Ann.  de  Chim.  et  de  Phys.  Ixii.  4:38. 

•  Phil.  Trans,  for  18U,  p.  337;  and  for  1813,  p.  82.  *  Gnu-Iin,  Handb.  d.  Chem.  ii.  1256. 

»  Journ.  de  Chim.  Mid.  iii.  332.  «  Henderson,  op.  cit.  p.  363. 

1  Jameson's  Journal.  *  Journ.  de  Chim.  Mid.  2e  ser.  t.  v.  p.  502. 

■  For  farther  details  respecting  wines,  the  reader  is  referred  to  the  works  of  Barry  and  Henderson,  already 
quoted,  and  to  The  Topography  of  all  the  known  Vineyards,  English  translation,  iS21  ;  Redd  n^'s  History 
of  Modern  Wines,  1833;  and  Busby's  Visit  to  the  Vineyards  of  Spain  and  France,  London,  1S34. 
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Table  of  the  proportion  of  Alcohol  (sp. 
(A.  means 


1.  Lissa  

2.  Raisin 

3.  Marsala 

4.  Port 

5.  Madeira 

6.  Currant 

7.  Sherry 

8.  Tenenffe 

9.  Colares 

10.  Lachryma  Christi   . 

11.  Constantia,  white   . 

12.  Constantia,  red     .    . 

13.  Lisbon 

14.  Malaga 

15.  Bucellas 

16.  Red  Madeira     .   .   . 

17.  Cape  Mnschat  .    .    . 

18.  Cape  Madeira   .    .    . 

19.  Grape  Wine  .... 

20.  Calcavella      .... 

21.  Vidonia 

22.  Alba  Flore     .... 

23.  Malaga 


Brandt. 

A.  25.41 

A.  25  12 

A.  25.09 

A.  22.96 

A.  82.27 

20  55 

A.  19.17 

19  79 

19.75 

19.70 

19.75  j 

18.92  < 

18  94' 

18.91 

1849 

A.  20  35 

18.25 

A.  20.51 

IS. 11 

A.  18.65 

19.25 

17.26 

17. 20 


gr.  0.625 
average ; 

Others. 

15.90  P 


at  60'  F.).  by  measure,  contained  in  100  parts  of  Wine. 
F.  Fontenelle;   P.  Prout.) 


1S.40  P. 
20.64  P. 
21.20  P. 


14.50  P. 


White  Hermitage  .    .    . 

Rousillon 

Claret     

Zante 

Malmsey-Maderia     .    . 

Lunel 

Sheraaz 

Syracuse 

Sauterne 

Burgundy     

Hock 

Nice 

Barsac 

Tent 

Champagne 

Red  Hermitage  .... 

Vin  de  Grave 

Frontignal  (Rivesalte) 

Cote  Rotie 

Gooseberry 

Orange 

Tokay    ,   

Elder •    . 


Brande . 
17,13 

A.  18.13 

A.  15.10 
17.05 
16 .40 
15.52 
15.52 
15  28 
14.22 

A.  14.57 

A.  12.08 
11.03 
13.86 
1330 

A.  12.61 
12.32 
13  94 
12.79 
12.32 
11.64 

A.  11.26 


Others. 


30.00  P. 
12.16  P. 


12.20  F. 


According  to  the  more  recent  experiments  of  Dr.  Chris  tison,  the  quantity  of  alcohol  in  wines 
has  been  somewhat  oveirated.     The  following  are  his  results: — 

Alcohol  (0.7999)       Proof  Spirit  per 
per  cent,  by  weight,      cent,  by  volume. 

Weakest 14.97  30.56 

j    .Mean  of  7  wines 16.20  33.91 

<    Strongest 17.10  37.27 

White 14.97  31.31 

Weakest 13.98  30.84 

Mean  of  13  wines,  excluding  those  very 

long  kept  in  cask 15  37  33  59 

Sherry  {    Strongest 16.17  35.12 

Mean  of  9  wines  very  long  kept  in  cask 

in  the  East  Indies 14.72  32  30 

Madre  da  Xeres 16.90  37.06 

Madeira — All  long  in  cask  in  East  (  Strongest   .  16.90  36  81 

Indies }  Weakest     .  14.09  30.86 

TenerifTe,  long  in  cask  at  Calcutta 13.84  30.21 

Cercial 16.4g  33  65 

Dry  Lisbon 16.14  34  71 

Shirnz ig.gg  28  30 

Amontillado 12.63  27.60 

Claret,  a  first  growth  of  1611 7.73  10  95 

Chateau-Latour,  first  growth  1825 7.78  17. 06 

Rosan.  second  growth  1825 7.61  10^74 

Ordinary  Claret,  a  superior  "  vin  ordinaire"  .    .    .  8.99  18^96 

Rivesaltes 9.31  22  35 

Malmsey 12.86  28  37 

Rudesheimer,  superior  quality 8.40  18.44 

Ditto             inferior  quality 6.90  15.19 

Hambacher,  super. or  quality 7.35  j(j  jj 

Dr.  Christison  states  that  by  keeping  wines,  as  Sherry  and  Madeira,  in  casks,  for  a  moderate 
term  of  years,  the  quantity  of  alcohol  increases;  but  after  a  certain  time  it  decreases  ■  and  it  is 
probable  that  at  the  period  when  wines  begin  to  lose  alcohol,  they  cease  to  improve  in  flavour. 

3.  Free  Acms — All  wines  are  more  or  less  acidulous,  as  determined  by  litmus.  They  owe 
this  property  principally  to  malic  acid,  but  in  part  also  to  citric  and  tartaric  acids.  The  Rhenish 
and  Moselle  wines  and  claret  are  termed  acid  wines.  The  brisk,  frothing,  sparkling,  or  effer- 
vescent wines  (as  Champagne),  which  are  bottled  before  fermentation  is  complete,  owe  their 
peculiar  properties  to  the  retention,  and  subsequent  escape  when  the  confining  force  is  removed, 
of  the  developed  carbonic  acid  gas.  They  are  apt  to  become  ropy, a.  change  which  is  prevented 
by  pure  tannic  acid  or  powdered  nutgalls.  The  tannic  acid  of  some  wines,  especially  the  red 
wines  (as  Port),  is  derived,  in  great  part,  from  the  husk  of  the  grape,  but  partly,  perhaps  from 
the  seeds.  It  gives  to  these  wines  their  astringency,  and  power  of  becoming  dark-coloured  with 
the  ferruginous  salts. 

4.  Sugar. — This  constituent  varies  considerably  in  quantity  in  different  wines.  Those  in 
which  it  is  abundant  are  denominated  sweet  wines,  as  Tokay,  Tent,  and  Frontignac. 

5.  Extractive. — Exists  in  all  wines,  but  diminishes  (by  deposition)  with  their'age. 

G.  Colouring  matter— All  wines  contain  more  or  less  colouring  matter.  When  grape  juice 
without  the  husk  of  the  fruit,  is  fermented,  the  wine  is  pale,  and  is  denominated  white  wine  ■ 
but  if  the  husk  be  present  during  fermentation,  the  wine  is  deep-coloured,  and  is  usually  called 
red  wine.     Except  in   the  lintilla  or  teinturier  grape,  the  purple  colouring  matter   resides  in  the 
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husk,  and  is  dissolved  in  the  newly  formed  alcohol,  and  is  reddened  by  the  free  acid.  In  the 
exception  just  mentioned,  the  colouring  matter  is  diffused  through  the  pulp.  According  to  Nees 
von  Esenbeck,  the  purple  colouring  matter  of  the  grape  resides  on  the  inner  side  of  the  husk 
(epicarp).  By  exposure  to  the  sun,  as  well  as  by  age,  the  colour  of  wines  is  diminished  ;  the 
colouring  matter  being  precipitated.  It  may  be  artificially  removed  by  milk,  lime-water,  char- 
coal, or  subacetate  of  lead. 

7.  Tartar  (Bitartrale  of  Potash). — The  most  important  saline  constituent  of  wine  is  tartar. 
It  is  deposited,  along  with  colouring  and  extractive  matters,  both  in  the  cask  and  bottle,  consti- 
tuting argol  (see  Vol.  I.  p.  508)  and  the  crust.  The  deposition  increases  with  the  formation  of 
alcohol.  Red  wines  (especially  the  youngest,  roughest,  and  most  coloured)  contain  more  than 
white  wines. 

Adulteration. — Various  impositions  are  said  to  be  practised  by  dealers  on  the 
consumers  of  wines.  These  are  almost  entirely  confined  to  the  mixing  of  wines  of 
various  qualities.  In  some  cases,  however,  the  finest  wines  have  been  prepared  by 
mixture.  "From  the  gradual  mixture  of  wines  of  various  ages,"  observes  Mr. 
Busby,1  "  no  wine  can  be  farther  from  what  may  be  called  a  natural  wine  than 
sherry."  In  some  cases,  inferior  kinds  of  wine  are  substituted  by  fraudulent  dealers 
for  finer  ones. 

To  augment  the  strength  of  wine,  brandy  is  frequently  added.  This  is  done  to 
sherry  before  it  is  shipped  from  Spain.  To  good  wines,  however,  it  is  never  added 
in  greater  quantities  than  four  or  five  per  cent.3  By  recent  regulations,  ten  per 
cent,  of  brandy  may  be  added  to  wines  after  their  arrival  in  this  country,  and  while 
in  the  bonded  vaults;  the  increased  quantity  only  paying  the  wine  duty. 

Colouring  matters  are  also  employed  to  deepen  or  change  the  tint  of  wine.  In 
Spain,  lolled  must  (of  the  consistence  of  treacle,  and  having  a  similar  flavour,  but 
with  a  strong  empyreumatic  taste)  is  employed  to  deepen  the  colour  of  sherry.  It 
is  prepared  by  boiling  down  must  to  a  fifth  part  of  its  original  bulk.3  In  this 
country,  caramel  is  said  to  be  used  for  a  similar  purpose.  In  Portugal,  the  juice  of 
the  elder-berry  has  been  employed  to  augment  the  colour  of  Port-wine,  the  produce 
of  poor  vintages.  To  such  an  extent  was  this,  at  one  time,  practised,  that  the  Wine 
Company  of  Portugal  rooted  out  the  trees,  and  prohibited  their  growth  in  the  wine 
district. 

Flavouring  substances  are  also  occasionally  added  to  wines.  Thus,  in  Spain, 
Amontillado  or  MontiUado  (a  very  dry  kind  of  sherry)  is  added  to  sherries  which 
are  deficient  in  the  nutty  flavour.  Being  very  light  in  colour,  it  is  also  used  to  re- 
duce the  colour  of  sherries  which  are  too  high.  Kino  and  logwood  are  said  to  be 
used  in  this  country  to  augment  the  astringent  flavour  and  deepen  the  colour  of 
Port-wine. 

Lead,  formerly  used  to  sweeten  wine,4  may  be  occasionally  detected,  in  very  mi- 
nute quantity,  in  wine  (by  sulphuretted  hydrogen).  It  is  usually  to  be  traced  to 
shot  in  the  bottle,  and  rarely  to  fraud.5 

Effects. — The  physiological  effects  of  wine  next  deserve  out  attention.  Taken 
in  moderate  quantities,  wine  operates  as  a  stimulant  to  the  nervous  and  vascular 
systems,  and  the  secreting  organs.  It  quickens  the  action  of  the  heart  and  arteries, 
diffuses  an  agreeable  warmth  over  the  body,  promotes  the  different  secretions,  com- 
municates a  feeling  of  increased  muscular  force,  excites  the  mental  powers,  and 
banishes  unpleasant  ideas.  In  a  state  of  perfect  health,  its  use  can  be  in  no  way 
beneficial,  but,  on  the  contrary,  its  habitual  employment  in  many  cases  proves  in- 
jurious, by  exhausting  the  vital  powers,  and  inducing  disease.  The  actual  amount 
of  injury  it  may  inflict  will  of  course  vary  with  the  quantity  and  quality  of  the 
wine  taken,  and  according  to  the  greater  or  less  predisposition  to  disease  which  may 
exist  in  the  system.  Maladies  of  the  digestive  organs,  and  of  the  cerebro-spinal 
system,  gout  and  dropsy,  are  those  most  likely  to  be  induced  or  aggravated  by  it. 
Intoxication  in  its  varied  forms  is  the  effect  of  excessive  quantities  of  wine.  It  is 
remarkable,  however,  that  though  the  effects  of  wine  mainly  depend  on  the  alcohol 

l   Op.  supra  ci'/.  p.  3.  -  Ibid.  p.  4. 

'  Ibid.  pp.  4  and  11.  *  See  Beckmann.  Hist,  of  Invent,  i.  396. 

1  See  a  case  in  the  Phil.  Mag,  liv.  229. 
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contained  in  this  liquor,  yet  they  differ  in  several  circumstances  from  those  of  the 
latter.  In  the  first  place,  wine  possesses  a  tonic  influence  not  observed  after  the 
use  of  ardent  spirit.  Common  experience  proves  to  every  one,  that  the  stimulant 
influence  communicated  by  wine  is  slower  in  its  production  and  subsidence  than 
that  developed  by  spirit.  In  the  second  place,  the  intoxicating  influence  of  wine  is 
not  equal  to  that  of  mixtures  of  ardent  spirit  and  water  of  corresponding  strengths, 
nor  proportionate,  in  different  wines,  to  the  relative  quantities  of  alcohol  which 
they  contain.  This  will  be  obvious  from  the  following  table,  drawn  up  from  Mr. 
Brande's  results,  before  quoted : — 

Average  quantities  of  Ardent  Spirit  and  of  Wine,  containing  four  fluidounces  of  Alcohol 
(sp.gr.  0.8-25  at  6<P  F.). 

Brandy,  about 8     fluidounces. 

Port  Wine 18J-        ditto. 

Claret 2S£        ditto. 

Champagne 32  ditto. 

Now  it  is  obvious  from  this  table,  that  if  the  intoxicating  power  of  vinous  liquids 
was  in  proportion  to  the  spirit  contained  in  them,  that  a  pint  of  Port-wine  would 
be  almost  equal  to  half  a  pint  of  brandy,  and  that  Claret  would  exceed  Champagne 
in  its  influence  over  the  nervous  system ;  all  of  which  we  know  not  to  be  the  case. 
It  is  therefore  obvious,  that  the  other  constituents  of  the  wine  possess  the  power 
of  modifying  the  influence  of  the  alcohol.  Farthermore,  it  is  probable  that  they 
are  enabled  to  do  this  by  being  in  chemical  combination  with  the  spirit ;  for  it  is 
asserted  by  connoisseurs,  that  a  brandied  wine  (i.  e.  wine  to  which  brandy  has  been 
added)  is  more  intoxicating  than  a  non-brandied  wine  equally  strong  in  alcohol. 
Hence  dealers  endeavour  to  obviate  this  by  the  operation  of  fretting  in,  and  which, 
in  a  scientific  point  of  view,  may  be  regarded  as  effecting  the  chemical  combination 
of  the  foreign  spirit  with  the  constituents  of  the  wine,  by  a  second  or  renewed  fer- 
mentation. A  third  distinction  between  the  operation  of  wine  and  ardent  spirit  is 
the  greater  tendency  of  the  latter  to  induce  disease  of  the  liver.  "  It  is  well  known," 
observes  Dr.  Macculloch,1  "  that  diseases  of  the  liver  are  the  most  common, 
and  the  most  formidable,  of  those  produced  by  the  use  of  ardent  spirits;  it  is 
equally  certain  that  no  such  disorders  follow  the  intemperate  use  of  pure  wine, 
however  long  indulged  in.  To  the  concealed  and  unwitting  consumption  of  spirit, 
therefore,  as.  contained  in  the  wines  commonly  drunk  in  this  country,  is  to  be  at- 
tributed the  excessive  prevalence  of  those  hepatic  affections  which  are  comparatively 
little  known  to  our  continental  neighbours." 

Uses. — The  uses  of  wines  are  threefold — dietetical,  medicinal,  and  pharmaceuti- 
cal. To  persons  in  health,  the  dietetical  employment  of  wine  is  either  useless  or 
pernicious.     The  least  injurious  are  the  light  wines,  especially  Claret. 

As  a  medicinal  agent,  wine  is  employed  principally  as  a  cordial,  stimulant,  and 
tonic ;  but  some  of  the  wines  possess  astringent  and  acid  properties,  for  which  they 
are  occasionally  resorted  to.  In  the  latter  stages  of  fever,  when  languor  and  torpor 
have  succeeded  to  a  previous  state  of  violent  action,  and  in  the  low  forms  of  this 
disease,  wine  is  at  times  undoubtedly  useful.  It  supports  the  vital  powers,  and  often 
relieves  delirium  and  subsultus  tendinum,  and  promotes  sleep.  But  it  is  much  less 
frequently  and  copiously  employed  than  formerly.  As  a  stimulating  tonic  and  invi- 
gorating agent,  it  is  given  in  the  state  of  convalescence  from  fever,  and  from  various 
chronic  non-febrile  diseases.  In  extensive  ulceration,  copious  suppuration,  gangrene 
of  the  extremities,  and  after  extensive  injuries  or  severe  operations,  or  profuse 
hemorrhages,  when  the  powers  of  life  appear  to  be  failing,  wine  is  administered 
often  with  the  best  effects.  It  has  been  liberally  employed  in  tetanus,  and  at  times 
with  apparent  alleviation  of  the  disease.  If  in  any  of  the  preceding  cases  it  causes 
dryness  of  the  tongue,  thirst,  quick  pulse,  restlessness,  or  delirium,  it  should  of 
course  be  immediately  laid  aside.  And  it  is  obvious  that  in  acute  inflammation, 
especially  of  the  brain  or  thoracic  organs,  in  tendency  to  sanguineous  apoplexy,  and 

1  Op.  cit. 
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in  the  first  or  acute  stage  of  fever,  the  employment  of  wine  is  objectionable,  and 
calculated  to  prove  highly  injurious. 

1.  Port-wine  (Vinum  Lusitanicum  seu  Portugallicum  \Vinum  Rubrum,  U.S.])  is  applied  to 
most  of  tlie  purposes  above  mentioned,  for  which  a  stimulant  and  tonic  are  required,  and  is  the 
wine  ordinarily  employed  in  the  public  hospitals  of  this  metropolis. — On  account  of  its  astrin- 
gency,  it  is  particularly  useful  in  those  cases  which  are  attended  with  a  relaxed  condition  of  the 
bowels;  but  it  is  apt  to  disagree  with  weak  stomachs.  A  mixture  of  two  thirds  Port-wine  and 
one-third  water  is  used  as  an  injection  for  the  radical  cure  of  hydrocele. 

2.  Burgundy  (Vinum  Burgundicum)  is  a  stimulant,  and  somewhat  astringent  wine;  but  is 
rarely  used  in  this  country  for  medicinal  purposes. 

3.  Sheurt  (Vinum  Xeiicum,  Ph.  L.;  Vinum  Jllbum,  Ph.  Ed.  [U.  S.]  ;  Vinum  album  Hispanicum, 
Ph.  D.)  is  peculiarly  valuable,  on  account  of  the  small  quantity  of  free  acid  which  it  contains; 
and  it  is,  therefore,  the  wine  best  adapted  for  patients  troubled  with  gout,  or  having  acidity  of 
stomach,  or  a  deposition  of  lithic  acid  in  the  urine. 

4.  Madeira  (Vinum  Maderaicum)  is  a  more  stimulating  wine  than  Sherry,  and  is,  therefore, 
better  adapted  for  old  persons  and  debilitated  broken-down  constitutions,  where  its  slight  acidity 
is  not  objectionable.     It  is  an  excellent  wine  for  invalids. 

5.  Champagne  (Vinum  Campanicum)  is  a  diuretic  and  a  speedy  intoxicator.  It  excites  lively 
and  agreeable  feelings,  and,  in  consequence,  is  adapted  for  hypochondriacal  cases.  On  account 
of  the  evolution  of  carbonic  acid,  it  may  be  occasionally  employed  to  allay  vomiting. 

6.  The  Rhine  wines  (Vinum  Rhenanum),  of  which  Hock  (Vinum  Hochheimeme)  is  the  most 
familiar  example,  and  the  Moselle  wine  (  Vinum  Mosellanum),  are  refrigerant  and  light  wines. 
They  prove  diuretic  and  slightly  aperient.  Their  acidity  adapts  them  for  use  where  phosphatic 
sediments  are  observed  in  the  urine.  They  are  used  also  in  low  fever,  with  at  least  less  like- 
lihood of  doing  harm  than  the  stronger  wines. 

7.  Claret  (Vinum  rubellum)  has  been  already  mentioned  as  one  of  the  least  injurious  of 
wines.  It  is  adapted  for  the  same  cases  as  the  Rhine  and  Moselle  wines.  Both  are,  of  course, 
objectionable  in  gouty  cases  and  lithic  acid  deposits,  on  account  of  their  acidity. 

As  a  pharmaceutical  agent,  wine  is  employed  for  the  preparation  of  the  medi- 
cated wines  (vina  medicaid).  Sherry  is  the  kind  employed  by  the  British  colleges; 
but,  for  economy,  druggists  often  use  Cape  wine.  Its  efficacy  resides  essentially  in 
the  alcohol  which  it  contains.  In  some  cases,  however,  its  acidity  may  increase  its 
solvent  power.  But  as  the  quantity  of  alcohol  which  it  contains  is  variable,  and  as 
it  is  more  liable  to  undergo  decomposition  than  a  tincture  containing  the  same  pro- 
portion of  spirit,  the  medicated  wines  are  objectionable  preparations. 

5.  SPIRITUS  V1NI  GALLIC!,  L.— See  post. 

6.  MISTURA  SPIRITUS  VINI  GALLIC!,  L.— See  post. 


300.  ALCOHOL,  L.  E.  D.  [C7.  &]- ALCOHOL. 

History. — Fermented  liquors  were  known  in  the  most  remote  ages  of  antiquity. 
The  Sacred  historian  tells  us1  that,  after  the  flood  (which  is  supposed  to  have  oc- 
curred 2,348  years  before  Christ),  "Noah  planted  a  vineyard:  and  he  drank  of  the 
wine,  and  was  drunken."  Homer,3  the  most  ancient  of  all  the  profane  writers 
whose  works  have  reached  us,  and  who  lived  more  than  900  years. before  the  Chris- 
tian era,  also  frequently  mentions  wine,  and  notices  its  effects  on  the  body  and 
mind.  Herodotus,3  who  wrote  445  years  before  Christ,  tells  us  that  the  Egyptians 
drank  a  liquor  fermented  from  barley. 

It  is  uncertain  at  what  period  vinous  liquors  were  first  submitted  to  distillation. 
Morewood4  considers  the  Chinese  to  have  been  acquainted  with  this  process  long 
before  the  rest  of  Asia,  Africa,  and  Europe.  It  is  usually  stated,  that  Albucasis, 
who  is  supposed  to  have  lived  in  the  twelfth  century,  taught  the  mode  of  procuring 
spirit  from  wine.5     But  as  the  process   of  distillation  was  certainly  known  long 

i  Genesis,  ix.  2  Odyssey  ix.  and  xxi. 

1  Euterpe,  lxxvii.  4  Essay  on  Inebriating  Liquors,  p.  107,  Lond.  1824. 

'  limelin,  Handb.  d.  Chtm.  ii.  274. 
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before  his  time,1  it  is  highly  probable  that  his  predecessors  had  submitted  fermented 
liquors  to  this  operation.  Raymond  Lully,3  in  the  thirteenth  century,  was  ac- 
quainted with  spirit  of  wine  (which  he  called  aqua  ardens),  as  well  as  with  the 
mode  of  depriving  it  of  water  by  means  of  carbonate  of  potash. 

Preparation. — The  preparation  of  alcohol  may  be  divided  into  three  stages;  the 
production  of  a  fermented  vinous  liquor;  the  preparation  from  this  of  an  ardent 
spirit  by  distillation;  and,  lastly,  rectification  or  purification. 

Stage  1.  Production  op  a  Vinous  Liquor. — When  vegetable  substances  are 
placed  in  contact  with  air  and  moisture,  they  undergo  that  kind  of  decomposition 
which  is  denominated  fermentation.  The  products  of  this  process  vary  at  different 
periods  or  stages ;  and  on  this  depends  the  distinction  into  kinds  or  varieties  of  fer- 
mentation. Thus  starchy  liquids,  under  some  circumstances,  become  saccharine ; 
the  process  being  termed  the  saccharine  fermentation.  Sugar  dissolved  in  water, 
and  mixed  with  nitrogenous  matter  (ferment),  is  converted  into  carbonic  acid  and 
alcohol ;  and  to  this  process  the  name  of  vinous  fermentation  is  applied.  Under 
some  circumstances,  mannite,  lactic  acid,  and  a  syrupy  mucilage,  are  formed  by  the 
action  of  the  nitrogenous  or  albuminous  principles  of  vegetable  juices  on  the  sugar; 
this  change  has  been  denominated  the  viscous  or  mucilaginous  fermentation.3  Vinous 
liquids  are  capable  of  generating  acetic  acid,  and  the  process  is  denominated  acetous 
fermentation.  Lastly,  most  vegetable  substances  are  slowly  converted  into  gases, 
and  a  substance  called  vegetable  mould  (humus),  constituting  the  process  termed 
the  putrefactive  fermentation. 

To  produce  a  vinous  liquid,  it  is  necessary  that  there  be  present  sugar  (or  some 
substance  capable  of  forming  sugar,  as  starch),  a  certain  quantity  of  water,  and  a 
ferment  (usually  yeast).  Moreover,  a  certain  temperature  (the  best  is  between  70° 
and  80°  F.)  is  requisite. 

Both  grape  and  cane  sugar  yield  alcohol  by  fermentation.  It  is  highly  probable, 
however,  "  that  cane  sugar,  before  it  undergoes  vinous  fermentation,  is  converted 
into  grape  sugar  by  contact  with  the  ferment ;  and  that,  consequently,  it  is  grape 
sugar  alone  which  yields  alcohol  and  carbonic  acid."4  On  this  view,  the  one  equiva- 
lent or  171  parts  of  crystallized  cane  sugar  unite  with  one  equivalent  or  9  parts  of 
water,  to  form  one  equivalent  or  180  parts  of  grape  sugar,  which,  in  the  process  of 
fermentation,  are  converted  into  four  equivalents  or  88  parts  of  carbonic  acid,  and 
two  equivalents  or  92  parts  of  alcohol. 

MATERIALS.  COMPOSITION.  PRODUCTS. 

1  eq.  Crystallized       .  f    4  eq.  Carbon    24 -  4eq.  Carb.  Acid 

Cane  Sugar  171  (^  gq   Grape  8  eq.  Carbon    48 

1  en   water  Q>  '  Sugar  180  \     8  eq.  Oxygen   64 

leq.  water    ....  9'  \     I  eq.  Oxygen  32 

^  ^  I  13  eq.  Hydrog^l—  .    eq  A,coho,      n 

180  180  180  — 

Vinous  fermentation,  then,  is  the  metamorphosis  of  sugar  into  alcohol  and  car- 
bonic acid.  But  as  the  elements  of  the  yeast  or  other  ferment  take  no  part  in 
the  transformation  (that  is,  do  not  enter  into  combination  with  the  elements  of  the 
sugar),  some  difficulty  has  been  experienced  in  accounting  for  its  agency  in  exciting 
fermentation.  Two  opinions  are  entertained  respecting  it ;  by  some  it  is  regarded 
as  a  putrefying  substance,  whose  atoms  are  in  continual  motion,  which  they  com- 
municate to  the  constituents  of  the  sugar,  and  thereby  destroy  its  equilibrium;5 

1  Dr.  Royle's  Essay  on  the  Antiquity  of  Hindoo  Medicine,  p.  46,  London    1837 

• J  Thomson's s  History  of  Chemistry  i   41    Lend.  1830;   Tettamentwn  Novissimum,  edit   Basil    n   2  1600 
!  h°h  S.»  «  Tamer's Elements  of  Chemistry,  7th  edit.  p.  937.  London,  I840  '  «   7/  v/V  Jr 

lhe  view  above  referred  to  is  that  entertained  by  Liebisr  :'  for  full  detiiH  nf  it  r  m      ,       ,  P'  .      , 
faT;'kphnHtlerd  °F±>  «•»«**  <"  '*■  ^PlicatiJto  A g^Jturl^  «&#£   S5&  £  L  ',','," 
fair,  Ph.  D.,  Lond.  1840;  and  Turner's  Elements  of  Chemistry,  7th  ed    p   944    1840       lC,J.u,']T  V 

Chim,e  Midicale,  t.  iii.  p.  425,2de  Serie,  1837)  ascribes  decompositio,  s'of  tl  ,'s  k  nd   vv    < fh  (£T"i  ? 

the  mere  contact  of  one  body  with  another,  .o  a  new  force  wh/ch  he  supposes  to Z !  wiled  into  aS  una 
which  he  denominates  catalytic  force  (from  **<r*Xwo,  I  loosen  or  dissolve).  action,  ana 
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by  others,  yeast1  is  considered  to  consist  essentially  of  seeds  or  sporules,  whoso 
vegetation  is  the  immediate  cause  of  the  metamorphosis  of  the  sugar.  The  liquid 
obtained  by  the  vinous  fermentation  has  received  different  names,  according  to  the 
substance  from  which  it  is  obtained.  When  procured  from  the  expressed  juices  of 
fruits,  as  grapes,  currants,  gooseberries,  &c  ,  it  is  denominated  Wine  (Vinum); 
from  a  decoction  of  malt  and  hops,  Ale  or  Beer  (Cerevisia)  f  and  from  a  mixture  of 
honey  and  water  Mead  (Hydromeli).  Fermented  infusions  of  barley  (raw  grain 
and  malt),  prepared  by  the  distillers  of  this  country  for  the  production  of  ardent 
spirit,  are  technically  denominated  Washes. 

The  liquid  obtained  by  vinous  fermentation  consists  of  tcater,  alcohol,  colouring 
and  extractive  matters,  oenanthic  ether,  volatile  oil  (e.  g.  oil  of  potatoes,  oil  of  grain, 
&c),  various  acids  and  salts. 

Stage  2.  Production  of  Ardent  Spirits. — By  the  distillation  of  a  vinous 
liquid,  we  obtain  Ardent  Spirit  (Spiritus  Aniens).  When  grape  wine  is  employed, 
the  spirit  is  called  Brandy  (Spiritus  Vini  Gallici,  Ph.  L.) ;  when  the  vinous  liquid 
is  obtained  by  the  fermentation  of  molasses  or  treacle,  the  spirit  is  termed  Hum 
(Spiritus  Sacchari);  when  the  liquid  is  a  fermented  infusion  of  grain  (  Wash),  the 
spirit  is  denominated  Corn  Spirit  (Spiritus  Frumenti);  and  when  the  vinous  liquid 
is  either  a  fermented  infusion  of  rice  or  toddy  (Palm  Wine),  the  spirit  is  named 
Arrack  (if  from  the  former,  it  is  termed  Spiritus  Oryzse).  The  well-known  liquors 
called  Gin,  Hollands  or  Geneva,  and  Whiskey,  are  corn  spirits  flavoured. 

Ardent  spirit,  from  whatever  source  obtained,  consists  of  water,  alcohol,  volatile 
oil,  and,  frequently,  colouring  matter.  The  following  are,  according  to  Mr.  Brande,3 
the  average  quantities  of  alcohol  (sp.  gr.  0.825  at  60°  F.)  in  some  kinds  of  ardent 
spirit : — 


Alcohol 
100  parts  (by  measure)  of    (by  measure). 

Brandy  contain 55.39 

Rum 53.08 

Gin 51.60 


Alcohol 
100  parts  [by  measure)  of         (by  measure). 
Whiskey  (Scotch)  contain  .  .    51.32 
Whiskey  (Irish) 53.20 


Each  variety  of  ardent  spirit  has  an  aroma  peculiar  to  itself,  which  is  character- 
istic of  the  substance  from  which  it  is  produced.     This  depends  on  volatile  oil. 

When  wash  is  distilled,  the  fluid  that  comes  over  is  called  Singlings,  or  Low 
Wines.  It  is  concentrated  or  doubled  by  a  second  distillation,  by  which  Raw  Corn 
Spirit  is  obtained.  Towards  the  end  of  the  distillation,  the  distilled  product  acquires 
an  unpleasant  odour  and  taste  from  the  presence  of  volatile  oil,  and  is  called  Faints. 
Raw  corn  spirit  is  sold  by  the  distiller  to  the  rectifier  at  11  or  25  per  cent,  over 
proof,  in  the  language  of  Sikes's  hydrometer. 

Stage  3.  Rectification. — The  object  of  the  rectifier  is  to  deprive  ardent  spirit 
of  its  volatile  oil  and  water.  This  is  effected  by  repeated  distillations,  and  by  the 
use  of  pearlash  (carbonate  of  potash),  which,  by  its  powerful  affinity  for  water, 
checks  the  rise  of  this  fluid  in  distillation.  In  this  way  is  procured  the  liquid  called 
Rectified  Spirit  (Spiritus  Rectificatus,  L.  E.  D.),  which  is  sold  by  the  rectifier  to 
the  chemist  or  apothecary. 

1.  Corn  Spirit  Oil;  Oil  of  Grain  ;  Potato  Spirit  Oil;  Fuselol ;  Hydrate  of  Amyle ;  Amylic 
Alcohol:  Bihydrate  of  Jmyline. — All  ardent  spirits  contain  a  volatile  oil,  which  the  Germans4 
call  Fuselol.  In  1825,  Pelletan5  described  that  obtained  from  Potato  Spirit,  and  which  has  been 
subsequently  examined  in  1838,  by  Dumas,6  and  in  1839  by  Cahours.7  The  oil  from  corn 
spirit  was  described  several  years  ago  by  Buchner.8     It  has  been  long  known  to  Messrs.  Bower- 


1  The  Yeast  Plant  has  been  already  described  and  figured  in  a  former  part  of  this  work  to  which  the 
reader  is  referred  (See  Fermentum  Cerevisias  p.  80,  ante).  For  farther  details,  consult  the  Memoirs  of 
Schwann  (PoggendorPa  Annalen  der  P hysik,  Bd.  xli.  p.  184;  Pharmaceutisches  Central-Blatt  fUr  1837 
S.  547;  and  Meyen's  Rep,rt  on  the  Progress  of  Vegetable  Physiology  during  the  year  J837  Lond  1839)' 
Cagniard-Latour  and  Turpin  (Bibhoth.  Univ.de  Geneve,  Nov.  1838  ;  and  Jameson's  Edinb  New  Phil 
Journ  vol.  xxv.),  Ke-tzing  (Rpertoire  de  Chimie,  t.  iii.  Paris.  1838),  Quevenne  (Journ.  de  Pharm  t 
xxiv.),  and  I  urpin  (Acmoires  de  V Acadtmie  Royale  des  Sciences  de  V Institut,  t   xvii    Paris   1840) 

2  fee  ante    p.  118.  .-...«.    ne,  *  Phil.  Trans,  for  1811  and 118:3. 
*  L.  Gmehn,  JIandb.  de  Chemie,  Bd.  n.  S   367. 

5  Ann.de  (him.  tt  de  Pliysiq.  t.  xxx.  p.  221  ;  and  Journ    dp.  Chim.  Mid.  t.  j.  p.  70 

6  Ann.  de  Chim   el  de  Physiq.  t.  lvi.  p   314.                                                   i   Ibid.  I    \\x    p   81 
8  Repertorium,  xxiv.  270.  
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bank,  rectifiers,  of  London,  who  obtain  it  in  the  rectification  of  corn  spirit.  From  them  I  pro- 
cured it  several  years  ago,  under  the  name  of  Oil  of  grain;  and,  in  1836,  noticed  it  in  my  lec- 
tures.1 In  1839,  I  gave  a  short  description  of  its  properties  in  the  first  edition  of  this  work.  It 
has  since  been  more  completely  examined  by  Dr.  Apjohn.2  Under  the  name  of  Oleum  siticum, 
Mulder8  has  described  a  peculiar  oil,  which  he  obtained  from  corn  spirit. 

Oil  of  grain,  as  I  received  it  from  Messrs.  Bowerbank,  is  a  limpid,  transparent  liquid,  of  a 
pale  yellow  colour,  and  having  a  very  nauseous  odour  and  an  acid  taste.  The  inhalation  of  its 
vapour  produces  an  unpleasant  and  persistent  sensation  in  the  throat.  When  washed  with 
water  (to  remove  the  alcohol),  and  subsequently  distilled  from  chloride  of  calcium  (to  deprive 
it  of  water),  it  is  quite  colourless,  and  had,  according  to  my  experiments,  a  sp.  gr.  of  0.833  at 
56°  F.  [0.8 13  at  60°,  Apjohn].  It  boils  at  about  268°  F.  Dr.  Apjohn  failed  to  congeal  it  at  —  6°  F. ; 
but  Cahours  congealed  the  oil  from  potato  spirit  at  —  4°  F.  It  burns  in  the  atmosphere  witli  a 
flame  like  that  of  light  carburetted  hydrogen  gas  [with  a  bluish-white  flame,  Cahours].  It 
dissolves  iodine  ;  and,  according  to  Dr.  Apjohn,  is  a  good  solvent  for  fats,  resins,  and  camphor. 
It  is  not  miscible  with  water,  which,  however,  sparingly  dissolves  it.  Neither  is  it  miscible 
with  liquor  ammonia?,  nor  with  liquor  potassae.  It  dissolves  in  nitric  acid,  but  acquires  a  slightly 
yellowish-red  tinge;  and,  when  the  mixture  is  heated,  violent  reaction  takes  place;  nitrous 
fumes  mixed  with  nitric  ether  are  so  rapidly  evolved,  that,  if  the  experiment  be  performed  in 
a  tubulated  retort,  the  stopper  is  sometimes  driven  out  with  considerable  violence.  When 
mixed  with  oil  of  vitriol,  a  violet-  or  blood  red-coloured  thick  liquid,  with  the  evolution  of  a 
mint-like  odour,  is  produced,  and,  according  to  Cahours.  sulphoamylic  acid  (bisulphate  of  oxide  of 
amyle  Cl0H"-f-O+2SO3-(-Aq.  is  formed.  When  distilled  with  dry  phosphoric  acid,  it  yields, 
according  to  the  same  authority,  a  carbo-hydrogen  called  amilene  (C10H10).  Potassium  readily 
decomposes  it  with  the  evolution  of  hydrogen.  If  it  be  heated  with  fused  potash,  hydrogen  is 
disengaged,  and  a  compound  of  potash  and  valerianic  acid  (C10H9O34-Aq.)  is  formed. 

This  oil  is  composed  of  carbon,  hydrogen,  and  oxygen.  Cahours  regards  it  as  the  hydrated 
oxide  of  a  hypothetical  base, called  arnule  or  amyle  (C10HU),  and  Liebig  has  adopted  his  views. 


Atoms.  Eq.  Wt.  PerCt. 
Carbon  ...     10           60  68.18 

Hydrogen     .     12  12  13  64 

Oxygen     .  .       2  16  18.18 


Apjohn. 

Dumas. 

Cahours 

68.13 

68.6 

68.90 

13.33 

136 

13.58 

18.54 

17.8 

17.52 

Corn  Spirit 
Oil 


'.'I 


100.00 


100.00 


100.00 


Or,  Atoms.  Eq.  Wt. 

Amule 1  71 

Oxygen 1  8 

Water 1  9 


Hydrate  of  Oxide 
of  Amule   .  .  . 
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I  am  informed  by  Messrs.  Bowerbank,  that  they  obtain  from  500  gallons  of  corn  spirit  about 
one  gallon  of  oil,  whieh  they  employ  as  a  substitute  for  lamp  oil. 

[This  preparation,  under  the  name  of  Alcohol  Amylicum,  or  Fusel  Oil,  has  been  introduced 
into  the  Supplement  of  the  last  Dublin  Pharmacopeia. 

Take  of  the  light  liquid  which  may  be  obtained  at  any  large  distillery  by  continuing  the  dis- 
tillation for  some  time  after  the  pure  spirit  has  been  all  drawn  off,  any  convenient  quantity. 

Introduce  it  into  a  small  still  or  retort  connected  with  a  condenser,  and  apply  heat  so  as  to 
cause  distillation.  As  soon  as  the  oil  begins  to  come  over  unmixed  with  water,  the  receiver 
should  be  changed,  and  the  distillation  being  resumed,  and  carried  nearly  to  dryness,  the  de- 
sired product  will  be  obtained.  The  liquid  drawn  over  during  the  first  part  of  the  distillation 
will  consist  of  an  aqueous  fluid,  surmounted  by  a  stratum  of  the  fusel  oil.  This  latter,  though 
impregnated  with  a  minute  quantity  of  water,  should  be  separated  and  preserved  as  being  suf- 
ficiently pure  for  use. — En.] 

2.  OSnanthic  Acid  and  (Ejtanthic  Ether. — The  only  liquid  obtained  in  the  distillation  of 
wine  is  a  mixture  of  (Enanthic  acid  and  (Enanthic  ether.     (See  Vinum,  ante,  p.  S92). 

Properties  of  Rectified  Spirit. — The  liquid  sold  by  rectifiers  as  rectified 
spirit  (Alcohol  Dilutum,  L. ;  Spirit  us  Rectificatus,  E.  D.)  varies  from  54  to  60,  or 
even  64jper  cent,  over  proof,  in  the  language  of  Sikes's  hydrometer.  Hatters  em- 
ploy that  at  54  or  56 ;  varnish-makers  that  at  58  per  cent,  over  proof.  The  Lon- 
don College  fixes  the  sp.  gr.  at  0.838  at  62°  F.;  the  Edinburgh  College  at  0.838, 
or  under,  at  60°  F.j  the  Dublin  College  at  0.840 ;  [the  U.  S.  Pharmacopoeia  at 
0.835.] 

Parity.  Rectified  spirit,  besides  having  the  specific  gravity  above  mentioned, 
should  be  colourless,  transparent,  and  not  rendered  turbid  on  the  addition  of  water. 
"  In  taste  and  smell  it  resembles  wine."  (Ph.  L.)  Its  freedom  from  other  sub- 
stances than  alcohol  and  water  is  to  be  determined  partly   by  the   purity  of  its 


l  London  Medical  Gazette,  vol.  xviii.  p.  963. 

*  Lond.  Edin.  and  Dubl.  Phil.  Mag.  vol.  xvii.p.  86,  1S40. 

3  P harmaceutisches  Ventral-Blattfdr  1837,  S.  807  — Siticus,  from  ir/T/xof,  of  or  pertaining  to  corn. 
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odour,  by  the  absence  of  any  acid  or  alkaline  reaction,  and  by  its  easy  and  com- 
plete volatility.  It  is  frequently  contaminated  with  the  oil  of  com  spirit;  of  the 
presence  of  which  there  are  two  tests,  sulphuric  acid  and  nitrate  of  silver.  If 
colourless  oil  of  vitriol  be  added  to  rectified  spirit,  it  causes  a  red  tinge  if  the  oil 
be  present.  According  to  Vogel,  nitrate  of  silver  is  a  more  delicate  test  for  the 
oil ;  if  it  be  mixed  with  spirit,  and  exposed  to  solar  light,  it  becomes  red  if  any 
oil  be  present,  but  undergoes  no  change  of  colour  if  the  spirit  be  pure.  The  fol- 
lowing are  the  directions  of  the  Edinburgh  College  for  the  application  of  this  test : — 
"Four  fluidounces  [of  rectified  spirit]  treated  with  25  minims  of  solution  of  nitrate  of  silver 
\Ph.  Ed.],  exposed  to  bright  light  for  twenty-four  hours,  and  then  passed  through  a  filter  puri- 
fied by  weak  nitric  acid,  so  as  to  separate  the  black  powder  which  is  formed,  undergo  no  farther 
change  when  exposed  to  light  with  more  of  the  test. 

The  peculiar  odour  which  spirit  obtained  from  brandy  or  whiskey  possesses,  de- 
pends on  a  volatile  oil,  which  "  is  best  removed,  on  the  small  scale,  by  rectification 
with  a  little  caustic  potash  (Gbbel,  Liebig),  or  by  digesting  the  spirits  with  freshly- 
iguited  pine  charcoal."1 

Proof  Spirit  (Spirit us  tenuior,  L.  E.  D.) — The  sp.  gr.  of  proof  spirit  is  fixed 
by  law  at  0.920.  [The  London  College  directs  that  it  should  be  made  by  adding 
to  every  five  pints  of  Rectified  Spirit  (Spiritus  Rectificatus,  or  Alcohol  Dilutum, 
sp.  gr.  0.838)  three  pints  of  distilled  water  at  a  temperature  of  62°  The  Edin- 
burgh College  orders  of  rectified  Spirit  (sp.  gr.  0.838)  ^xxi,  and  of  Distilled  Wa- 
ter .fxij,  or  a  sufficiency.  The  Dublin  College  orders  of  Rectified  Spirit  (sp.  gr. 
0.840)  seven  pints,  Distilled  Water,  four  pints.  Mix.  The  specific  gravity  is  0.920. 
This  College  prepares  a  stronger  spirit,  called  Spiritus  Fortior,  by  agitating  eight 
ounces  of  carbonate  of  potash,  dried  at  a  low  red  heat,  with  half  a  gallon  of  recti- 
fied spirit,  separating  the  upper  stratum  by  decantation,  and  distilling  the  liquid 
thus  separated  in  a  chloride  of  zinc  bath,  with  a  Liebig's  condenser,  until  the  pro- 
duct amounts  to  seventy-two  ounces.  The  specific  gravity  of  the  Spiritus  Fortior 
is  0.818.  It  is  an  intermediate  compound  between  Alcohol  and  Rectified  Spi- 
rit.— Ed.]  The  tests  of  the  purity  of  Proof  Spirit  are  the  same  as  for  Rectified 
Spirit.] 

[The  Alcohol  Dilutum,  U.  S.  is  made  with  a  pint  of  Alcohol,  U.  S.  and  a 
pint  of  Distilled  Water;  sp.  gr.  0.935.] 

Preparation  of  Alcohol. — Alcohol  (E.  D.)  is  prepared  by  the  chemist  from 
the  rectified  spirit  purchased  of  the  rectifier.  It  is  obtained  by  adding  chloride  of 
calcium,  carbonate  of  potash,  or  well-burnt  lime,  to  the  spirit,  which  is  then  sub- 
mitted to  distillation.  The  salts  or  lime  retain  the  water,  while  the  alcohol  distils 
over.  The  Pharmacopoeia  of  the  London  College  contains  no  process  for  the  pre- 
paration of  alcohol. 

The  Edinburgh  College  directs  "Rectified  Spirit  Oj  ;  Lime  well  burnt  ^xviij.  Break  down 
the  lime  into  small  fragments;  expose  the  spirit  and  lime  together  to  a  gentle  heat  in  a  glass 
matrass  till  the  lime  begins  to  slake;  withdraw  the  heat  till  the  slaking  is  finished,  preserving 
the  upper  part  of  the  matrass  cool  with  damp  cloths.  Then  attach  a  proper  refrigeratory,  and 
with  a  gradually-increasing  heat,  distil  off  seventeen  fluidounces.  The  density  of  this  alcohol 
should  not  exceed  0.796;  if  higher,  the  distillation  must  have  been  begun  before  the  slaking  of 
the  lime  was  finished. 

The  Dublin  College  takes  of  Spirit  rectified  by  Carbonate  of  Potash  (Spiritus  Fortior),  of  a 
sp.  gr.  0.818,  Oj ;  Pulverized  fresh-burnt  Lime  %x.  This  mixture  is  to  be  distilled  by  means 
of  a  chloride  of  zinc  bath  until  a  product  of  nearly  |xvj,  of  a  sp.  gr.  0.795,  is  procured.  The 
first  two  ounces  are  to  be  rejected. 

Properties  of  Alcohol— Alcohol  is  a  limpid,  colourless,  inflammable  liquid, 
having  a  peculiar  and  penetrating  odour,  and  a  burning  taste.  Its  sp.  gr.  at  60°  F. 
is  0.7947  ;  at  68°  F.  it  is  0.792—0.791.  It  is  obvious,  therefore,  that  the  Alcohol 
of  the  Edinburgh  and  Dublin  colleges  is  a  mixture  of  alcohol,  properly  so  called, 
and  water.  No  means  of  solidifying  it  are  at  present  known.  [It  has  been  ex- 
posed by  Faraday  to  a  cold  of  166°,  by  means  of  a  bath  of  solid  carbonic  acid  and 


1  Turner's  Elements  of  Chemistry,  p.  829,  7th  edit.  Lond.  1840. 
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ether.  It  acquired  the  consistency  of  castor-oil,  but  did  not  solidify. — Ed.]  It 
boils  at  172°  F. ;  every  volume  of  the  boiling  liquid  gives  488.3  volumes  of  vapour, 
calculated  at  212°  F.  It  is  very  combustible.  In  atmospheric  air  it  burns  with  a 
pale  blue  flame,  giving  out  a  very  intense  heat,  and  generating  carbonic  acid  and 
water,  but  depositing  no  carbon,  unless  the  supply  of  oxygen  be  deficient.  The 
colour  of  the  flame  may  be  variously  tinted — as  yellow  by  chloride  of  sodium, 
whitish-violet  by  chloride  of  potassium,  green  by  boracic  acid  or  a  cupreous  salt, 
carmine  red  by  chloride  of  lithium,  crimson  by  chloride  of  strontium,  and  greenish- 
yellow  by  chloride  of  barium. 

Alcohol  has  a  strong  affinity  for  water;  hence  it  abstracts  this  fluid  from  the  at- 
mosphere, and  precipitates  from  their  watery  solution  those  salts  (e.  g.  sulphate  of 
potash)  which  are  not  soluble  in  spirit ;  while,  on  the  other  hand,  water  precipi- 
tates from  their  alcoholic  solution  those  substances  (e.  g.  resin  and  oil)  not  soluble 
in  water.  By  the  mixture  of  alcohol  and  water,  heat  is  evolved,  while  air-bubbles 
are  so  copiously  developed,  that  for  a  few  moments  the  liquid  appears  turbid. 
When  cold,  the  resulting  compound  is  found  to  possess  a  greater  density  than  the 
mean  of  its  constituents ;  but  as  the  condensation  varies  with  the  proportions  of 
alcohol  and  water  employed,  the  sp.  gr.  of  the  resulting  compound  can  be  ascer- 
tained by  experiment  only.  The  maximum  condensation  is  obtained  by  mixing 
54  vols,  of  alcohol  with  49.77  vols,  of  water;  the  resulting  compound  measures 
100  vols.,  so  that  the  condensation  is  3.77.  If  we  regard  this  as  a  definite  com- 
pound of  alcohol  and  water,  its  composition  may  thus  be  stated  : — 

Rudberg. 


Eq.        Eq.  Wt.     Per  Cent.  Wt.  Vols.        Weight. 

Alcohol 1  23  46  5-1.00  42.91 

Water 3  27  54  49.77  49.77 


Terhydrate  of  Alcohol  .    1  50  ]00  100.00  92.63 

[condensation  3.77] 

Alcohol  combines  with  certain  salts  (as  the  chlorides  and  nitrates)  to  form  defi- 
nite compounds,  which  have  been  termed  alcohates,  in  which  the  alcohol  appears  to 
act  as  a  substitute  for  the  water  of  crystallization.  Alcohol  is  a  solvent  of  many 
organic  substances,  as  volatile  oil,  fixed  oil,  resin,  extractive,  most  varieties  of  sugar, 
many  nitrogenous  organic  acids,  the  vegetable  alkalies,  urea,  caseine,  gliadine, 
leucine,  and  osmazome.  It  prevents  the  putrefaction  of  animal  substances,  and  is, 
in  consequence,  extensively  employed  in  the  preservation  of.anatomical  preparations. 
It  acts,  in  part  at  least,  by  excluding  air  (oxygen)  and  water,  the  two  powerful 
promoters  of  putrefaction  ;  for  when  animal  substances  are  immersed  in  spirit,  this 
fluid  abstracts  water  from  the  tissue,  which,  in  consequence,  shrivels  up,  and  thus 
prevents  putrefaction,  by  removing  one  of  the  essential  conditions  to  its  production, 
namely,  the  presence  of  water.  Its  attraction  for  water,  and  its  power  of  coagulating 
albuminous  substances,  arc  properties  which  probably  assist  in  rendering  it  an  anti- 
septic. Alcohol  and  rectified  spirit  of  wine  give  greater  firmness  to  and  whiten  the 
animal  tissues.  The  latter  property  is  objectionable  in  the  preservation  of  some 
morbid  specimens,  as  gelatiniform  cancer  (cancer  gelatiniforme  or  ariolaire  of 
Cruveilhier — the  matlere  colhlde  of  Laennec).  A  mixture  of  one  part  rectified  spirit 
and  three  water  will,  however,  preserve  specimens  of  the  last-mentioned  disease  in 
a  transparent  condition. 

Characteristics. — Alcohol  and  ardent  spirits  are  recognized  by  their  inflam- 
mability, odour,  taste,  and  miscibility  with  water.  They  dissolve  camphor  and  resin. 
In  order  to  detect  alcohol  in  liquids  supposed  to  contain  it,  let  the  suspected  liquor 
be  submitted  to  distillation  with  a  gentle  heat  (as  from  a  vapour  or  water-bath), 
and  to  the  distilled  liquid  add  dry  carbonate  of  potash,  to  abstract  the  water.  The 
alcohol  floats  on  the  surface  of  the  alkaline  solution,  and  may  be  recognized  by  the 
characters  above  mentioned  [especially  by  its  power  of  dissolving  camphor]. 

Composition. — The  elementary  constituents  of  alcohol  are  carbon,  hydrogen,  and 
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oxygen;  [and,  according  to  the  views  of  modern  chemists,  the  formula  for  this  com- 
pound is  C4H6Oa==46,  or  Ae  O  +  HO;  i.  e.  alcohol  is  regarded  as  a  hydrated  oxide 
of  ethyle,  a  compound  radical,  which  has  recently  been  procured  in  a  separate  state 
by  Dr.  Frankland.— Ed.] 

Alcoholometry.  —  The  value  of  ardent  spirit  is,  of  course,  proportionate 
to  the  quantity  of  alcohol  contained  therein,  and,  there- 
fore, a  ready  mode  of  estimating  this  is  most  desirable.  The 
alcoholometrical  method  usually  adopted  consists  in  determin- 
ing the  sp.  gr.  of  the  liquid  by  an  instrument  called  the 
hydrometer  (from  i'fiwp,  water,  and  pctpov,  a  measure).  That 
employed  in  this  country,  in  the  collection  of  the  duties  on 
spirits,  is  called  Sikes's  hydrometer  (Fig.  391).  Spirit  having 
the  sp.  gr.  0.920,  at  60°  F.,  is  called  proof  spirit ;  that 
which  is  heavier  is  said  to  be  under  proof,  while  that  which 
is  lighter  is  called  over  proof  The  origin  of  these  terms  is 
as  follows :  Formerly,  a  very  rude  mode  of  ascertaining  the 
strength  of  spirits  was  practised,  called  the  proof;  the  spirit 
was  poured  upon  gunpowder,  in  a  dish,  and  inflamed.  If  at 
the  end  of  the  combustion  the  gunpowder  took  fire,  the  spirit 
was  said  to  be  above  or  over  proof;  but  if  the  spirit  con- 
tained much  water,  the  powder  was  rendered  so  moist  that  it 
did  not  take  fire ;  in  this  case,  the  spirit  was  declared  to  be 
below,  or  under  proof .  As  spirit  of  different  strengths  will 
or  will  not  inflame  gunpowder,  according  to  the  quantity  of 
spirit  employed,  it  became  necessary  to  fix  the  legal  value 
of  proof  spirit.  Spiritus  tenuior,  Ph.  L.,  is  defined  by  act 
Hydrometer,  with  one  of  its  oi?  parliament  to  be  such,  that  at  the  temperature  of  51°  F., 
ballast  weights  (a).  thirteen  volumes  of  it  weigh  exactly  as  much  as  twelve 
b.  Another  weight.  volumes  of  water.  According  to  this  definition,  the  sp.  gr. 
at  60°  F.  is  0.920,  and  spirit  of  this  strength  consists  of — 


Alcohol 
Water 


By  Weight.  Sp.  Gr. 

.   .       49 0.791 

.  .      51     1.000 


Proof  spirit 


100 


0.920 


Spirit  which  is  of  the  strength  of  43  per  cent,  over  proof  at  the  least,  is  recognized  by  the 
legislature'  as  spirits  of  wine.  All  spirit  under  this  strength  is  known  in  trade  as  plain  spirit. 
Distillers  are  not  permitted2  to  send  out  spirits  at  any  other  strengths  than  25  or  11  per  cent. 
above,  or  10  per  cent,  below  proof.  Raw  corn  spirit,  therefore,  is  sold  at  25  or  1 1  per  cent,  above 
proof.  Compounded  spirits  (as  Gin)  are  not  allowed3  to  be  kept  or  sent  out  stronger  than  17  per 
cent,  under  proof ;  but  Gin,  as  sold  by  the  rectifier,  is  usually  22  per  cent,  underproof.  Foreign  or 
Colonial  spirits  (not  being  compounded  colonial  spirits)  must  not  be  kept  or  sent  out  of  less 
strength  than  17  per  cent,  under  proof*  Rum  and  Brandy,  as  commonly  sold,  are  10  per  cent, 
under  proof. 

A  series  of  carefully  drawn-up  tables,  showing  the  relation  which  exists  between 
the  sp.  gr.  of  spirit  of  different  strengths,  and  the  indications  of  Sikes's  hydro- 
meter, is  a  great  desideratum.  Mr.  G-utteridge5  has  published  some  tables  ;  but 
several  of  his  statements  do  not  coincide  with  experiments  which  I  have  made  on 
the  subject.     The  following  are  extracts  from  his  work  : 


1  6  Geo.  IV.  cap.  SO.  Sects.  101  &.  114. 
*  Ibid.  Sect.  124. 


»  Ibid.  Sect.  SI. 
4  Ibid   tSect .  130. 
Thebe  Plus  Ultra  of  Assaying,  Weighing,  Measuring,  and  Valuing  of  Spirituous  Liquors,  vol.  ii. 


By  W.  Guttendge.    London,  1828. 
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SIKES'S  HYDROMETER. 

Sp.  Gr.  at 
6(PF. 

70     per  centum   ....  0.8095 

64        0.8-221 

63.1 0.8238 

02        0.8259 

61.1      0.8277 

60        0.829S 

.     59.1 0.8315 

^58        0.8336 

57.1     0.8354 

56         0.8376 

55.9 0.8.J79 

55.7 0.8383 

55.0 0.8396 

54.1     0.8413 

50. t 0.8492 

43.1      0.8597 

25        0.8869 

1 11.1 0.9060 


■>■ 


SIKES'S   HYDROMETER. 

Sp.  Gr.  at 

603F. 

Proof 0  9200 

(  5    per  centum    ....  0.9259 

10        0.9318 

11         0.9329 

15.3 0.9376 

17.1 0.9396 

20        0.9426 

22.3 0.9448 

23.1 0.9456 

25.1 0.9476 

30.1      0.9522 

40.1 0.9603 

50.3 0.9673 

60.4 0.9734 

70.1 0.9790 

80.4 0.9854 

90.2 0.9922 

1 100  (water) 1.0000 


The  sp.  gr.  of  spirit  may  be  readily  ascertained  by  Lovi's  beads,  or  by  the 
cific  yravity  bottle. 


Table  of  the  Specif. 

:  Gravities 

of  Mixtures  of  Spirit 

(0.825  at  60O  F.)  and  Water  at  603  F.i 

Temperature  60?  F. 

Sp.  gr. 

Temperature  603  f. 
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1 100  + 
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Water  100  - 
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100  + 
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100  - 
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" 

100  + 

14 

10     . 
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«< 

100  - 

tt 

85     .    . 

.     0  93749 

'< 

100  + 

(( 

15     . 

.    .     0.85430 

ii 

100  - 

n 

80     .   . 

.    0.94018 

ii 

100  + 

II 

20     . 

.    .     0.86208 

(i 

100  - 

it 

75     .    . 

.    0.94296 

it 

100  + 

II 

25     . 

.    .     0  86918 

ii 

100  - 

u 

70     .    . 

.     0.94579 

" 

ioo  + 

(C 

30    . 

.    .    0.87568 

«i 

100  - 

..        " 

65    .   . 

.     0.94876 

<< 

100  + 

100  + 

<< 

35     . 

.    .    0.68169 

u 

100  - 

..        " 

60     .    . 

.    0  95181 

u 

(1 

40    . 
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(I 
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ii 
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.     0.95493 

'•' 

ioo  4- 
ioi)  + 

<< 

45     . 

.    .     0.89232 

" 

100  - 

L         " 

50     .    . 

.     0.95804 

" 

<< 
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CI 
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-          " 
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<< 
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II 
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li 
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t( 
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II 

60     . 
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" 
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M 
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" 
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II 
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<< 
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it 
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" 
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(i 
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14 
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<< 
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«' 
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II 
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'• 
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It 
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" 
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(I 

" 
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u 
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Another  mode  of  judging  of  the  strength  of  spirits  is  the  phial  test,  technically 
called  the  bead;  the  preuve  d'Hollande  of  the  French.  It  consists  in  shaking  the 
spirit  in  a  phial,  and  observing  the  size,  number,  and  bursting  of  the  bubbles  (or 
beads  as  they  are  termed) ;  the  larger  and  more  numerous  the  beads,  as  well  as  the 
more  quickly  they  break,  the  stronger  the  spirit.  Hitherto  chemical  analysis  has 
been  of  little  avail  in  determining  the  strength  of  spirit,  at  least  for  commercial 
purposes;  for,  on  the  one  hand,  we  are  yet  in  want  of  an  accurate  method  of  de- 
termining the  relative  quantities  of  alcohol  and  water  in  mixtures  of  these  fluids; 
while,  on  the  other,  the  combustion  of  spirit  by  the  black  oxide  of  copper,  and  the 
estimation  of  the  quantity  of  alcohol  by  the  carbonic  acid  produced,  is  impracticable 
for  ordinary  purposes. 

[The  strength  of  alcoholic  liquids  may  be,  in  general,  determined  by  the  follow- 
ing process.  Place  four  ounces  of  the  liquid  in  a  retort,  and  distil  two  ounces  at  a 
very  low  temperature.  Make  up  the  distilled  liquid  in  the  receiver  to  four  ounces 
with  distilled  water,  and  agitate  the  mixture  until  the  liquids  are  thoroughly  incor- 
porated. When  the  mixture  is  quite  cold,  its  specific  gravity  may  be  taken  by  the 
bottle,  and  the  temperature  being  noted,  its  strength  may  be  read  off  by  the  aid  of 
the  above  table. — Ed.] 

Physiological  Effects,  o.  On  Vegetables. — Alcohol  acts  on  plants  as  a  rapid 
and  fatal  poison.     Its  effects  are  analogous  to  those  of  hydrocyanic  acid. 

(3.  On  Animals. — Leeches  immersed  in  spirit  die  in  two  or  three  minutes.  Their 


i  Drawn  up  from  Gilpin's  Tables  in  the  Philosophical  Transactions  for  1792. — Tlie  spirit,  which  Mr. 
Gilpin  called  alcohol,  was  composed  of  89  alcohol  (sp.  gr.  0.796  at  60^  F.)  and  11  water. 
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bodies  are  shrivelled  or  contracted,  and  before  death  they  make  but  few  movements; 
the  head  and  tail  of  the  animal  are  drawn  together.  Fontana1  found,  that  when 
half  the  body  of  a  leech  was  plunged  in  spirit,  this  part  lost  all  motion,  whilst  the 
other  half  continued  in  action.  The  same  experimentalist  observed,  that  spirit 
killed  frogs,  when  administered  by  the  stomach  (in  doses  of  40  drops),  injected 
beneath  the  skin,  or  when  applied  to  the  brain  or  spinal  marrow.  Plunging  the 
heart  of  this  animal  into  spirit  caused  its  motion  to  cease  in  twenty  seconds.  Ap- 
plied to  the  right  crural  nerve  of  a  frog,  it  destroyed  the  power  of  moving  in  the 
right  foot,  on  the  application  of  stimulus.  Monro2  observed  that  alcohol  applied 
to  the  hind  legs  of  a  frog  rendered  the  pulsations  of  the  heart  less  frequent,  and 
diminished  sensibility  and  mobility.  Fontana3  states,  that  turtles  were  killed  by 
spirit  administered  by  the  stomach  or  by  the  anus,  or  injected  beneath  the  skin;  be- 
fore death,  the  animal  became  motionless  ;  applied  to  the  heart  of  these  animals,  it 
destroyed  the  contractility  of  this  viscus.  Some  very  interesting  experiments  were 
made  with  spirit  on  birds  by  Flourens.4  This  distinguished  physiologist  adminis- 
tered six  drops  of  alcohol  to  a  sparrow,  whose  skull  he  had  laid  bare.  In  a  few 
minutes  the  animal  began  to  be  unsteady  both  in  walking  and  flying.  After  some 
time  a  dark-red  spot  appeared  on  the  skull,  in  'the  region  of  the  cerebellum,  and 
became  larger  and  deeper-coloured  in  proportion  as  the  alcohol  more  powerfully 
affected  the  animal.  I  have  given  alcohol  to  birds,  but  have  hitherto  been  unable 
to  discover  the  physical  changes  here  stated.  In  some  other  experiments,  Flourens 
observed  that  alcohol  produced  the  same  effects  on  the  movements  of  birds  as  the 
removal  of  the  cerebellum  occasioned,  but  that,  when  alcohol  was  administered,  the 
animal  lost  the  use  of  his  senses  and  intellectual  faculties ;  whereas,  when  the  cere- 
bellum was  removed,  no  alcohol  being  given,  he  preserved  them.  From  these  and 
other  observations,  Flourens  is  of  opinion  that  alcohol,  in  a  certain  dose,  acts  spe- 
cifically on  the  cerebellum,  and  that  in  larger  doses  it  affects  other  parts  also.  Far- 
thermore,  he  thinks  the  physical  action  of  alcohol  on  the  cerebellum  to  be  abso- 
lutely the  same  as  a  mechanical  lesion. 

The  effect  of  alcohol  on  fishes  is  analogous  to  that  on  other  animals.  If  a  little 
spirit  be  added  to  water,  in  which  are  contained  some  minnows  (Cyprinus phoxinus, 
Linn.),  the  little  animals  make  a  few  (spasmodic?)  leaps,  and  become  incapable  of 
retaining  their  proper  position  in  the  water,  but  float  on  their  sides  or  back.  If 
removed  into  pure  water,  they  soon  recover. 

The  mammals,  on  which  the  effects  of  alcohol  have  been  tried,  are  dogs,  cats, 
horses,  rabbits,  and  guinea-pigs.  The  principal  experimentalists  are,  Courten,5 
Fontana,6  Viborg,7  Brodie,8  and  Orfila.9  The  results  of  their  experiments  may  be 
thus  briefly  expressed:  Four  drachms  of  alcohol,  injected  into  the  jugular  vein  of 
a  dog,  coagulated  the  blood,  and  caused  instant  death  (Orfila).  Introduced  into 
the  stomach  of  cats,  dogs,  or  rabbits,  it  produces  an  apoplectic  condition  (Brodie 
and  Orfila);  this,  state  is  preceded,  according  to  Orfila,  by  a  strong  excitement  of 
the  brain.  The  same  experimentalist  found  that  alcohol  acts  with  less  energy  when 
injected  into  the  cellular  texture,  than  when  introduced  into  the  stomach;  from 
which  he  infers  that  its  first  effects  are  the  result  of  the  action  which  it  exerts  on 
the  extremities  of  the  nerves ;  though  he  admits  that  ultimately  it  becomes  absorbed. 
On  examining  the  bodies  of  animals  killed  by  introducing  alcohol  into  the  stomach, 
this  viscus  has  been  found  in  a  state  of  inflammation. 

y.  On  Man. — The  effects  of  alcoholic  liquors  on  man  vary  with  the  strength  of 
the  liquid,  the  substances  with  which  the  alcohol  is  combined,  the  quantity  taken, 
and  the  constitution  of  the  patient. 


1  Treatise  on  the  Venom  of  the  Viper,  translated  by  J.  Skinner,  vol.  ii.  p.  371    et  w« 
■  Essays  and  Observ.  Physic,  and  Literary,  vol.  iii.  p.  340.  '  3  Op.  cit.  p   36.3   et  wi 

iQ0iReCherCheS  SUT  Us  f°nctions  et  tes  Propriety  du  systeme  nerveuz  dans  les  animaux  vertilris.     Paris, 
5  Philosophical  Transactions  for  1712.  e  q„_  supra  cit 

•  Abhandl.fUr  T  ierdrzte.  Tlieil  II.  quoted  by  Wibmer,  Die  Wirkung,  &c. 
8  Philosophical  Transactions  for  1811.  9  Toxicologic  Gtnirale. 
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00.  The  local  effects  of  alcohol  or  rectified  spirit  are  those  of  a  powerfully  irritant 
and  caustic  poison.  To  whatever  part  of  the  body  this  agent  is  applied,  it  causes 
contraction  and  condensation  of  the  tissue,  and  gives  rise  to  pain,  heat,  redness,  and 
other  symptoms  of  inflammation.  These  effects  depend  partially  or  wholly  on  the 
chemical  influence  of  alcohol  over  the  constituents  of  the  tissues;  for  the  affinity 
of  this  liquid  for  water  causes  it  to  abstract  the  latter  from  soft  living  parts  with 
which  alcohol  is  placed  in  contact ;  and  when  these  are  of  an  albuminous  or  fibri- 
nous nature,  it  coagulates  the  liquid  albumen  or  fibrin,  and  increases  the  density 
and  firmness  of  the  solid  albumen  or  fibrin.  The  irritation  and  inflammation  set 
up  in  parts  to  which  alcohol  is  applied,  depend  (in  part)  on  the  resistance  which 
the  living  tissue  makes  to  the  chemical  influence  of  the  poison;  in  other  words,  it 
is  the  reaction  of  the  vital  powers  brought  about  by  the  chemical  action  of  alcohol. 
But,  besides  the  local  influence  of  this  liquid,  dependent  on  its  affinity,  we  can 
hardly  refuse  to  admit  a  dynamical  action,  in  virtue  of  which  it  sets  up  local  irrita- 
tion and  inflammation,  independent  of  its  chemical  agency.  The  coagulation  of 
the  blood  contained  in  the  vessels  of  the  part  to  which  this  liquid  is  applied  (an 
effect  which  Orfila  observed  when  he  killed  an  animal  by  injecting  alcohol  into  the 
cellular  tissue  of  the  thigh  of  a  dog),  depends  on  the  chemical  influence  of  the 
poison. 

f3>3.  The  remote  effects  of  ardent  spirits  on  man  may  be  conveniently  considered 
in  the  order  of  their  intensity ;  and  for  this  purpose  we  may  divide  them  into  three 
degrees  or  stages.1 

1.  First  or  mildest  degree.  Excitement. — This  is  characterized  by  excitement  of  the 
vascular  and  nervous  systems.  The  pulse  is  increased  in  frequency,  the  face  flushed,  the  eyes 
animated  and  perhaps  red,  the  intellectual  functions  are  powerfully  excited,  the  individual  is 
more  disposed  to  joy  and  pleasure  ;  cares  disappear  ;  the  ideas  flow  more  easily  and  are  more  bril- 
liant. At  this  period,  the  most  violent  protestations  of  love  and  friendship  are  frequently  made  ; 
there  is  a  strong  disposition  to  talk,  and  various  indiscretions  are  oftentimes  committed  (In  vino 
verilas).  This  degree  of  effect  I  presume  to  be  the  condition  to  which  all  persons  aspire  in 
drinking;  the  unfortunate  drinks  to  drown  his  cares;  the  coward  to  give  him  courage  ;  the  bon- 
vivant  for  the  sake  of  enjoying  the  society  of  his  friends  ;  the  drunkard  for  mere  sensuality.  None, 
perhaps,  would  wish  to  go  beyond  this;  yet  many,  when  they  have  got  thus  far,  exceed  their 
intended  limit. 

2.  Second  degree.  Intoxication,  or  Drunkenness. — The  essential  character  of  this  stage 
is  a  disordered  condition  of  the  intellectual  functions  and  volition  ;  manifested  by  delirium, 
varying  in  its  characters  in  different  individuals,  and  by  an  incapability  of  governing  the  action 
of  the  voluntary  muscles.  This  state  is  accompanied  with  excitement  of  the  vascular  system, 
and  frequently  with  nausea  and  vomiting ;  it  is  followed  by  an  almost  irresistible  desire  for  sleep, 
which  usually  continues  for  several  hours,  and  is  attended  with  copious  perspiration.  When 
the  patient  awakes,  he  complains  of  headache,  loathing  of  food,  great  thirst,  and  lassitude;  the 
tongue  is  furred  and  the  mouth  clammy. 

During  a  paroxysm  of  drunkenness,  certain  peculiarities  are  observed  in  the  character  of  the 
delirium  in  different  individuals.  These  appear  to  depend  on  what  is  commonly  denominated 
temperament.  Mr.  Macnish2  has  offered  a  classification  of  drunkards,  founded  on  these  pecu- 
liarities. He  describes  the  sanguineous  drunkard,  the  melancholy  drunkard,  the  surly  drunkard,  the 
phlegmatic  drunkard,  the  nervous  drunkard,  and  the  choleric  drunkard. 

3.  Third  degree.  Coma,  or  True  Apoplexy. — This  condition  is  usually  observed  when 
excessive  quantities  of  spirit  have  been  swallowed  in  a  short  time.  According  to  Dr.  Ogston, 
the  patient  is  sometimes  capable  of  being  roused;  the  pulse  is  generally  slow,  the  pupils  are 
usually  contracted,  but  more  commonly  dilated,  and  the  breathing  is  for  the  most  part  slow; 
but  exceptions  exist  to  all  these  statements.  Convulsions  are  rare  ;  when  they  occur,  the  patients 
are  usually  young.  In  some  cases,  actual  apoplexy  (with  or  without  sanguineous  extravasation) 
is  brought  on.  The  immediate  cause  of  death  appears  to  be  either  paralysis  of  the  muscles  of 
respiration,  or  closure  of  the  glottis. 

1  The  newspaper  reports  of  the  proceedings  at  the  Metropolitan  Police  Offices  furnish  examples  of  the 
employment,  by  the  lower  classes,  of  certain  terms  to  designate  the  different  degrees  of  the  effects  of  fer- 
mented and  spirituous  liquors.  When  an  individual  is  merely  excited,  he  is  described  ns  fresh  ;  but  neither 
tipsy  nor  drunk.  When  the  disordered  intellect  is  just  commencing,  he  is  said  to  be  half  seas  over.  When 
he  is  beginning  to  be  unsteady  in  his  gait,  be  is  described  as  being  tipsy.  When  he  reels,  falls  about,  is 
incapable  of  Standing,  but  is  yet  sensible,  he  is  said  to»be  drunk.  And,  lastly,  when  he  is  insensible,  or 
nearly  so,  he  is  described  as  dead  drunk.— Sir  Walter  Scott  (Waverley)  distinguishes  fuddled  or  half  seas 
over  (ebriolus)  from  drunken  (ebrius*. 

■  The  Anatomy  of  Drunkenness,  2d  ed.  p.  43,  Glasgow,  1888. 
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Consequences  of  Habitual  Drunkenness. — The  continued  use  of  spirituous 
liquors  gives  rise  to  various  morbid  conditions  of  system,  a  few  only  of  the  most  re- 
markable of  which  can  be  here  referred  to.  Oue  of  these  is  the  disease  known  by 
the  various  names  of  delirium  tremens,  d.  potatorum,  oinomania,  &c,  and  which  is 
characterized  by  delirium,  tremor  of  the  extremities,  watchfulness,  and  great  fre- 
quency of  pulse.  The  delirium  is  of  a  peculiar  kind.  It  usually  consists  in  the 
imagined  presence  of  objects  which  the  patient  is  anxious  to  seize  or  avoid.  Its 
pathology  is  not  understood.  It  is  sometimes,  but  not  constantly,  connected  with, 
or  dependent  on,  an  inflammatory  coudition  of  the  brain  or  its  membranes.  Some- 
times it  is  more  allied  to  nervous  fever.  Opium  has  been  found  an  important  agent 
in  relieving  it. 

Insanity  is  another  disease  produced  by  the  immoderate  and  habitual  use  of 
spirituous  liquors.  In  110  cases  of  this  disease,  occurring  in  male  patients  admitted 
into  the  Hanwell  Asylum  in  1840,  no  less  than  31  were  ascribed  to  intemperance, 
while  34  were  referred  to  combined  causes,  of  which  intemperance  was  stated  to  be 
one.  It  is  remarkable,  however,  that  of  70  female  patients,  admitted  during  the 
same  year,  only  four  cases  were  ascribed  to  intemperance.1 

Disease  of  the  liver  is  frequently  met  with  in  drunkards  who  use  ardent  spirits. 
It  is  generally  of  the  kind  termed,  by  Baillie,  common  tubercle  of  the  liver  ;  by  Dr. 
Elliotson,3  the  <jin  liver  ;  by  others,  granulated,  tabulated,  mamellated,  or  scirrhous 
liver.  Lacnnec  calls  it  cirrhosis  (from  xtfobc,  yellowish),  in  reference  to  its  usual 
tawny,  yellow  colour.  A  beautiful  representation  of  it  is  given  by  Cruveilhier.3 
Dr.  Carswell4  has  described  it  as  consisting  in  atrophy  of  the  lobular  structure  of 
the  liver,  produced  by  the  presence  of  a  contractile  fibrous  tissue.  It  is  not,  there- 
fore, a  disease  depending  on  the  formation  of  a  new  tissue.  The  ascites,  which  so 
frequently  accompanies  it,  arises  from  the  compression  to  which  the  portal  vessels 
are  subjected  by  the  fibrous  tissue ;  and  the  jau*ndice,  another  frequent  effect  of  it, 
doubtless  depends  on  compression  of  the  gall  ducts.  Some  excellent  remarks  on 
this  disease  have  been  made  by  the  late  Dr.  Hope.5 

Stomach  affections  are  common  results  of  dram-drinking.  Persons  addicted  to 
the  use  of  ardent  spirits  suffer  from  loss  of  appetite,  and  are  usually  dyspeptic  ;  and 
chronic  inflammation  of  the  stomach,  or  even  a  scirrhous  state  of  the  pylorus,  has 
been  said  to  be  occasionally  produced  by  hard  drinking. 

Dram-drinkers  are  sometimes  affected  with  granular  disease  of  the  kidneys,  which 
is  generally  attended  by  albuminous  urine.  Dr.  Hope  regards  this  state  as  corre- 
sponding to  the  granular  liver  just  described.6 

Peculiarities  of  Intoxication  from  Spirit. — Different  kinds  of  ardent 
spirits  present  some  peculiarities  in  their  operation  on  the  system,  which  will  be 
noticed  hereafter  (see  Brandy,  Rum,  Gin,  Whiskey  and  Arrack). 

The  effects  of  spirit  agree,  in  a  considerable  number  of  circumstances,  with  those 
of  wine,  but  present  some  peculiarities.  Spirit  more  speedily  induces  excitement, 
which,  however,  is  of  shorter  duration,  being  more  rapidly  followed  by  collapse,  re- 
laxation, or  debility.  Death  is  by  no  means  an  infrequent  consequence  of  deep 
intoxication  from  spirit.  Dram-drinkers  suffer  usually  from  loss  of  appetite,  espe- 
cially in  the  morning,  when  they  are  troubled  with  vomiting;  moreover,  they  are 
usually  thin,  wasted,  and  emaciated.  Wine-bibbers,  on  the  other  hand,  often  enjoy 
an  unimpaired  appetite,  and  are  frequently  plump  or  corpulent,  plethoric  individuals. 
Liver  disease,  from  intemperance,  is  said  to  be  peculiar  to  those  who  take  ardent 
spirits.     Organic  disease  of  the  stomach  is  also  a  consequence  of  spirit-drinking. 

A  somewhat  similar  distinction  holds  good  between  the  effects  of  spirit  and  those 
of  malt  liquors.     The   latter  possess  nutritive  properties  in  addition  to  narcotic 

1  Report  of  the  Resident  Physician  [Dr.  Conolly]  of  the  Hanwell  Lunatic  Asylum,  presented  to  the  Court 
of  Quarter-Sessions  at  the  Middlesex  Sessions,  lj40. 

2  London  Medical  Gazette,  vol.  xii.  p.  464.  »  Analom.  Patholog.  lv.  12    pi.  1 
4  Pathological  Anatomy,  art.  Atrophy.  ' 

'  Principles  an/  Illustrations  of  Morbid  Anatomy.     Lond.  1834. 

6  See  also  Dr.  Christison  On  Granular  Degeneration  of  the  Kidneys,  p.  110.     Edinb.  IbM. 
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powers ;  hence  we  frequently  observe  that  the  beer  toper  is  a  plethoric,  corpulent 
individual.1 

The  effects  of  opium  are  readily  distinguished  from  those  of  spirit  when  insensi- 
bility has  not  come  on.  The  sleep  which  both  these  agents  commonly  induce  is  not 
usually  preceded,  in  the  case  of  opium,  by  delirium,  thickness  of  voice,  and  peculiar 
difficulty  of  articulation.  When  delirium  is  produced  by  this  drug  (opium),  it  is 
rather  of  the  ecstatic  kind.  "  There  is  more  poetry  in  its  visions — more  mental 
aggrandizement — more  range  of  imagination."2  But  when  insensibility  is  present, 
the  diagnosis  is  not  always  easy.  The  odour  of  the  breath  is  in  these  cases  an 
important  diagnostic.  Moreover,  the  pupil  is  usually  (though  not  invariably)  dilated 
by  spirit,  whereas  it  is  contracted  by  opium. 

Modus  Operandi. — That  alcohol  becomes  absorbed,  is  proved  by  the  fact  that 
it  has  been  found  in  the  blood,  in  the  urine,  the  breath,  the  bile,  the  fluid  of  the 
serous  membranes,  the  brain,  and  the  liver. 

Tiederaann  and  Gmelin3  recognized  the  odour  of  it  in  the  blood  of  the  splenic 
vein,  though  they  were  uDable  to  detect  it  in  the  chyle.  A  similar  observation  is 
reported  by  Magendie.4  Dr.  Percy5  also  found  it  in  the  blood  of  animals  to  which 
he  administered  it.  He  likewise  detected  it  in  the  urine  and  the  bile.  Moreover, 
the  recognition  of  the  odour  of  alcoholic  liquors  in  the  breath  of  individuals  who 
have  swallowed  them,  as  well  as  their  detection  by  the  smell  in  the  fluid  contained 
in  the  ventricles  of  the  brain  and  in  the  pericardium,  prove  indisputably  that  alco- 
hol is  absorbed.  Dr.  Cooke0  states,  on  the  authority  of  Sir  A.  Carlisle,  that  in  one 
case  the  fluid  of  the  ventricles  of  the  brain  had  the  smell,  taste,  and  inflammability 
of  gin.  Dr.  Christison7  has  questioned  the  correctness  of  this  observation,  on  the 
ground  that  gin  of  sufficient  strength  to  take  fire  could  not  enter  the  bloodvessels 
without  coagulating  the  blood.  But  the  objection  appears  to  me  to  be  groundless ; 
for  I  find  that  a  small  quantity  of  undiluted  commercial  gin  may  be  added  to  white 
of  egg  without  causing  either  coagulation  or  the  slightest  opacity.  Dr.  Ogston8  has 
confirmed  the  testimony  of  Carlisle,  and  states  that  in  one  case  he  found  about  four 
ounces  of  fluid  in  the  ventricles,  having  all  the  physical  qualities  of  alcohol.  Dr. 
Percy"  has  recently  set  the  question  at  rest,  and  satisfactorily  proved  the  accuracy 
of  the  above  statements,  by  his  experiments  on  animals.  He  appears  to  think  that 
some  peculiar  affinity  exists  between  the  substance  of  the  brain  and  the  spirit  -}  more 
especially  as,  after  analyzing  a  much  larger  quantity  of  blood  than  can  possibly 
exist  in  the  cranium,  he  could  generally  obtain  much  more  alcohol  from  the  brain 
than  from  this  quantity  of  blood.  Pie  was  unable  to  determine  whether  or  not  the 
fluid  of  the  ventricles  contained  any  alcohol.  Dr.  Percy  also  detected  alcohol  in 
the  liver,  and  has  endeavoured  to  connect  this  fact  with  the  frequent  occurrence  of 
hepatic  disease  in  drunkards. 

Morbid  Appearances. — On  examining  the  bodies  of  individuals  who  have 
been  poisoned  by  ardent  spirits,  redness  and  inflammation  of  the  stomach  are  some- 
times, but  not  invariably,  found.  In  confirmed  drunkards,  the  mucous  membrane 
of  the  stomach  is  often  injected  and  thickened.  Congestion  of  the  cerebral  vessels, 
with  or  without  extravasation  of  blood  or  effusion  of  serum,  is  not  unfrequently 
observed.  Traces  of  spirit  may  or  may  not  be  found  in  the  stomach,  according 
to  the  rapidity  with  which  death  has  been  produced.  The  odour  of  spirit  may 
perhaps  be  recognized  in  various  parts  of  the  body,  especially  in  the  brain  and  the 
serous  cavities. 

1  Hogarth,  in  his  Beer  Alley  and  Gin  Lane,  lias  well  represented  the  differences  between  drunkards  de- 
voted to  malt  liquors,  and  those  given  to  the  use  of  spirit.  The  first  are  plump,  rubicund,  and  bloated; 
the  latter  are  pale,  tottering,  emaciated,  and  miserable. 

2  The,  Anatomy  of  Drunkenness,  by  Robert  Macnish  ;   p.  03,  2d  ed.     Glasgow,  1828. 

3  Ubi  r  die.  W'ege  auf  welchen  Subslanzen  aus  dem  Magen  ins  Blvl  gelangen,  Heidelberg,  1920. 
1   Eli  mi  nt.  Compend.  of  Physiol,  gy,  by  Dr.  Milligun,  p.  248,  1S2.3. 

*  .1/1  Experimental  Inquiry  concerning  the  presence  of  Alcohol  in  the  Ventricles  of  the  Brain,  after  Poi- 
soning with   that  liquid,  together  With  Experiments  illustrative  of  the  Physiological  Action  of  Alcohol, 
Lond.  1st!'. 
«  Treatise  on  Xerrous  Diseases,  i.  222,  Lond.  1620.  '  Treatise  on  Poisons,  3d  ed.  p.  853 

'  Edinburgh  Medical  and  .Surgical  Journal,  vol.  xl.  *   Op.  supra  cit. 
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Uses. — Spirit  of  wine  is  employed  both  for  medicinal  and  pharmaceutical  pur- 
poses. 

1.  Medicinal  Uses. — Spirit  is  used  both  internally  and  externally  : — 

a.  Internally.— Spirit  of  wine  is  rarely  administered  internally  ;  for  when  ardent 
spirit  is  indicated,  Brandy,  Gin,  or  Whiskey,  is  generally  employed.  The  separate 
uses  of  each  of  these  will  be  noticed  presently;  at  present,  therefore,  I  shall  con- 
fine myself  to  some  general  remarks  on  the  internal  employment  of  spirit.  I  may 
observe,  however,  that  Brandy  is  the  ardent  spirit  usually  administered  for  medi- 
cinal purposes ;  and,  unless  otherwise  stated,  is  the  spirit  referred  to  in  the  follow- 
ing observations. 

As  a  stomachic  stimulant,  spirit  is  employed  to  relieve  spasmodic  pains  and  flatu- 
lency, to  check  vomiting  (especially  sea-sickness),  and  to  give  temporary  relief  in 
some  cases  of  indigestion,  attended  with  pain  after  taking  food.  As  a  stimulant 
and  restorative,  it  is  given  with  considerable  advantage  in  the  latter  stages  of  fever. 
As  a  powerful  excitant,  it  is  used  to  support  the  vital  powers,  to  prevent  fainting 
during  a  tedious  operation,  to  relieve  syncope  and  languor,  and  to  assist  the  restora- 
tion of  patients  from  a  state  of  suspended  animation.  In  delirium  tremens,  it  is 
not  always  advisable  to  leave  off  the  employment  of  spirituous  liquors  at  once, 
since  the  sudden  withdrawal  of  the  long-accustomed  stimulus  may  be  attended  with 
fatal  consequences.  In  such  cases,  it  is  advisable  to  allow,  temporarily,  to  the 
patient  the  moderate  use  of  the  particular  kind  of  spirit  which  he  has  been  in  the 
habit  of  employing.  In  poisoning  by  foxglove  and  tobacco,  spirit  and  ammonia 
are  used  to  rouse  the  action  of  the  heart.  In  mild  cases  of  diarrhoea,  attended 
with  griping  pain,  but  unaccompanied  by  any  inflammatory  symptoms,  a  small 
quantity  of  spirit  and  water,  taken  warm,  with  nutmeg,  is  often  a  most  efficacious 
remedy. 

|3.  Externally.— Spirit  of  wine  is  used  externally  for  several  purposes,  of  which 
the  following  are  the  principal :  As  a  styptic,  to  restrain  hemorrhage  from  weak 
and  relaxed  parts.  It  proves  efficacious  in  two  ways;  it  coagulates  the  blood  by  its 
chemical  influence  on  the  liquid,  albumen,  and  fibrin,  and  it  causes  the  contraction 
of  the  mouths  of  the  bleeding  vessels  by  its  stimulant  and  astringent  qualities. 
Sponge  or  soft  linen,  soaked  in  spirit  and  water,  has  been  applied  to  the  mouth  of 
the  uterus  in  uterine  hemorrhage.1  Spirit  is  employed  to  harden  the  cuticle  over 
tender  and  delicate  parts.  Thus,  brandy  is  sometimes  applied  to  the  nipples, 
several  weeks  before  delivery,  in  order  to  prevent  the  production  of  sore  nipples 
from  suckling  in  individuals  predisposed  to  it.  Spirit  is  also  applied  to  the  feet, 
when  the  skin  is  readily  blistered  by  walking.  The  efficacy  of  spirit,  in  hardening 
the  cuticle,  depends,  in  part,  on  its  chemical  influence.  Spirit  gargles  have  been 
found  serviceable  in  checking  the  tendency  to  inflammation  and  swelling  of  the 
tonsils.  As  a  stimulant  application,  warm  rectified  spirit  has  been  applied  to 
burned  or  scalded  parts,  on  the  principles  laid  down  for  the  treatment  of  these 
cases  by  Dr.  Kentish.2  Properly  diluted,  spirit  has  been  employed  as  a  wash  in 
various  s7cin  diseases,  and  in  ulcers  of  bed-ridden  persons,  and  as  a  collyrium  in 
chronic  ophthalmia.  Frictions  with  rectified  spirits  have  been  used  in  the  abdomi- 
nal region,  to  promote  labour  pains ;  on  the  chest,  to  excite  the  action  of  the  heart, 
in  fainting  or  suspended  animation ;  on  the  hypogastric  region,  to  stimulate  the 
bladder,  when  retention  of  urine  depends  on  inertia,  or  a  paralytic  condition  of 
this  viscus ;  on  various  parts  of  the  body,  to  relieve  the  pain  arising  from  bruises, 
or  to  stimulate  paralyzed  parts. 

The  inhalation  of  the  vapour  of  rectified  spirit  has  been  recommended  to  relieve 
the  irritation  produced  by  the  inspiration  of  chlorine ;  but  I  have  tried  the  practice 
on  myself  without  benefit.  The  readiest  mode  of  effecting  it  is  to  drop  some  spirit 
on  a  lump  of  sugar,  and  hold  this  in  the  mouth  during  inspiration. 

'  Richter,  Ausfuhrliehe  Arzneimittellehre,  3  Bd.  S.  256,  Berlin,  1828. 

3  An  Essay  on  Burns,  Lond.  1798. — A  Second  Essay  on  Burn",  Newcastle,  1800. 
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Diluted  spirit  has  been  used  as  an  injection  for  the  radical  cure  of  hydrocele.  A 
mixture  of  wine  and  water,  however,  is  commonly  employed  in  this  country. 

Spirit  has  been  used  to  form  cold  lotions.  As  the  efficacy  of  it  depends  on  its 
evaporation,  it  should  be  applied  by  means  of  a  single  layer  of  linen,  and  not  by  a 
compress.  Evaporating  lotions  are  applied  to  the  head  in  cephalalgia,  in  phrenitis, 
in  fever,  in  poisoning  by  opium,  &c. ;  to  fractures  of  the  extremities;  to  parts 
affected  with  erysipelatous  inflammations,  &c. 

Antidotes. — The  first  object  in  the  treatment  of  poisoning  by  spirituous  liquors 
is  to  evacuate  the  contents  of  the  stomach.  This  is  best  effected  by  the  stomach- 
pump;  emetics  being  frequently  unsuccessful.  Stimulants  are  then  to  be  em- 
ployed :  the  most  effectual  are  the  injection  of  cold  water  into  the  ears,  cold  affu- 
sion to  the  head  and  neck,  warmth  to  the  extremities,  when  these  are  cold,  and  the 
internal  use  either  of  ammonia  or  of  the  solution  of  the  acetate  of  ammonia,  both 
of  which  agents  have  been  found  useful  in  relieving  stupor.  The  cerebral  conges- 
tion often  requires  the  cautious  employment  of  local  bloodletting  and  the  applica- 
tion of  cold  to  the  head.  If  the  patient  appear  to  be  dying  from  paralysis  of  the 
respiratory  muscles,  artificial  respiration  should  be  effected ;  if  from  closure  of  the 
larynx,  tracheotomy  may  be  performed. 

1.  SPIRITUS  VIM  GALLICI  [U.  S.];  Brandy?  Eau-de-vie.— This  is  an  ardent  spirit, 
obtained  by  the  distillation  of  wine.  Its  properties  are  subject  to  some  variation, 
arising  from  different  growths  of  the  vine  :  "  the  brandies  of  Languedoc,  Bordeaux, 
Armagnac,  Cognac,  Aunis,  Saintonge,  Rochelle,  Orleans,  Barcelona,  Naples,  &c, 
being  each  recognizable  by  an  experienced  dealer."3  The  most  celebrated  of  the 
French  brandies  are  those  of  Cognac  and  Armagnac.  Genuine  brandy  has  an 
agreeable,  vinous,  aromatic  odour.  Both  its  flavour  and  odour,  however,  are  pecu- 
liar. Pale  brandy  has  a  very  slight  brownish-yellow  tint,  derived  from  the  cask  in 
which  it  has  been  kept.  The  high-coloured  brandy  usually  found  in  the  shops  of 
this  country,  is  artificially  coloured  (before  its  arrival  in  this  country)  by  burnt 
sugar  (caramel);  which  is  said  to  render  the  spirit  mallow  and  more  palatable.3 
Saunders-wood  is  also  stated,  by  the  same  authority,  to  be  frequently  used  as  a 
colouring  ingredient.  The  constituents  of  brandy  are  alcohol,  water,  volatile  oil, 
a  minute  portion  of  acetic  acid,  a  little  acetic  ether,  cenanthic  ether,  colouring  mat- 
ter, and  tannin.  The  latter  is  said  to  be  derived  from  the  cask  in  which  the  spirit 
has  been  preserved ;  but  I  find  that  the  high-coloured  brandies  react  more  power- 
fully on  the  salts  of  iron  than  pale  brandy;  whence  I  conclude  that  some  astringent 
matter  has  been  added  to  them. 

Brandy,  when  just  imported,  is  usually  above  proof.  I  found  a  sample  of  pale  brandy, 
in  bond,  supplied  to  me  by  my  friend,  Mr.  Gassiot,  to  be  1.5  over  proof ;  and  a  coloured 
brandy  2.2  over  proof ,  as  indicated  by  Sikes's  hydrometer.  By  keeping  in  the  cask,  its 
alcoholic  strength  is  diminished.  I  am  informed  that  brandy,  as  usually  sold,  is  10 
per  cent,  under  proof.  This  would  give,  according  to  Gutteridge's  table,  a  sp.  gr. 
of  0.9318.  But  Soubeiran4  states  that  the  sp.  gr.  of  eau-de-vie  varies  from  about 
0.902  to  0.941.  Now,  according  to  Gilpin's  tables,  a  spirit  having  the  sp.  gr.  of 
0.93002  is  composed  of  equal  parts  of  alcohol  (sp.  gr.  0.825)  and  water.  But  Mr. 
Brande  states  that  100  parts  by  measure  of  brandy  contain  53.39  parts  of  alcohol, 
sp.  gr.  0.825.  The  relative  quantities  of  spirit  contained  in  this  and  other  ardent 
spirits,  in  wine,  and  in  beer, 'have  been  already  mentioned. 

British  Brandy  is  extensively  manufactured,  and  sold  as  foreign  brandy.  Dr. 
Ure5  gives  the  following  formula  for  it :  "  Dilute  the  pure  alcohol  to  the  proof  pitch; 
add  to  every  hundred  pounds  weight  of  it,  from  half  a  pound  to  a  pound  of  argol 
(crude  winestone)  dissolved  in  water,  a  little  acetic  ether  and  French-wine  vinegar, 

1  Brandy  is  a  contraction  for  Brandy-wine  (Branntivein,  Germ.),  which  literally  signifies  Burnt-wine 
( Vinum  advstum). 
-  (J  re's  Die  ii'imry  of  Arts  and  Manufactures,  p.  164.  Lond.  1839 

*  M'Culloch'a  Dictionary  of  Commerce.  *  Nouveau  Traile  de  Pharmacit,  t.  i.  p.  142,  2nde  ed. 

'  Dictionary  of  Arts-  and  Manufactures,  p.  1G5. 
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some  bruised  French  plums,  and  flavour-stuff  from  Cognac  ;  then  distil  the  mixture, 
with  a  gentle  fire,  in  an  alembic  furnished  with  an  agitator.  The  spirit  which 
comes  over  may  be  coloured  with  nicely  burned  sugar  (caramel)  to  the  desired 
tint,  and  roughened  in  taste  with  a  few  drops  of  tincture  of  catechu  or  oak- 
bark." 

Acrid  matters  (as  Grains  of  Paradise)  are  sometimes  added  to  brandy  to  give  it 
an  artificial  strength;  they  may  be  readily  detected  by  evaporation.  Sugar,  also, 
may  be  discovered  in  the  same  way.  The  residue  of  the  evaporation  of  genuine 
brandy  yields  a  green  colour  with  the  salts  of  iron,  indicating  the  presence  of  tan- 
nin ;  and  imitation  of  brandy  may  be  readily  made  to  produce  the  same  effect  by 
the  addition  of  catechu,  or  some  other  astringent. 

The  general  effects  and  uses  of  brandy  are  those  of  alcohol,  already  described. 
From  the  ardent  spirits  in  ordinary  use,  it  is  distinguished  by  its  cordial  and  stoma- 
chic properties,  and  it  is,  in  consequence,  the  stimulant  usually  preferred  for  medi- 
cinal purposes. 

Burnt  Brandy  is  a  popular  remedy  for  diarrhoea. 

2.  MISTURA  SPIRITUS  YINI  GALLICI,  L.— (Brandy,  Cinnamon  Water,  of  each  fgiv; 
the  yelks  of  two  Eggs;  Purified  Sugar  ^ss;  Oil  of  Cinnamon  nyj.  Mix.) — This 
mixture  is  an  imitation  of  a  well-known  compound  termed  Egg-flip.1  It  is  an  ex- 
ceedingly valuable  stimulant  and  restorative,  and  is  employed  in  the  latter  stages 
of  low  fever,  and  in  extreme  exhaustion  from  uterine  and  other  hemorrhages.  The 
dose  of  it  is  from  f^ss  to  fjiss. 

%.  SPIRITUS  SACCMRI ;  Rum.—  This  is  an  ardent  spirit  obtained  both  in  the  West 
and  East  Indies,  by  distillation  from  the  fermented  skimmings  of  the  sugar  boilers, 
the  drainings  (called  molasses)  of  the  pots  and  hogsheads  of  sugar,  the  washings  of 
the  boilers,3  and  the  lees  or  spent  wash  of  former  distillations,  called  dunder.3  It 
is  imported  into  this  country  in  puncheons.  In  some  parts  of  the  West  India 
Islands,  it  is  customary  to  put  slices  of  pine  apples  in  the  puncheons  of  rum  ;  hence 
the  designation,  pine-apple  rum. 

The  term  Tafia,  or  Taffia,  is  applied  to  a  spirit  obtained  by  distillation  from  the  fermented 
juice  of  the  sugar  cane.4     It  is,  therefore,  Cane  Spirit  (Spirilus  Sued  Sacchari). 

Good  rum  is  transparent  and  of  a  brownish  tint.  Its  depth  of  colour,  however, 
varies  considerably.  The  peculiar  flavour  of  rum  depends  on  volatile  oil.  The 
quantity  of  alcohol  (sp.  gr.  0.825)  in  100  vols,  of  rum  is,  according  to  Mr.  Brande, 
about  53.68  vols.  As  sent  out,  its  strength  is  10  per  cent,  vnder  proof,  in  the  lan- 
guage of  Sikes's  hydrometer.  Jamaica  rum  is  more  highly  esteemed  than  the 
Leeward  Islands  rum. 

The  general  effects  and  uses  of  rum  are  similar  to  those  of  alcohol,  already  de- 
scribed.5 It  is  considered  more  heating  and  sudorific  than  the  other  kinds  of 
ardent  spirit,  to  which  it  has  been  popularly  thought  preferable  in  coughs,  catarrhs, 
and  rheumatism. 

4.  SPIRITUS  FRU1ENTI  COMPOSITE;  Compound  Corn  Spirit— The  spirit  manu- 
factured in  the  British  Islands  is  usually  obtained  by  distillation  from  fermented 
infusions  of  corn.  The  ardent  spirits  known  as  Gin,  Whiskey,  and  the  various 
Compounds,6  are  corn  spirit  differently  flavoured. 


1  The  terms  Egg-flip,  Egg-hot,™  simply  iTh>,are  applied  to  a  preparation  of  ale  with  egg  and  ardent 
spirit  (see  Dr.  kitchener  s  Cook's  Oracle).  bb 

«  The  Civil  and  Natural  History  of  Jamaica,  by  P.Browne,  M   D,p    132   Lond   1789 
3  Dunder,  from  the  Spanish  redundar,  to  overflow. 
Me  rat  and  De  Lens,  Diet,  de  Mat.  Mid.  t.  vi.  p.  150. 
'•  They  talk  of  a  coram  n  experiment,  here  [Jamaica 

....  not  so"  in  brandy,  whence  they  argue  this  last  less  w 

proves  no  such  thing.     I  think  it  may  be  said  to  have  all  the  good  and  bad  qualities  of  brandv    or  anv  (er- 
iuented  or  vinous  spirit.' — Sloane  s  Jamaica,  vol.  i.  p.  xxx.  Lond    1707) 

6  By  spirit  dealers.  British  compounded  spirits  are  denominate.!  Compounds,  while  foreign  comrx.unded 
spirits  are  called  Liquors.     Bub.  classes  of  liquors  are  sweetened  spirits. 


»  •«  They  talk  of  a  common  experiment,  here  [Jamaica],  that  any  animal's  liver  put  into  rum  grows  soft 
and  not  so  in  brandy,  whence  they  argue  this  last  less  wholesome  than  that;  but  their  ex,  erimfnt    if  tn,« 


an  that;  but  their  experiment,  if  true, 


Pharmaceutical  Uses  of  Alcohol;  Arrack;  Tinctures.  913 

Gin  owes  its  peculiar  flavour  to  the  Juniper,  whence  it  is  frequently  denomi- 
nated SpiritvA  Juniperi.  It  is  not  allowed  to  be  sent  out  stronger  than  17  per 
cent,  under  proof;  but  it  is  usually  sold  to  the  trade  at  22  per  cent,  under  proof. 
The  retail  dealer  always  reduces  its  strength,  and  flavours  it  with  sugar.  Frequently, 
also,  other  additions  are  made  to  it.  Gin  possesses  the  general  properties  of  alcohol. 
On  account  of  the  oil  of  juniper  which  it  holds  in  solution,  it  is  more  powerfully 
diuretic  than  brandy  and  rum  ;  and  hence  it  is  a  popular  remedy  in  dropsical  and 
other  affections,  in  which  an  augmentation  of  the  renal  secretion  is  considered  de- 
sirable. Moreover,  it  is  frequently  used  to  promote  menstruation.  It  is  the  ordi- 
nary intoxicating  spirit  of  the  lower  classes  in  this  metropolis.  At  the  London 
Hospital,  gin  is  frequently  administered  medicinally,  as  a  substitute  for  brandy,  to 
patients  who  have  been  accustomed  to  its  use. 

Whiskey  agrees  in  most  of  its  properties  with  gin,  from  which  it  differs  in  its 
peculiar  smoky  flavour  and  odour;  these  it  acquires  from  the  malt,  which  is  dried 
by  turf  fires.     It  is  the  national  spirit  of  Ireland  and  Scotland. 

§.  ARRACK,  or  RACK. — This  is  a  spirit  obtained  in  various  parts  of  the  East.  In 
Batavia  it  is  procured  by  distillation  from  fermented  infusions  of  rice,  whence  it 
has  been  termed  Rice  Spirit  (Sjriritus  Oryzse).  In  Ceylon,1  it  is  obtained  by  dis- 
tillation from  fermented  cocoa-nut  toddy  (by  some  some  called  Palm  wine). 

"  Pine  apples,  steeped  in  it,  impart  a  most  exquisite  flavour  to  the  spirit;  and, 
by  age,  it  becomes  a  delicious  liqueur,  which  is  unrivalled  in  the  world  for  making 
nectarial  punch."  In  England,  arrack  is  never  employed  for  medicinal  purposes. 
In  its  general  properties  it  agrees  with  the  other  ardent  spirits;  but  is  said  to  be 
distinguished  by  its  stimulating  and  narcotic  properties.  It  is  sometimes  used  in 
this  country  to  impart  an  agreeable  flavour  to  punch.  A  mock  arrack  is  made  by 
dissolving  twenty  grains  of  benzoic  acid  in  two  pounds  of  rum. 

2.  Pharmaceutical  Uses  of  Alcohol. — Alcohol  is  not  employed  in  the  pre- 
paration of  any  officinal  substances,  but  it  is  a  valuable  agent  in  chemical  analysis, 
aud  is  used  in  determining  the  purity  of  certain  medicinal  substances;  as  iodine, 
iodide  of  potassium,  the  vegetable  alkalies,  castor-oil,  &c.  Rectified  and  proof 
spirits  are  most  extensively  employed  in  officinal  pharmacy  :  as  in  the  formation  of 
Tinctures,  Spirits,  Ethers,  Ethereal  Oil,  and  Resinous  Extracts,  and  in  the  manu- 
facture of  the  Vegetable  Alkalies.  Lastly,  spirit  is  added  to  various  preparations  to 
assist  in  preserving  them. 

I.  TINCTURJE,  L.  D.  [U.  S.] ;  Tinctures,  E. ;  Alcoolh.— These  are  solutions  of 
vegetable,  animal,  or  mineral,  substances,  in  proof  or  rectified  spirit.  They  are  pre- 
parations of  substances  whose  active  principles  are  imperfectly  or  not  at  all  soluble 
in  water,  or  whose  aqueous  solutions  readily  undergo  decomposition. 

Some  are  prepared  by  solution  merely;  as  the  Tinctura  Iodinii  composita, 
Ph.  L. ;    Tinctura  Camphorse,  Ph.  Ed.;  and  Tinctura  Fcrri  Sesquichloridi. 

Some  of  the  vegetable  tinctures  are  prepared  by  adding  rectified  spirit  to  the  ex- 
pressed juices  of  plants.  These  preparations  are  frequently  denominated  jvcserved 
vegetable  juices.     They  have  been  long  in  use  on  the  continent.     In  1*35,  Mr. 

The  following  list  of  Compounds,  usually  kept  at  the  gin-shops  of  this  metropolis,  has  been  supplied  to 
me  by  the  proprietor  of  one  of  these  establishments  : — 


Compounds.  Under  Proof. 

Gin 17 

Gin S3 

Mint  (.Peppermint)    .    .  64 

Cloves  " 

Bitters " 

Raspberry " 

Noyeau     " 

Cinnamon " 


Compounds.  Under  Proof. 

Tent 64 

Aniseed " 

Caraway >' 

I.ovage <( 

Usquebaugh  (X) " 

Rum  Shrub " 

Orange  Cordial  (X)    .    .    .     '< 
Citron        do.     (X)    ..." 


"  The  above  are  permitted  to  us  at  the  strengths  named  ;  but,  in  point  of  fact,  are  much  nearer  approaching 
80  U.  P. — Those  marked  thus  (X)  are  seldom  asked  for.?' 

1  The  Coco- Nut  Palm,  its  Uses  and  Cultivation,  by  J.  W.  Rennett,  Esq.  Lond.  1836. 
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Squire1  commenced  their  manufacture.  More  recently,  Mr.  Bentley2  has  directed 
the  attention  of  the  profession  to  them. 

-Mr.  Squire  slates  that,  on  an  average,  the  juice  of  the  young  plant  just  coming  into  (lower 
will  yield  only  two  thirds  oi"  the  amount  of  extract  which  is  obtained  from  the  BBme  quantity 
of  juice  from  the  matured  plant  ("when  more  than  half  the  flowers  are  fully  blown  ),  and 
the  strength  of  the  product  is  also  inferior.  He  also  asserts3  that  the  leaves  only  should  be  used  ; 
and  in  the  case  of  biennial  plants,  those  of  the  second  year's  growth  should  exclusively  be 
employed.4 

The  mode  of  obtaining  these  preparations  is  as  follows :  The  leaves  being  bruised  in  a  mar- 
ble mortar,  are  placed  in  a  powerful  press.  The  expressed  juice  is  allowed  to  stand  lor  twenty- 
four  hours,  by  which  a  considerable  quantity  of  feculent  matter  is  deposited.  Rectified  spirit 
[56  over  proof]  is  then  added,  in  the  proportion  of  four  fluidounces  to  every  sixteen  fluidouncea 
of  the  juice,  which  is  quite  sufficient  to  render  the  preservation  complete,  and  throw  down  any 
mucilage  which  may  be  mechanically  suspended.  After  standing  twenty-four  hours,  the  liquor 
is  to  be  filtered.5 

Mr.  Squire  employs  one  measure  of  spirit  to  two  measures  of  juice. 

These  preserved  expressed  juices  are  superior  preparations  to  the  tinctures  pre- 
pared by  digestion  from  the  same  parts  of  either  fresh  or  dried  plants.  In  some 
cases  (e.  g.  Aconite),  tinctures  prepared  with  rectified  spirit  from  the  dried  roots, 
by  digestion,  are  greatly  superior  in  activity  to  the  preserved  juices  of  the  leaves. 

The  ordinary  method  of  preparing  tinctures  is  by  maceration  or  digestion. 

"Tinctures  are  usually  made  by  reducing  the  solid  ingredients  to  small  fragments,  coarse 
powder,  or  fine  powder,  macerating  them  for  seven  days  or  upwards  in  proof  spirit  or  rectified 
spirit,  straining  the  solution  through  linen  or  calico,  and  finally  expressing  the  residuum  strongly 
to  obtain  what  fluid  is  still  retained  in  the  mass." — Ph.  E. 

"  All  Tinctures  should  be  prepared  in  stoppered  glass  vessels,  and  frequently  shaken  during 
maceration.'" — Ph.  Land. 

The  tinctures  which  are  made  with  resinous  substances  cannot  in  general  be  well 
prepared  in  any  other  way  than  by  digestion.  This  remark  applies  to  Tinctura  Aloes, 
Tinctura  Assa/u  fi</a,  Tinctura  Benzoini  composita,  Tinctura  Guaiaci,  and  Tinc- 
tura Balsami  Tolutani.  Another  and  more  expeditious  method  of  preparing  tinc- 
tures is  by  percolation  or  lixiviation  {^procMi  ou  methode  de  ddplacement) ;  and 
which  is  also  applicable  to  the  preparation  of  ethereal,  as  well  as  alcoholic,  tinctures, 
and  of  infusions.  The  principle  of  this  method  has  been  adopted  by  the  Scotch 
brewers ;  the  process  being  called  by  them  sparging.  It  has  also  been  used  in  the 
preparation  of  coffee.  It  was  first  employed  for  pharmaceutical  purposes  by  Boul- 
lay.6  In  the  preparation  of  tinctures,  its  professed  advantages  are  expedition,  eco- 
nomy, and  uniformity  of  strength.  But  it  is  more  troublesome,  requires  more  skill 
and  attention,  and  is  not  equally  applicable  to  all  substances.  It  answers  best  for 
those  tinctures  made  with  woody  and  fibrous  parts,  as  roots,  barks,  woods,  leaves, 
fruits,  seeds,  and  insects.  The  Tinctures  of  Catechu  and  Myrrh  may  also  be  pre- 
pared in  this  way.  The  Edinburgh  College  offers  the  following  remarks  on  this 
mode  of  preparation  : — 

"A  much  superior  method,  however,  has  been  lately  introduced,  which  answers  well  for 
most  tinctures;  namely,  the  method  of  displacement  by  percolation.  According  to  this  process, 
the  solid  materials,  usually  in  coarse  or  moderately  fine  powder,  are  moistened  with  a  sufficiency 
of  the  solvent  to  form  a  thick  pulp.  In  twelve  hours,  or  frequently  without  any  delay,  the  mass 
is  put  into  a  cylinder  of  glass,  porcelain,  or  tinned  iron,  open  at  both  ends,  but  obstructed  at  the 
lower  end  by  a  piece  of  calico  or  linen,  tied  tightly  over  it  as  a  filter;  and  the  pulp  being  packed 
by  pressure,  varying  as  to  degree  with  various  articles,  the  remainder  of  the  solvent  is  poured 
into  the  upper  part  of  the  cylinder,  and  allowed  gradually  to  percolate.  In  order  to  obtain  the 
portion  of  the  fluid  which  is  kept  in  the  residuum,  an  additional  quantity  of  the  solvent  is 
poured  into  the  cylinder,  until  the  tincture,  which  has  passed  through,  equals  in  amount  the 
spirit  originally  prescribed;  and  the  spirit  employed  for  this  purpose  is  then  recovered  for  the 
most  part  by  pouring  over  the  residuum  as  much  water  as  there  is  of  spirit  retained  in  it,  which 


i   Pharmaceutical  Transactions,  No.  iii.  p.  94,  Sept.  1841. 

^  On  the  Best  Method  of  obtaining  the  more  powerful  Vegetable  Preparations  for  Medicinal  Use 

*  Op.  supra  cit. 

*  See  the  article  Hyoscyamus  for  an  account  of  the  relative  quantities  of  juice  and  extract  yielded  bv 
the  leaves  and  stalks.  '  ' 

'  Bentley,  op.  supra  cit.  6  journal  de  Pharmacie,  t.  xix.  p.  303. 
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may  be  easily  known  by  an  obvious  calculation  in  each  case.  The  method  by  percolation, 
where  applicable,  will  be  found  much  more  convenient  and  expeditious  than  the  mode  hitherto 
commonly  followed,  and  it  exhausts  the  solid  materials  in  general  much  more  completely.  As 
considerable  practice,  however,  is  required  for  managing  the  details  in  different  cases,  more 
especially  in  regard  to  the  degree  of  firmness  with  which  they  are  to  be  packed  in  the  cylinder, 
we  have  thought  it  right  to  direct  that  the  method  of  maceration  may  be  followed  as  an  alter- 
native. But  the  method  of  percolation  is  now  preferred  by  all  who  have  made  sufficient  trial 
of  it  to  apply  it  correctly." 

The  percolator  is  best  made  of  tin  plate  or  zinc.  A  simple  tube  (of  glass,  por- 
celain, or  tinned  iron),  as  stated  by  the  Edinburgh  College,  answers  for  an  extem- 
poraneous percolator.  It  is  fitted  into  the  mouth  of  a  wide-mouthed  bottle  by- 
means  of  a  cork  (Fig.  392),  in  which  is  a  small  aperture  to  allow  the  escape  of  air. 
One  of  the  most  convenient  percolators  is  that  proposed  by  Boullay.  It  is  a  simple 
cylinder  of  equal  diameter,  and  terminating  inferiorly  in  a  cone  or  funnel.  Mr. 
Deane's  percolator1  (Fig.  393)  is  a  modification  of  this;  its  lower  end,  c  D,  has  a 
smaller  circumference  than  its  upper  one,  A  B;  is  flat,  and  communicates  with  a 
tube,  to  which  a  stopcock  is  fitted.  Soubeiran3  has  adapted  to  Boullay's  percolator 
a  tin  receiver,  to  which  is  fitted,  at  the  most  depending  part,  a  stopcock  by  which 
the  tincture  may  be  drawn  off  (Fig.  394). 


Fig.  392. 


Fig.  393. 


Tincture  Percolators. 

The  size  of  the  percolator  must,  of  course,  vary  according  to  circumstances.  The 
smallest  may  be  half  an  inch  in  diameter,  and  four  inches  long.  Large  ones  are 
six  inches  in  diameter,  and  eighteen  inches  long.  They  should  be  furnished  with 
two  diaphragms  (perforated  metallic  disks,  Fig.  393,  E,  r),  between  which  the  in- 
gredients are  placed.  When  small  percolators  are  used,  a  little  cotton-wool,  or  even 
tow,  may  be  substituted  for  the  lower  diaphragm — or  a  piece  of  calico  or  linen  may 
be  tied  over  the  end  of  the  tube,  as  directed  by  the  Edinburgh  College.  The  lower 
extremity  of  the  percolator  should  be  furnished  with  a  stopcock  (see  Figs.  393  and 
394),  for  regulating  the  discharge  of  the  fluid. 

Considerable  skill  and  experience  are  required  in  packing  the  ingredients.  In- 
deed, the  principal  art  of  percolating  has  reference  to  this  part  of  the  process.  Sub- 
stances, as  Rhubarb  and  Gentian,  which  yield  a  large  quantity  of  mucilage,  and  are 
to  be  acted  on  by  water,  must  be  employed  in  the  form  of  a  very  coarse  powder,  and 
should  be  placed  loosely  in  the  percolator,  in  order  to  allow  them  to  swell.  With 
alcohol  or  ether,  however,  the  tissues  swell  less,  the  mucilaginous  matter  is  not  dis- 
solved, and  the  percolation  is  readily  effected  even  with  a  finer  powder  and  closer 
packing. 


1  Pharmaceutical  Transactions,  part  ii. 


*  Nouveau  Traits  de  Pharrnacie,  t.  i.  p.  ;ii.  2ncle  fed. 
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Boullay  imagined  that  one  liquid  may  be  employed  to  displace  another  liquid, 
without  the  two  liquids  becoming  mixed  ;  hence  he  called  the  process  the  displace- 
ment method.  The  Edinburgh  College,  I  presume,  has  adopted  his  opinion,  since 
it  directs  the  tincture  to  be  displaced  by  spirit,  and  the  spirit  by  water.  But  Guil- 
liermond1  has  shown  that  this  displacement  cannot  be  effected  without  a  certain 
degree  of  mixture.9 

2.  SPIRITIS,  L.  [U.  S.]j  Spirits,  E.  ;  Essentia,  D.— These  are  alcoholic  solutions 
of  volatile  substances  (usually  of  a  vegetable  nature)  sometimes  obtained  by  distil- 
lation. Some  of  them  are  prepared  with  rectified  spirit  (e.  g.  Spiritus  Rosmarini), 
some  with  alcohol,  as  Essentia  Foeniculi,  J>.  The  spirits  which  owe  their  peculiar 
flavour  and  odour  to  volatile  oil  are  now  prepared  according  to  the  directions  of  the 
London  College,  by  dissolving  the  oil  in  spirit,  without  the  aid  of  distillation  ;  and, 
for  all  therapeutical  purposes,  they  are  equally  effective. 

301.  JETHER  SULPHURICUS,  E.  Z) -SULPHURIC  ETHER. 

[jEther,  L.  U.  S.] 

History  and  Synonymes. — This  liquid  is  said  to  have  been  known  to  Ray- 
mond Lully,3  who  lived  in  the  loth  century  ;  and  to  Basil  Valentine,4  in  the  15th 
century.  In  1540,  Valerius  Cordus5  described  the  method  of  making  it.  He 
termed  it  Oleum  Vitriol!  duke.  The  Germans  call  it  Vitriolic  Naphtha  (Naphtha 
Vitrioli). 

Natural  History. — It  is  always  an  artificial  product. 

Preparation. — The  Edinburgh  and  Dublin  Colleges  give  directions  for  the 
preparation  of  sulphuric  ether.  In  the  Pharmacopoeia  of  the  London  College,  Ether 
is  placed  among  the  articles  of  the  Materia  Medica. 

The  London  College  formerly  ordered  of  Rectified  Spirit  Ibiij ;  Sulphuric  Acid  Bbij ;  Carbonate 
of  Potash,  previously  ignited,  gj ;  pour  two  pounds  of  the  bpirit  into  a  glass  retort,  add  the  acid 
to  it.  and  mix.  Afterwards  place  it  on  sand,  and  raise  the  heat  so  that  the  liquor  may  quickly 
boil,  and  the  Ether  pass  into  a  receiving  vessel  cooled  with  ice  or  water.  Let  the  liquor  distil 
until  some  heavier  portion  begins  to  pass  over.  To  the  liquor  which  remains  in  the  retort, 
after  the  heat  has  subsided,  pour  the  remainder  of  the  spirit,  that  ether  may  distil  in  the  same 
manner.  Mix  the  distilled  liquors,  then  pour  off  the  supernatant  portion,  and  add  to  it  the  Car- 
bonate of  Potash,  shaking  them  frequently  during  an  hour.  Lastly,  let  the  ether  distil  from  a 
large  retort,  and  be  kept  in  a  stoppered  vessel. 

The  directions  of  the  Edinburgh  College  are  as  follows:  "Take  of  Rectified  Spirit  f^L;  Sul- 
phuric Acid  f^x.  Pour  twelve  fluidounces  of  the  spirit  gently  over  the  acid  contained  in  an 
open  vessel,  and  then  stir  them  together  briskly  and  thoroughly.  Transfer  the  mixture  imme- 
diately into  a  glass  matrass  connected  with  a  refrigeratory,  and  raise  the  heat  quickly  to  about 
280°.  As  soon  as  the  ethereal  fluid  begins  to  distil  over,  supply  fresh  spirit  through  a  tube 
into  the  matrass  in  a  continuous  stream,  and  in  such  quantity  as  to  equal  that  of  the  fluid 
which  distils  over.  This  is  best  accomplished  by  connecting  one  end  of  the  tube  with  a  gradu- 
ated vessel  containing  the  spirit,  passing  the  other  end  through  a  cork  fitted  in  the  matrass, 
and  having  a  stopcock  on  the  tube  to  regulate  the  discharge.  When  forty-two  ounces  have 
distilled  over,  and  the  whole  spirit  has  been  added,  the  process  may  be  stopped.  Agitate  the 
impure  ether  with  sixteen  fluidounces  of  a  saturated  solution  of  muriate  of  lime,  containing 
about  half  an  ounce  of  lime  recently  slaked.  When  all  odour  of  sulphuric  acid  has  been  thus 
removed,  pour  off  the  supernatant  liquor,  and  distil  it  with  a  very  gentle  heat,  so  long  as  the 
liquid  which  passed  over  has  a  density  not  above  0.730.  More  ether  of  the  same  strength  is 
then  to  be  obtained  from  the  solution  of  muriate  of  lime.  From  the  residuum  of  both  distilla- 
tions, a  weaker  ether  may  be  obtained  in  small  quantity,  which  must  be  rectified  by  distilling 
it  gently  again/' 

The  Dublin  College  directs  Sulphuric  Ether  to  be  thus  prepared  :  "  Take  of  Rectified  Spirit 
three  pints;  Oil  of  Vitriol  of  commerce  eight  fluidounces;  Fresh  burned  Lime,  in  fine  powder. 
one  ounce;  mix  the  acid  and  ten  ounces  of  the  spirit  in  a  glass  matrass,  capable  of  holding  a 


1  Journal  de  Pharmacie,  t.  xxi.  p.  349. 
For  farther  details  respecting  percola 
ire  sur  la  preparation  de  tons  les  extra 
Dnlk,  Die  Preussische  Pharmakopue 
Illd-  '  Thomson,  System  o/ChemiTtry jVoiVVi.^'^Tlh'ed.  1831. 
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quart  at  least,  and,  without  allowing  the  mixture  to  cool,  connect  the  matrass  with  a  Liebig's 
condenser,  and,  applying  a  sufficient  heat  to  maintain  the  liquid  in  a  brisk  ebullition,  commence 
the  distillation.  As  it  proceeds, admit  gradually,  through  a  glass  tube  traversing  the  cork  of  the 
matrass,  the  remainder  of  the  spirit,  regulating  its  influx  so  that  the  boiling  liquid  shall  main- 
tain a  constant  level;  and,  when  the  entire  of  it  has  been  introduced,  continue  the  application 
of  the  heat  until  the  contents  of  the  matrass  become  black,  and  show  a  tendency  to  froth  over. 
(The  tube  through  which  the  spirit  enters  should  dip  by  its  lower  extremity,  where  its  diameter 
is  contracted,  at  least  half  an  inch  beneath  the  surface  of  the  liquid  in  the  matrass  ;  and  the 
eduction  pipe  of  the  reservoir  for  the  spirit,  with  which  the  exterior  extremity  of  the  glass  tube 
is  connected,  should  be  furnished  with  a  stopcock,  to  regulate  the  descent  of  the  spirit.  This 
reservoir  also  should  be  placed  at  least  three  feet  above  the  level  of  the  boiling  liquid.) 
The  crude  ether  thus  obtained  is  to  be  agitated  with  the  pulverized  quicklime,  and  then  rec- 
tified, the  distillation  being  continued  as  long  as  the  product,  on  being  well  shaken,  continues 
to  have  a  specific  gravity  lower  than  750.  The  resulting  liquid  should  be  preserved  in  a  cool 
place  in  accurately  stopped  bottles.  A  fresh  reservoir  being  attached  to  the  farther  end  of  the 
condenser,  and  the  distillation  resumed,  a  product  will  be  obtained  which  may  be  substituted 
for  rectified  spirit  in  a  subsequent  ether  process." 

Theory  of  Etherification. — In  order  to  convert  one  equivalent  or  46  parts 
of  alcohol  into  one  equivalent  or  37  parts  of  ether,  we  must  abstract  one  equivalent 
or  9  parts  of  water. 

Carbon.      Hydrogen.       Oxygen. 
1  equivalent  Alcohol  is  composed  of  .  .  .    4  eq.  6  eq.  2  eq. 

Abstract  I  equivalent  Water  composed  of    0  eq.  1  eq.  .1  eq. 

1  equivalent  Ether    4  eq.  5  eq.  1  eq. 

[Or,  the  change  may  be  thus  represented:  C4H6Oa=HO+C4H50.  Assuming 
that  ethyle  is  represented  by  OH5,  then  ether  is  an  oxide  of  this  compound  radical 
AeO,  and  alcohol  is  a  hydrated  oxide,  containing  in  addition  the  elements  of  one 
equivalent  of  water. — Ed.] 

But,  though  the  change  thus  far  appears  very  simple,  there  are  some  accessory 
reactions  which  make  the  theory  of  etherification  exceedingly  complicated,  and 
about  the  precise  nature  of  which  chemists  are  not  quite  agreed. 

That  the  sole  or  efficient  cause  of  the  conversion  of  alcohol  into  ether  is  not  the  mere  ab- 
straction of  water,  by  the  affinity  of  the  sulphuric  acid  for  that  liquid,  is  proved  by  various 
circumstances,  of  which  the  following  are  some: — ' 

a.  Water  may  be  abstracted  from  alcohol  by  alkalies  and  chloride  of  calcium,  yet  nothing 

like  ether  is  the  result. 
/?.  Water  passes  over,  during  the  whole  process,  along  with  the  ether,  with  which  the  acid 

ought  to  combine  in  preference  to  dehydrating  the  alcohol. 
y.  Ether  is  not  produced  by  the  action  of  anhydrous  sulphuric  acid  on  alcohol. 
S.  Ether  is  never  produced  except  by  the  aid  of  heat. 

i.  When   the  oil  of  vitriol  is  mixed  with  rectified  spirit,  the  saturating  power  of  the  acid 
is  diminished. 

When  oil  of  vitriol  is  added  to  rectified  spirit,  a  new  compound  is  formed,  which 
contains,  besides  the  elements  of  sulphuric  acid,  carbon,  hydrogen,  and  oxygen. 
As  this  new  compound  reddens  litmus,  and  forms  salts  with  bases,  it  has  been  re- 
garded as  an  acid  (Sulpho-vinic  acid ;a  Etherco-sulphuric  acid).3  But  as  the  sul- 
phuric acid,  by  its  union  with  the  elements  of  the  alcohol,  has  lost  half  its  saturating 
power,  the  new  compound  is  rather  to  be  regarded  as  a  supersalt  (bisulphate  of  the 
oxide  of  ethyhi),*  combined  with  water ;  or  as  a  double  salt  composed  of  sulphate 
of  the  oxide  of  ethyle  and  sulphate  of  water.  Carbo-hydrogen  is  the  basic  consti- 
tuent of  this  salt,  which,  by  the  action  of  heat,  is  resolved  into  ether,  sulphuric 
acid,  and  water.  On  the  ethyle  hypothesis,  so  ably  advocated  by  Liebig,  the  fol- 
lowing is  an  explanation  of  the  changes  attending  the  formation  of  ether: — 

Alcohol  is  regarded  as  a  hydrate  of  the  oxide  of  ethyle,  and  its  equivalent  is 
assumed  to  be  46.  On  the  addition  of  oil  of  vitriol,  two  equivalents  or  80  parts  of 
anhydrous  sulphuric  acid  combine  with  one  equivalent  or  37  parts  of  oxide  of 


'  lirande,  Manual  of  Chemistry,  5th  edit.  p.  KH,  1841.  Q  Hennel.  Phil.  Trans.  18^6  and  1<03. 

'  Liebig,  in  the  Handiviirterbuch  der  rcinen  und  angewandten  Chemir,  von  Dr   J.  l.iebig  und  Dr.  T.  C. 
Poggendorf,  B<l   i.  S.  114,  Braunschweig,  1837. 
4  Liebig,  in  Turner's  Elements  of  Chemistry,  7th  edit.  p.  837  el  seq.  1840. 
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ethyle  (efhcr),  contained  in  the  alcohol,  and  form  one  equivalent  or  117  parts  of 
bisulphate  of  oxide  of  ethyle  (bisulphate  of  (liter).  The  water  of  the  alcohol  and 
of  the  oil  of  vitriol  unites  with  the  bisulphate.  By  the  heat  which  is  subsequently 
applied  to  the  mixture,  the  hydrated  bisulphate  is  resolved  into  ether,  water,  and 
sulphuric  acid. 

"  If  we  consider  each  particle  of  the  [hydrated]  bisulphate  of  oxide  of  ethyle  as  composed 
of  ether  [oxide  of  ethyle],  anhydrous  sulphuric  acid,  and  water,  it  is  clear  that  the  anhydrous 
acid,  at  the  moment  of  its  separation  from  the  ether,  must  seize  on  all  water,  free  or  combined, 
in  the  vicinity  of  the  ether.  Thus,  at  the  moment  the  ether  becomes  free,  the  anhydrous  acid, 
also  set  free,  prevents  it  from  uniting  with  \v;iter  to  form  alcohol.  But  when  the  gaseous  ether 
passes  through  the  undecomposed  hydrated  bisulphate  of  oxide  of  ethyle,  a  certain  proportion 
of  the  water  of  that  compound  must  evaporate  in  the  dry  gas;  and  in  these  circumstances  the 
ether  and  water  do  not  combine  together.  The  surface  of  the  effervescing  liquid  has  the  tem- 
perature at  which  [hydrated]  bisulphate  of  oxide  of  ethyle  is  decomposed  ;  but  at  this  tempera- 
ture, 284°,  the  water  of  that  compound  is  gaseous.  There  are  thus  produced,  simultaneously, 
water  in  the  gaseous  form  by  evaporation,  and  ether,  also  gaseous,  by  decomposition;  which, 
as  both  are  in  the  nascent  state,  unite  to  form  alcohol.  Thus  the  alcohol,  always  observed  to 
distil  over  with  the  ether,  is  derived  from  the  surface  ;  and  the  ether  and  water,  which  distil  over, 
proceed  from  the  decomposition  in  the  interior  of  the  liquid.  This  explains  why  no  ether  is 
obtained  when  the  liquid  is  not  in  brisk  ebullition,  no  matter  how  high  the  temperature  may 
be;  it  explains  farther,  why  more  alcohol  is  obtained  when  a  current  of  dry  air  passes  through 
the  liquid,  since  in  that  case  the  same  decomposition  goes  on  in  the  interior  of  the  liquid  as 
generally  occurs  at  the  surface."1 

During  the  distillation  of  ether,  the  relative  proportions  of  the  ingredients  are 
constantly  varying ;  for  the  absolute  quantity  of  hydrated  bisulphate  of  ethyle  is 
continually  diminishing,  and  thereby  the  relative  quantity  of  oil  of  vitriol  is  in- 
creasing. In  consequence  of  this,  the  boiling  point  of  the  liquid  gradually  rises. 
When  it  arrives  at  about  320°,  new  reactions  take  place  between  the  oxide  of 
ethyle  and  the  sulphuric  acid.  The  principal  products  of  these  reactions  are  sul- 
phurous acid,  olefiant  gas,  water,  and  carbon ;  but  these  are  not  the  only  products. 
In  certain  proportions  of  the  ingredients,  acetic  acid  [C4H303]  is  formed.  "  With 
a  great  excess  of  [sulphuric]  acid,  traces  of  formic  acid  [C^IDO3]  and  carbonic 
oxide  are  produced.  As  long  as  olefiant  gas  comes  off,  carbonic  acid  cannot  be 
detected.  During  this  decomposition,  sulphurous  acid  and  olefiant  gas  are  given 
off  in  equal  volumes."  "  Carbon  and  water  are  the  elements  of  acetic  acid,  the 
formation  of  which  must  diminish  the  quantity  of  carbon  in  the  residue.  By  the 
action  of  the  sulphuric  acid  in  excess  on  acetic  acid,  formic  acid  and  sulphurous 
acid  are  formed ;  and  by  the  action  of  the  sulphuric  acid  in  excess  on  formic  acid, 
carbonic  oxide  gas  is  produced."2  "It  is  probable  that,  in  this  decomposition,  the 
elements  of  sulphuric  acid  and  of  ether  first  arrange  themselves  so  as  to  form 
ethionic  [4S03,C4HsO]  or  isethionic  [S205,C4H502-faq.]  acids."  A  small  quantity 
of  Light  Oil  of  Wine  is  also  produced.  In  the  directions  for  the  preparation  of 
ether  given  by  the  London  College,  the  process  is  directed  to  be  stopped  when  some 
"  heavier  portion"  begins  to  pass  over.  This  heavier  liquid  is  an  aqueous  solution 
of  sulphurous  acid.  On  the  small  scale,  ether  may  be  readily  made  in  a  tubulated 
glass  retort,  connected  by  Liebig's  condensing  tube  with  a  cooled  glass  receiver. 
At  Apothecaries'  Hall,  London,  it  is  made  in  a  leaden  still,  having  a  pewter  head 
connected  by  about  six  feet  of  tin  pipe  with  a  very  spacious  condensing  worm,  duly 
cooled  by  a  current  of  water ;  the  receivers  are  of  pewter  with  glass  lids,  and  have 
a  side  tube  to  connect  them  with  the  delivering  end  of  the  worm-pipe.  The  still 
is  heated  by  high-pressure  steam  carried  through  it  in  a  contorted  leaden  pipe.  A 
tube  enters  the  upper  part  of  the  still  for  the  purpose  of  suffering  alcohol  gradually 
to  run  into  the  acid.3 

Mitscherlicb4  has  shown  how  a  given  quantity  of  oil  of  vitriol  may  be  made  to 
convert  an  unlimited  quantity  of  alcohol  into  ether ;  the  whole  of  the  alcohol 


1  Liebie,  in  Turner's  Elements  of  Chemistry,  7th  edit.  p. 841.  »  Liebisr    ov   sunra  cit 

3  Brande's  Manual  of  Chemistry,  5th  edit.  p.  1275,  1841.  ^leolD>  op.  supra  cit. 

*  Lehrbuch  der  themie,  Band.  i.  S.  98,  2te  Aufl.  Berlin,  1833. 
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•which  enters  the  retort  passing  off  as  ether  and  water.  As,  however,  ether  is 
usually  prepared  from  hydrated  alcohol  (rectified  spirit),  the  superfluous  water 
gradually  dilutes  the  acid  until  ultimately  it  becomes  too  dilute  to  effect  the  con- 
version of  alcohol  into  ether.  The  process  of  the  Edinburgh  Pharmacopoeia  is  an 
imitation  of  Mitscherlich's  principle.  [According  to  this  chemist,  ether  is  produced 
only  so  long  as  the  liquid  has  a  temperature  between  284°  and  302°.]  The  recti- 
fication of  ether  is  intended  to  free  it  from  alcohol,  water,  sulphurous  acid,  and  oil 
of  wine.  It  may  be  affected  by  the  addition  of  carbonate  of  potash  and  redistil- 
lation. In  order  to  separate  alcohol  from  ether,  the  readiest  method  is  to  shake  the 
ether  with  twice  its  bulk  of  water;  then  pour  it  off,  and  remove  the  water,  which  the 
washed  ether  has  dissolved,  by  adding  some  fresh  burned  lime,  or  fused  chloride  of 
calcium,  and  distilling  the  ether  a  second  time. 

Properties. — At  ordinary  temperatures,  ether  is  a  colourless,  very  limpid  liquid, 
having  a  penetrating,  peculiar,  though  somewhat  fragrant  odour;  a  hot,  pungent 
taste;  and  a  high  refractive  power.  It  is  a  bad  conductor  of  electricity.  Accord- 
ing to  Liebig,  it  may  be  frozen  at  46°  below  zero.  The  sp.  gr.  of  pure  ether  at  68° 
F.  is,  according  to  Dumas  and  Boullay,  0.713.  The  ether  of  the  shops  contains  a 
little  alcohol,  and  its  sp.  gr.  varies  from  0.733  to  0.765;  in  the  London  Pharma- 
copoeia, its  sp.  gr.  at  02°  F.  is  fixed  at  0.750.  Ether  is  extremely  volatile :  when 
of  sp.  gr.  0.720,  its  boiling  point  (the  mercury  in  the  barometer  standing  at  30 
inches)  is  about  98°  F.  In  a  vacuum,  it  boils  at  40°  F.  below  zero.  The  evapo- 
ration of  ether  causes  intense  cold ;  [and  the  greatest  degree  of  cold  yet  produced 
=  — 166°,  has  resulted  from  the  admixture  of  ether  with  solid  carbonic  acid. — 
Ed.]  The  sp.  gr.  of  ether-vapour  was  found,  by  Gay-Lussac,  to  be  2.586.  Pure 
and  recently  prepared  ether  possesses  neither  acid  nor  alkaline  properties) ;  but,  by 
exposure  to  air  and  light,  it  absorbs  oxygen,  by  which  acetic  acid  and  water  are 
produced.  The  acetic  acid  is  not  immediately  observed,  because  it  combines  with 
some  undecomposed  ether  to  form  acetic  ether.  Ether  is  very  combustible  ;  it  burns 
in  atmospheric  air  with  a  yellowish-white  flame,  and  forms  carbonic  acid  and  water. 
Its  vapour,  mixed  with  oxygen  or  atmospheric  air,  forms  a  violently  explosive  mix- 
ture. One  volume  of  ether-vapour  consumes,  in  burning,  six  volumes  of  oxygen 
gas ;  the  products  are,  four  volumes  of  carbonic  acid,  and  five  volumes  of  aqueous 
vapour.  By  the  slow  combustion  of  ether  vapour,  by  means  of  a  coil  of  platinum 
wire,  acetic,  formic,  and  lumpic  [aldehydic]  acids  are  produced. 

Ether  is  sparingly  soluble  in  water;  nine  volumes  of  the  latter  dissolve  one  of 
the  former.  Ether  which  has  been  washed  with  water  contains  a  small  portion  of 
this  liquid.  Alcohol  dissolves  ether  in  all  proportions.  Ether  abstracts  bichloride 
of  mercury,  terchloride  of  gold,  bichloride  of  platina,  and  the  sesquichloride  of  iron, 
from  their  watery  solutions.  It  readily  dissolves  bromine  and  iodine ;  but  the  solu- 
tions, by  keeping,  undergo  decomposition.  It  sparingly  dissolves  sulphur  and 
phosphorus ;  the  ethereal  solution  of  phosphorus  is  luminous  in  the  dark  when 
poured  on  hot  water.  It  dissolves  the  volatile  oils,  most  of  the  fatty  and  resinous 
substances,  some  of  the  vegetable  alkalies,  urea,  osmazome,  gun-cotton  (forming 
collodion),  and  caoutchouc. 

Characteristics. — Sulphuric  ether  may  be  recognized  by  its  combustibility,  its 
yellowish-white  flame,  its  volatility,  its  peculiar  odour  and  taste,  its  complete  solu- 
bility in  alcohol,  and  its  sparing  solubility  in  water;  in  consequence  of  which,  when 
mixed  with  water  and  agitated  in  a  phial,  the  mixture  speedily  separates,  on  stand- 
ing, into  two  layers.  It  dissolves  most  resins;  the  solutions,  evaporated  on  the 
surface  of  water,  leave  a  resinous  film. 

Composition. — The  following  is  the  elementary  composition  of  ether : — 

Atoms.  Eq.  Wt.  Per  Cent.  Dumas  $  Boullay. 
Carbon  ....    4               94               64.S7  65  05 

Hydrogen    .    .    5  5  13.51  13.85 

Oxygen     ...    1  8  21.62  21.24 

Ether    .    .     1  37  100.00  100.14 
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Chemists  are  not  agreed  as  to  the  manner  in  which  these  elements  are  associated. 
Ether  has   been  considered,  at  different  times,  as  a  dihydrate  of  defiant  gas ;  ai 
hydrate  of  etherine,  or  as  the  oxide  of  ethyle  (ethereum). 


2  eq.  defiant  gas 28  i  1  eq.  etherine 28 

1  eq    water 9      1  eq.  water 9 

1  eq.  Dihydrate  of  defiant  Gas    37  I  1  eq.  Hydrate  of  Etherine    37 


1  eq.  ethyle 29 

leq.  oxygen 8 

1  eq.  Oxide  of  Ethyle  .    37 


In   this  table,  olefiant  gas  is  regarded  as  §  carbo-liydrogen,  etherine  as  a  f  carbo  hydro 
and  ethyle  as  4  carbo-hytlrogen. 

[Dr.  Frankland  has  succeeded  in  isolating  the  compound  radical  ethyle.  He 
procured  it  by  the  action  of  zinc  at  high  temperatures  upon  iodide  of  ethyle.  He 
describes  it  as  a  colourless  and  inflammable  gas,  of  a  specific  gravity  =  2.0039, 
incondensable  to  the  liquid  state  at  zero,  but  capable  of  being  converted  under  a 
pressure  of  2.25  atmospheres,  at  37.5°,  into  a  colourless  transparent  liquid.1 — Ed.] 

Purity. — The  ether  of  commerce  is  usually  contaminated  with  small  quantities 
of  either  spirit  or  water,  or  both.  These  augment  its  sp.  gr.,  but  do  not  math 
affect  its  medicinal  properties.  The  London  College  states  that  its  sp.  gr.  should 
not  exceed  0.750;  but  this  is  too  high.  The  Edinburgh  College  fixes  it  at  0.735, 
or  under.  I  think  0.740  would  be  sufficiently  low.  Ether  which  contains  no 
alcohol  does  not  coagulate  the  serum  of  the  blood.  Pure  ether  does  not  redden 
litmus;  but  the  ether  of  the  shops  usually  does  so  slightly,  either  from  being  im- 
perfectly prepared,  or  from  having  been  too  long  kept.  Ten  fluidounces  of  water 
should  not  dissolve  more  than  one  fluidounce  of  ether,  and  the  solution  should  be  quite 
transparent.  It  should  speedily  and  totally  evaporate  in  the  air.  It  should  not 
become  milky  when  mixed  with  water.  "  When  agitated  in  a  minim  measure, 
with  half  its  volume  of  concentrated  solution  of  muriate  of  lime,  its  volume  is  not 
lessened,"  Ph.  Ed. 

Physiological  Effects,  a.  On  Vegetables. — Ether,  like  alcohol,  acts  as  a  power- 
ful and  rapid  poison  to  plants. 

,3.  On  An! ntah. — The  effects  of  it  on  dogs  have  been  determined  by  Orfila,2  who 
found  that  half  an  ounce  introduced  into  the  stomach,  and  the  oesophagus  tied, 
caused  attempts  to  vomit,  diminished  muscular  power,  insensibility,  and  death  in 
three  hours.  Three  drachms  and  a  half,  injected  into  the  cellular  tissue  of  the 
thigh,  caused  death  on  the  fourth  day.  Jagcr3  found  that  half  an  ounce  of  ether 
acted  as  a  fatal  poison  to  a  crane;  at  the  end  of  forty-eight  hours,  its  odour  could 
be  readily  detected  in  the  body.  He  made  similar  experiments  with  pigeons  and 
ducks.  One  of  the  last-mentioned  animals  took  altogether  an  ounce  of  ether,  yet 
was  not  dead  at  the  end  of  twenty-four  hours. 

y.  On  Man. — The  operation  of  ether  is  analogous  to  that  of  alcohol,  but  is  much 
more  rapid  and  transient.  Swallowed  in  moderate  doses,  it  makes  a  powerful  im- 
pression on  the  mouth,  throat  and  stomach;  allays  spasm,  and  relieves  flatulence; 
but,  according  to  some  observers,  it  augments  neither  the  heat  of  the  body  nor  the 
frequency  of  the  pulse.4  Its  first  effects  on  the  cerebral  functions  are  those  of  an 
excitant,  but  the  subsequent  ones  are  those  of  a  depressing  agent.  In  somewhat 
larger  doses,  it  produces  intoxication  like  that  caused  by  alcohol.  In  excessive  doses, 
it  occasions  nausea,  a  copious  flow  of  saliva,  giddiness,  and  stupefaction. 

The  long  and  habitual  use  of  ether  diminishes  the  effect  of  this  substance  over 
the  system,  and,  therefore,  the  dose  must  be  proportionately  increased.  Dr.  Chris- 
tison  mentions  the  case  of  an  old  gentleman  who  consumed  sixteen  ounces  every 
eight  or  ten  days,  and  had  been  in  the  habit  of  doing  so  for  many  years.  Yet,  with 
the  exception  of  an  asthma,  for  which  he  took  the  ether,  he  enjoyed  tole'rable 
health.     The  chemist,  Bucquet,  who  died  of  scirrhus  of  the  colon,  'with  inflamma- 


1  See  Journal  of  Chemical  Society,  vol.  ii. 

3  W  bmer,  in  Die  Wirkung,  kc. 

*  Schwilgue,  Traili  de  Mat.  Mid.  181S;  also  Trousseau  and  Pidoux,  Traitt  de  Therap.  1836 


3  Toxicol.  Gin. 
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tion  of  the  stomach  and  of  the  intestines  generally,  took,  before  his  death,  a  pint 
of  ether  daily,  to  alleviate  his  excruciating  puins.1 

When  the  vapour  of  ether,  sufficiently  diluted  with  atmospheric  air,  is  inhaled, 
it  causes  irritation  about  the  epiglottis,  a  sensation  of  fulness  in  the  head,  and  effects 
analogous  to  those  caused  by  the  protoxide  of  nitrogen  ;  moreover,  persons  pecu- 
liarly susceptible  of  the  action  of  the  one,  are  also  powerfully  affected  by  the  other.9 
If  the  air  be  too  strongly  impregnated  with  ether,  stupefaction  ensues.  In  one  case, 
this  state  continued,  with  occasional  periods  of  intermission,  for  more  than  thirty 
hours ;  for  many  days  the  pulse  was  so  much  lowered  that  considerable  fears  were 
entertained  for  the  safety  of  the  patient  (<>p.  at.').  In  another  case,  an  apoplectic 
condition,  which  continued  for  some  hours,  was  produced.  [The  anaesthetic  proper- 
ties of  this  vapour  are  well  known.  In  surgical  operations,  it  has  been  much  used 
for  the  purpose  of  destroying  sensibility  ;  but  preference  is  now  given  to  the  vapour 
of  chloroform. — Ed] 

Modus  Operandi. — When  ether  is  swallowed,  it  is  rapidly  absorbed,  and  sub- 
sequently thrown  out  of  the  system  by  the  pulmonary  exhalants.  Magendie3  says, 
that  ether  introduced  into  the  cavity  of  the  peritoneum  is  discoverable  in  the  ex- 
pired air  by  its  odour.  Thrown  into  the  cavity  of  the  pleura,  it  produces  speedy 
death,  and  its  odour  is  very  obvious  when  we  approach  the  mouth  of  the  animal.4 
In  the  case  of  a  man  poisoned  by  laudanum,  and  to  whom,  before  death,  half  an 
ounce  of  spirit  of  sulphuric  ether  was  given,  the  ether  was  detected  by  its  odour 
in  the  brain.5 

Uses. — Ether  is  employed  both  medicinally  and  for  pharmaceutical  purposes. 

1.  Medicinal  Uses.  a.  Internal. — Ether  is  principally  valuable  as  a  speedy 
and  powerful  agent  in  spasmodic  and  painful  affections  not  dependent  on  local  vas- 
cular excitement,  and  which  are  accompanied  by  a  pale  cold  skin,  and  a  small  feeble 
pulse.  If  administered  during  a  paroxysm  of  spasmodic  asthma,  it  generally  gives 
relief,  but  has  no  tendency  to  prevent  the  recurrence  of  attacks.  In  cramp  of  the 
stomach,  singultus,  and  flatulent  colic,  its  happy  effects  are  well  established.0  It  is 
sometimes  highly  advantageous  in  a  paroxysm  of  angina  pectoris.  During  the  pas- 
sage of  urinary  or  biliary  calculi,  it  may  be  used  as  a  substitute  for,  or  in  combi- 
nation with,  opium,  to  overcome  the  spasm  of  the  ducts  or  tubes  through  which  the 
calculus  is  passing.  In  the  latter  stages  of  continued  fever,  ether  is  sometimes  ad- 
missible. It  is  employed  to  relieve  the  subsultus  tendinum  and  hiccup.  Desbois 
de  Rochefort7  administered  it  in  intermittent  fevers.  He  gave  it  about  half  an 
hour  before  the  expected  paroxysm  ;  it  acted  as  a  mild  diaphoretic,  and  prevented 
the  recurrence  of  the  attack.  Headache  of  the  kind  popularly  called  nervous,  that 
is,  unconnected  with  vascular  excitement,  is  sometimes  speedily  relieved  by  ether. 
I  have  found  it  beneficial  principally  in  females  of  delicate  habits.  In  such  it  occa- 
sionally gives  immediate  relief,  even  when  the  throbbing  of  the  temporal  vessels  and 
suffusion  of  the  eyes  (symptoms  which  usually  contraindicate  the  employment  of 
ether)  would  seem  to  show  the  existence  of  excitement  of  the  cerebral  vessels. 

In  flatulence  of  the  stomach  it  may  be  taken  in  combination  with  some  aromatic 
water.  Against  sea-sickness  it  should  be  swallowed  in  a  glass  of  white  wine.  Du- 
rande8  recommends  a  mixture  of  three  parts  ether,  and  two  oil  of  turpentine,  as  a 
solvent  for  biliary  calculi.  Bourdier8  employed  ether  to  expel  tape-worm.  He  ad- 
ministered it,  by  the  stomach  and  rectum,  in  an  infusion  of  male  fern,  giving  a 
dose  of  castor-oil  an  hour  after.  In  faintness  and  lowness  of  spirits,  it  is  a  popular 
remedy.  In  poisoning  by  hemlock  and  mushrooms,  it  has  been  employed.10  In 
asphyxia  it  has  been  used  with  benefit. 

1  Merat  nnd  De  Lens,  Diet.  Mat.  Med.  2  Journal  of  Science,  iv.  15S. 

2  Elem.  Compend.  Physiol,  by  Milligan.  4  Lectures  on  the  1'issues,  in  Lancet,  Nov.  22,  1834. 

•  Lancet  for  1836—7,  vol.  1.  p.  271. 

"  On  the  Effects  of  Ether  in  Spasmodic  Affections  of  the  Stomach,  and  in  Intertnittents.    See  Medical 
Facts  and  Observations,  vol.  v.  Loud. 
1  Court  "Eltm.  d.  Mittii  re  Mtdicale,  P.-iris,  1789. 

*  Observ.  sur  I'  L//icacitr  du  Milange  d'JStKer  svlphuriq.  et  dUiuile  volatile  du  Tirtb.  dans  Coliques 
hipatiq.  produites  pardes  Pierres  Biliaires,  Straabnrg,  i7U0. 

9  Mint,  de  la  Soeutide  M  d.  10  J.  Frank,  Tozicologie,  S.  70, 103. 
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The  vapour  of  ether  is  inhaled  in  spasmodic  asthma,  chronic  catarrh,  and 
dyspnoea,  hooping-cough,  and  to  relieve  the  effects  caused  by  the  accidental  inhala- 
tion of  chlorine  gas.  It  may  be  used  by  dropping  some  ether  in  hot  water,  and 
inspiring  the  vapour  mixed  with  steam ;  or  it  may  be  dropped  on  sugar,  which  is 
to  be  held  in  the  mouth.  The  inhalation  of  the  vapour  of  the  ethereal  tincture  of 
hemlock  is  occasionally  useful  in  relieving  spasmodic  affections  of  the  respiratory 
organs,  and  has  been  recommended  in  phthisical  cases. 

/3.  External. — The  principal  external  use  of  ether  is  to  produce  cold  by  its 
speedy  evaporation.  Thus,  in  strangulated  hernia,  it  may  be  dropped  on  the  tumour 
and  allowed  to  evaporate  freely  :"by  this  means,  a  considerable  degree  of  cold  is 
produced,  and,  in  consequence,  the  bulk  of  the  part  diminished,  whereby  the  reduc- 
tion of  the  hernia  is  facilitated.  Dropped  on  the  forehead,  or  applied  by  means  of 
a  piece  of  thin  muslin,  ether  diminishes  vascular  excitement,  by  the  cold  produced 
from  its  evaporation,  and  is  exceedingly  efficacious  in  headache  and  inflammatory 
conditions  of  the  brain.  In  burns  and  scalds,  it  may  also  be  employed  as  a  refri- 
gerant. If  its  evaporation  be  stopped  or  checked,  as  by  covering  it  with  a  com- 
press, it  acts  as  a  local  irritant,  causing  rubefaction,  and,  by  long-continued  appli- 
cation, vesication.     It  is  used  with  friction  as  a  local  stimulant. 

2.  Pharmaceutical  Uses. — Ether  is  employed  in  the  preparation  of  the  Com- 
pound Spirit  of  Sulphuric  Ether.  Ether,  or  its  alcoholic  solution,  is  also  used  to 
extract  the  active  principles  of  certain  drugs,  as  of  Lobelia,  Aloes,  Musk,  &c.  The 
solutions  are  called  Ethereal  Tinctures  (  Tim-tun?  Etherese),  or  by  the  French  phar- 
macologists Elh6roles.  These  may  be  conveniently  prepared  by  percolation.  Ether 
is  of  assistance  in  determining  the  purity  of  some  medicinal  substances,  as  of  Aco- 
nitina  and  Veratria,  which  are  very  soluble  in  it.  It  is  employed  in  toxicological 
researches  to  remove  Bichloride  of  Mercury  from  organic  mixtures.  [A  solution 
of  gun-cotton  or  xyloidine  in  ether  is  well  known  and  extensively  employed  in 
pharmacy  under  the  name  of  Co/lot/ ion. — Ed.] 

Administration. — It  may  be  given  in  doses  of  from  fjss  to  f3ij :  a  teaspoonful 
is  the  ordinary  quantity.  This  dose  may  be  repeated  at  short  intervals.  It  is 
usually  exhibited  in  some  aromatic  water,  and  frequently  in  combination  with  other 
antispasmodics  and  stimulants,  as  ammonia  or  valerian.  u  It  may  be  perfectly  incor- 
porated with  water,  or  any  aqueous  mixture,  by  rubbing  it  up  with  spermaceti, 
employed  in  the  proportion  of  two  grains  for  each  fluidracbm  of  the  ether."1 

Antidotes. — In  cases  of  poisoning  by  ether,  the  same  treatment  is  to  be 
adopted  as  before  recommended  in  cases  of  poisoning  by  alcohol. 

1,  SPIRITUS  jETHERIS  SULPHURICI,  E. ;  Spirit  of  Sulphuric  Ether.— (Sulphuric 
Ether  Oj;  Rectified  Spirit  Oij.  Mix  them.  The  density  of  this  preparation  ought 
to  be  0.809.  "It  does  not  affect  litmus  paper,  or  render  water  muddy;  when 
agitated  with  twice  its  volume  of  a  concentrated  solution  of  muriate  of  lime,  28 
per  cent,  of  ether  separates  by  rest.") — Its  medicinal  properties  are  similar  to, 
though  somewhat  less  powerful  than  those  of  ether,  over  which  it  has  the  advan- 
tage of  being  miscible  with  water  in  all  proportions.  The  dose  of  it  is  f5j  to  f^iij , 
mixed  with  some  diluent.  It  is  used  in  the  preparation  of  the  Tinctura  Lobelise 
tether ea,  E. 

2.  SPIRITUS  JETHERIS  COMPOSITUS,  L.  [U.  S.];    Compound  Spirit  of  Sulphuric 

Ether.— (Sulphuric  Ether  fgriij  ;  Rectified  Spirit  fgxvj  ;  Ethereal  Oil  f^iij.  Mix.) 
— This  preparation  is  commonly  called  Hoffmann's  Mineral  Anodyne  Liquor 
{Liquor  anodynus  mineralis  Hoffmanni) ;  being  made  in  imitation  of  a  prepara- 
tion described  by  Hoffmann,2  which  it  is  said  he  was  taught  by  an  apothecary  of 
the  name  of  Martmeier.3  This  preparation  is  sometimes  employed  as  an  adjunct 
to  laudanum,  to  prevent  the  nausea  which  the  latter  excites  in  certain  habits.  Its 
dose  is  from  f5ss  to  f3'j  in  any  proper  vehicle. 


1  United  Stales  Dispensatory,  3d  edit.  p.  727,  Ph  ladelphia.  1836. 

1  De  Acido  Vitrioli  Vinos  t,  1732.    Fr.  Hoffmanni  Operum  omnium  Supplementum,  p.  855,  Genevie    1751 

3  Voigtells,  Vollstandiges  System  der  Arzneymillellekre,  Bd.  ii.  3tte  Abt.  S.  33,  Leipzig,  1817. 
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302.  OLEUM  iETHEREUM,  £.-  ETHEREAL  OIL. 

(Spiritus  aetheris  oleosus,  D.) 

History  and  Synonymes. — This  liquid  is  commonly  termed  heavy  oil  of  wine, 
or  simply  oil  of  wine.  Dumas1  says  it  was  known  to  Paracelsus,  who  designated  it 
sweet  oil  of  vitriol.  Modern  writers  have  given  it  various  appellations,  founded  on 
its  supposed  composition.  Thus,  according  to  Mr.  Hennell,2  it  is  a  sulphate  of 
hydrocarbon',  Dumas3  calls  it  sulphatic  ether ;  others,  a  double  sulphate  of  ether  and 
hydrocarbon  ;  while  Liebig4  terms  it  sulphate  of  oxide  of  ethyle  and  Etherole.5 

Preparation. — The  following  directions  for  procuring  it  are  given  in  the  Lon- 
don Pharmacopoeia: — 

"Take  of  Rectified  Spirit  Ibij ;  Sulphuric  Acid  Ibiv;  Solution  of  Potash,  Distilled  Water, 
of  each  f^j;  or  as  much  as  may  be  sufficient.  Mix  the  acid  cautiously  with  the  spirit.  Let 
the  li'|nor  distil  until  a  black  froth  arises  ;  then  immediately  remove  the  retort  from  the  fire. 
Separate  the  lighter  supernatant  liquor  from  the  heavier  one,  and  expose  the  former  to  the  air 
for  a  day.  Add  to  it  the  solution  of  potash  first  mixed  with  water,  and  shake  them  together. 
Lastly,  when  sufficiently  washed,  separate  the  ethereal  oil  which  subsides." 

The  Dublin  College  gives  the  following  directions  for  its  preparation  :  "  Take  of  Rectified 
Spirit  one  pint  and  a  half;  Oil  of  Vitriol  of  commerce  one  pint  and  a  half;  Sulphuric  Ether  five 
fluidounces.  Mix  the  oil  of  vitriol  with  one  pint  of  the  rectified  spirit,  in  a  matrass  of  glass, 
and,  connecting  this  with  a  Lieuig's  condenser,  apply  heat,  and  distil,  till  a  black  froth  begins  to 
rise.  Separate  the  uppermost  or  lighter  stratum  of  the  distilled  liquid,  and,  having  exposed  it 
in  a  capsule  for  twenty-four  hours  to  the  atmosphere,  let  the  residual  oil  be  transferred  to  a 
moist  paper  filter,  and  washed  with  a  little  cold  water,  so  as  to  remove  any  adhering  acid.  Let 
it  now  be  introduced  into  a  bottle  containing  the  remainder  of  the  spirit  mixed  with  the  ether, 
and  dissolved." 

[The  U.  S.  Pharm.  directs  the  following  method :  Take  of  Alcohol  Oij ;  Sul- 
phuric Acid  Oiij ;  Solution  of  Potassa  f§ss;  Distilled  Water  f3j.  Mix  the  Acids 
cautiously  with  the  Alcohol,  and  allow  the  mixture  to  stand  for  twelve  hours;  then 
pour  it  into  a  large  glass  retort,  to  which  a  receiver  kept  cool  by  ice  is  adapted,  and 
distil  by  means  of  a  sand-bath  until  a  black  froth  rises,  when  the  retort  is  to  be 
removed  immediately  from  the  sand-bath.  Separate  the  lighter  supernatant  liquid 
in  the  receiver  from  the  heavier,  and  expose  it  to  the  air  for  a  day ;  then  add  to  it 
the  Solution  of  Potassa  previously  mixed  with  the  distilled  water,  and  shake  them 
together.     Lastly,  separate  the  Ethereal  Oil  as  soon  as  it  has  subsided.] 

The  process  of  the  London  Pharmacopoeia  is  that  followed  at  Apothecaries' 
Hall,  London.  The  late  Mr.  Hennell  informed  me  that  33  lbs.  avoird.  of  Rectified 
Spirit,  and  64  lbs.  avoird.  of  Oil  of  Vitriol,  yielded  in  one  operation  17  ounces 
avoird.  of  ethereal  oil.     There  is,  therefore,  an  immense  loss  in  the  operation. 

Theory  op  the  Process.  —  When  oil  of  vitriol  and  alcohol  are  mixed, 
bisulphate  of  oxide  of  ethyle  (CH50,2S03)  and  water  are  formed.  Under  the 
influence  of  heat,  the  bisulphate  suffers  decomposition;  but  the  reactions  vary  with 
the  temperature.  When  the  sulphuric  acid  is  greatly  in  excess,  and  the  boiling 
point  of  the  liquid  has  attained  320°  F.,  the  principal  products  of  the  decompo- 
sition are  sulphurous  acid,  olefiant  gas  (carbo-hydrogen),  water,  and  carbon.  At 
this  period  of  the  process,  heavy  oil  of  wine  is  also  produced  in  small  quantity. 
Its  formation  may  be  accounted  for  by  supposing  that  two  equivalents  of  the  bisul- 
phate of  oxide  of  ethyle  and  water  react  on  one  another,  and  that  the  carbo-hydrogen 
(C4H4=1  eq.  Etherole)  of  the  one  is  substituted  for  the  water  of  the  other;  the 
products  being  heavy  oil  of  wine  (oleum  eethereum,  Ph.  L.),  sulphuric  acid,  and 
water. 

The  substance  termed  by  Liebig  Etherole  (C4H4)  is  commonly  denominated  Light  Oil  of 
Wine.  It  was  discovered  by  Hennell,  who  calls  it  Hydrocarbon  from  Oil  of  Wine,  because  it  is 
obtained  by  boiling  the  heavy  oil  of  wine  with  water.     It  is  a  colourless  oily  liquid,  of  sp.  gr. 

l  Trait'  de  Chimie,  v.  543.  3  Philosophical  Transactions,  1626. 

3  Op.  supra  cit.  *  Turner's  Elements  of  Chemistry,  7th  edit.  pp.  844  and  861,  1841. 

'  The  term  etherole  is  applied  to  u  J  carbo-hydrogen,  better  known  as  Light  Oil  of  Wine. 
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0.917  to  0  920.     When  kept  for  some  time  at  a  low  temperature,  it  deposits  a  crystalline  mat- 
ter called  Etherine  or  Camphor  of  Oil  of  Wine  (OH*),  which  is  isomeric  with  etherole. 

Properties.— Ethereal  oil  is  an  oily  liquid,  having  usually  a  yellowish  tint, 
though,  when  quite  pure,  it  is  said  to  be  colourless.  It  has  a  peculiar  aromatic 
odour,  and  a  bitter  taste.  Its  sp.  gr.  according  to  Mr.  Hennell,  is  1.05  ;  but  ac- 
cording to  Serullas,  it  is  1.13.  It  boils  at  540°  F.  It  is  insoluble  in  water,  but 
dissolves  readily  in  alcohol  and  ether.  It  neither  reddens  litmus  nor  precipitates 
a  solution  of  chloride  of  barium,  so  that  the  sulphuric  acid  contained  in  it  seems 
to  be  completely  neutralized.  According  to  Mr.  Hennell,  ethereal  oil  dissolves  a 
variable  quantity  of  a  £  carbo-hydrogen,  part  of  which  separates  in  a  crystal  hne 
form  (etherine)  when  the  oil  is  kept  for  some  time,  or  when  exposed  to  cold.  \\  hen 
ethereal  oil  is  slightly  heated  with  water,  it  yields  a  light  yellow  oil  (etherole), 
which  floats  on  water,  and  bisulphate  of  oxide  of  ethyle,  which  is  dissolved  by  the 
water. 

Characteristics. — Ethereal  oil  is  recognized  by  its  oily  appearance,  its  pecu- 
liar odour  and  taste,  its  slight  solubility  in,  but  greater  specific  gravity  than,  water, 
and  its  solubility  in  ether  and  alcohol.  If  it  be  heated  in  a  test-tube,  it  yields  an 
inflammable  vapour  which  burns  like  olefiant  gas,  and  a  carbonaceous  residue  which 
contains  sulphuric  acid,  as  is  proved  by  lixiviating  with  water,  and  testing  by  chlo- 
ride of  barium.  Ethereal  oil,  added  to  a  solution  of  chloride  of  barium,  occasions 
no  cloudiness;  but,  if  we  evaporate  the  mixture  to  dryness,  the  residue  is  found 
to  contain  sulphate  of  baryta. 

Composition. — Three  chemists  have  analyzed  ethereal  oil,  namely,  Hennell, 
Serullas,  and  Liebig.  The  results  of  two  only  of  these  agree,  namely,  those  of 
Liebig  and  Serullas. 

Lif.bio  and  Serullas. 
Atoms.  E'j.Wt.    Theory. 
Sulphuric  acid      .    .     2  80  55. 172 

Carbon 8  48  33.103 

Hydrogen 9  9  6.207 

Oxygen 1  8  5.5L7 


Hennell. 

Liebig. 

Serullas. 

Eq. 

Eq.Wt. 

Per  Cent 

55.614 
33.180 

5.788 
5.418 

55.02 

33.05 

6.11 

5.49 

1 
9 
9 
0 

40 

54 

9 

0 

38.0 

53.7 

8.3 

0.0 

Oleum  iEthereum  i 

(Ph.L.)  .  .  .  .; 
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99.999      100.000 


103 


It  would  appear  from  this  table  that  Hennell1  must  have  analyzed  ethereal  oil  holding  in  so- 
lution carho-hydrogen  (elheriyie),  and  that  he  omitted  to  take  into  calculation  the  elements  of 
water  which  this  oil  contains. 

According  to  Serullas3  and  Liebig,3  this  oil  is  a  double  sulphate  of  oxide  of  ethyle 
(ether)  and  etherole  (carbo-hydrogen). 

Or,                           Atoms.  Eq.Wt. 

Sulphate  of  oxide  of  ethyle  (ether)     1  77 

Sulphate  of  etherole  (carbo-hydro-  }  .  fig 

gen) J 

Sulphate  of  Oxide  of  Ethyle  and  )  ,  ,., 

Etherole >  1  "5 


Atoms.  Eq.Wt. 

2eq.  sulphuric  acid 2  80 

1  eq.  oxide  of  ethyle  (ether^  ....     1  37 

1  eq.  etherole  i.carbo-hydrogen)  .  .     1  28 

1  Sulphate  of  Oxide  of  Ethyle  and  )  1  U5 

Etherole J 


Dumas,*  however,  regards  it  as  true  sulphatic  ether  (S03,C4H50),  holding  in 
solution  variable  quantities  of  carbo-hydrogen. 

Physiological  Effects. — These  have  not  been  determined.  I  gave  fifteen 
drops  to  a  small  rabbit :  death  took  place  within  an  hour.  The  symptoms  were 
indisposition  to  move,  apparent  tendency  to  sleep,  followed  by  incapability  of  sup- 
porting the  erect  position,  occasional  convulsive  movements,  grating  of  the  teeth, 
and  insensibility.  The  body  was  opened  immediately  after  death ;  the  heart  was 
still  beating,  and  its  right  cavities  were  gorged  with  purple  blood.  Ethereal  oil, 
therefore,  acts  on  the  nervous  system  in  a  somewhat  analogous  way  to  ether. 

Uses. — Ethereal  oil  is  used  in  the  manufacture  of  the  Sjnritus  JEtheru  Com- 
positus  of  the  Pharmacopoeia. 


i    Philosophical  Transactions  ior  iozo.  pp.  zi/ — s. 

3  Turner's  Elements  of  Chemistry.  7th  edit.  pp.  814  and  S6t. 

4  Traiti  de  Chimie  appliqui  aux  Arts,  v.  54.5.  Paris,  lb35. 


2  Ann.  de  Chim.  el  de  Phys.  xxxix.  153. 
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"  Dr.  Hare,"  in  his  Chemical  Compendium,  "  reports  the  opinions  of  Drs.  Phy- 
sick  and  Dewees  in  favour  of  the  efficacy  of  the  officinal  oil  of  wine,  dissolved  in 
alcohol,  in  certain  disturbed  states  of  the  system,  as  a  tranquillizing  and  anodyne 
remedy."1 

303.  SPIRITUS  JETHERIS  NITRICI,  L.  E.  [U.  S.].— SPIRIT  OF 
NITRIC  ETHER,  OR  SWEET  SPIRIT  OF  NITRE. 

(Spiritus  aethereus  nitrosus,  D. — Hyponitrous  ether,  with  four  volumes  of  rectified  spirit,  E.) 

History. — The  first  traces  of  this  preparation  are  to  be  found  in  the  writings  of 
Raymond  Lully,  in  the  13th  century.2  Basil  Valentine,  in  the  15th  century, 
taught  a  much  improved  method  of  preparing  it.3  Nitric  ether  was  first  mentioned 
by  Kunkel,  in  1681. *  It  has  been  known  under  various  names,  such  as  Dulcified 
Arid  of  Nitre  (Acidum  Nitri  dulcijicatum),  Sweet  Spirit,  of  Nitre  (Spiritus  Nitri 
dulcis),  Spirit  of  Nitrous  Ether  (Spiritus  JEtheris  Nitrosi),  and  Nitre  Drops. 

Preparation. — It  is  usually  prepared  by  the  action  of  nitric  acid  on  rectified 
spirit  at  one  operation,  as  in  the  process  of  the  London  College,  which  is  that  em- 
ployed at  Apothecaries'  Hall,  London.  Or  it  may  be  procured  by  first  preparing 
nitric  [hyponitrous]  ether,  and  subsequently  diluting  this  with  rectified  spirit,  as  in 
the  process  of  the  Edinburgh  College. 

1.  Preparation  of  Hyponitrous  Ether. — Liebig5  has  lately  given  the  following 
method  of  obtaining  this  compound  in  a  state  of  purity  :  "  One  part  of  starch, 
and  ten  parts  of  nitric  acid,  sp.  gr.  1.3,  are  introduced  into  a  capacious  retort,  which 
is  connected  by  means  of  a  wide  tube,  bent  at  right  angles,  with  a  two-necked  bottle, 
so  that  the  farther  end  of  the  tube  reaches  to  the  bottom  of  the  bottle.  Into  this 
bottle  is  introduced  a  mixture  of  two  parts  of  alcohol  at  85  p.  c.  and  one  part  of 
water,  and  it  is  surrounded  by  cold  water.  The  second  aperture  of  the  bottle  is 
connected,  by  means  of  a  long  wide  tube,  with  a  good  cooling  apparatus  or  con- 
denser. The  starch  and  nitric  acid  are  heated  in  the  water-bath  ;  pure  hyponitrous 
acid  is  disengaged,  which,  passing  through  the  alcohol,  instantly  combines  with  the 
ether,  forming  hyponitrite  of  oxide  of  ethyle,  which  distils  in  a  continuous  stream. 
This  process  is  very  productive.  By  means  of  water,  the  new  ether  is  purified  from 
alcohol,  and  by  standing  over  chloride  of  calcium  it  is  freed  from  water.  The  tube 
which  connects  the  retort  with  the  two-necked  bottle  must  have  a  length  of  two  or 
three  feet,  and  must  be  surrounded  with  moist  paper  during  the  operation.  If  the 
alcohol  be  not  carefully  cooled,  it  becomes  spontaneously  hot,  and  boils  violently. 
From  this  moment  the  hyponitrite  of  ethyle  is  no  longer  pure." 

The  process  of  the  Edinburgh  College  for  the  preparation  of  hyponitrous  ether  is  as  follows: 
Take  of  Rectified  Spirit  Oij  and  f^vj;  Pure  Nitric  Acid  (density  1.500)  fjfvij.  Put  fifteen  fluid- 
ounces  of  the  spirit,  with  a  little  clean  sand,  into  a  two-pint  matrass,  fitted  with  a  cork,  through 
which  are  passed  a  safety-tube,  terminating  an  inch  above  the  spirit,  and  another  tuba  leading 
to  a  refrigeratory.  The  safety-rube  being  filled  with  pure  nitric  acid,  add  through  it  gradually 
three  fluidounces  and  a  half  of  the  acid.  When  the  ebullition  which  slowly  arises  is  nearly 
nver,  add  the  rest  of  the  acid  gradually,  half  a  fiuidounce  at  a  time,  waiting  till  the  ebullition 
caused  by  each  portion  is  nearly  over  before  adding  more,  and  cooling  the  refrigeratory  with  a 
stream  of  water,  iced  in  the  summer.  The  ether  thus  distilled  over  being  received  in  a  bottle, 
is  to  be  agitated  first  with  a  little  millc  of  lime,  till  it  ceases  to  redden  litmus  paper,  and  then 
with  half  its  volume  of  concentrated  solution  of  muriate  of  lime.  The  pure  hyponitrous  ether 
thus  obtained  should  have  a  density  of  0.899. 

The  theory  of  Liebig's  process  for  making  hyponitrous  ether  is  simple.  Starch 
deoxidizes  nitric  acid  and  evolves  hyponitrous  acid  [the  nitrous  acid  of  Graham  and 
continental  chemists].  This  being  conveyed  into  alcohol,  combines  with  the  oxide 
of  ethyle  of  the  latter,  and  disengages  the  water. 


i    I'niled  States  Dispensatory. 

2  Dulk,  Die  PreuSSiseke  Pharmaknpue  ubers.  und  erldutert,  2er  Th.  S.  701.  ote  Aufl.  Leipz.  1~30. 

3  Ii, id.  *  Thomson,  System  of  Chemistry  of  Inorganic  Bodies,  7th  edit.  ii.  31 
•'  Turner's  Elements  of  '(  hemistry,  7th  edit.  p.  848. 


317,  1831. 
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Hyponitrous  ether  is,  however,  usually  prepared  by  the  action  of  nitric  acid  on 
alcohol ;  as  in  the  Edinburgh  and  Dublin  processes.  The  reactions  are  then  more 
complicated,  but  vary  with  the  strength  of  the  acid  and  the  temperature.  They 
essentially  depend  on  the  deoxidation  of  the  nitric  acid  by  the  hydrogen  and  carbon 
of  the  ethyle  of  part  of  the  alcohol.  As  hydrogen  has  more  affinity  than  carbon 
for  oxygen,  it  follows  that  in  the  earlier  stages,  and  when  reaction  is  moderate,  it 
is  the  hydrogen  of  the  ethyle  which  is  oxidized  by  the  oxygen  of  the  nitric  acid. 
Thus,  when  we  employ  a  dilute  acid,  or  moderate  the  reaction  by  cold,  the  products 
are  aldehyd  (hydrated  oxide  of  acetyle1),  water,  and  hyponitrous  ether.  When, 
however,  the  reaction  is  more  energetic,  as  when  strong  nitric  acid  is  employed,  and 
the  temperature  is  not  moderated,  the  carbon  as  well  as  the  hydrogen  of  the  ethyle 
is  oxidized  by  the  oxygen  of  the  acid,  and  several  products,  besides  tho^e  above- 
mentioned,  are  then  obtained.  Carbonic  (COa)  and  oxalic  (C203)  acids  are  formed 
by  the  oxidation  of  the  carbon.  Acetic  (C4H303)  and  formic  (C2H02)  acids  are  also 
generated;  "besides  acetate  and  formiate  of  ethyle"  (Liebig).  By  the  deoxidation 
of  nitric  acid  there  are  obtained,  besides  hyponitrous  acid  already  mentioned,  nitrous 
acid,  binoxide  of  nitrogen,  protoxide  of  nitrogen,  and  nitrogen  (Thenard). 

2.  Preparation  of  Spiritus  Athens  Nitrici.— The  processes  of  all  the  British 
Colleges  differ  from  each  other. 

The  London  College  orders  of  Rectified  Spirit  ffiiij  ;  Nitric  Acid  ^iv.  Add  the  Acid  gradually 
to  the  Spirit,  and  mix;  then  let  32  fluidounces  distil. 

The  Edinburgh  College  directs  the  pure  hyponitrous  ether  (obtained  by  the  process  above 
detailed)  to  be  mixed  with  the  remainder  (i.  e.  f^xxxj)  of  the  rectified  spirit,  or  exactly  four 
times  its  volume.  Spirit  of  nitric  ether  ought  not  to  be  kept  long,  as  it  always  undergoes  de- 
composition, and  becomes  at  length  strongly  acid.     Its  density,  by  this  process,  is  0.847. 

The  directions  of  the  Dublin  College  are  as  follows:  Take  of  Rectified  Spirit  two  pints  and 
eight  fluidounces;  Pure  Nitric  Acid  three  fluidounces;  Water  one  ounce;  Solution  of  Ammonia 
a  sufficient  quantity.  Place  six  ounces  of  the  spirit  in  a  glass  matrass  capable  of  holding  a 
quart,  and  connect  this  with  a  Liebig's  condenser,  whose  farther  extremity  is  fitted  loosely  by 
a  collar  of  tow  into  a  thin  eight-ounce  phial.  Add  now  the  water  to  the  nitric  acid,  and,  having 
introduced  half  of  the  resulting  solution  into  the  matrass,  through  a  safety  syphon  tube,  close 
the  mouth  of  this  tube  with  a  cork,  and  apply  for  a  few  moments  a  gentle  heat,  so  as  to  cause 
a  commencement  of  ebullition.  When  the  action  (which,  shortly  after  commencing,  proceeds 
with  much  violence,  and  should  be  moderated  by  the  external  application  of  cold  water)  has 
relaxed,  introduce  gradually  the  remainder  of  the  acid,  so  as  to  restore  it.  The  action  having 
entirely  ceased,  agitate  the  distilled  product  with  half  its  bulk  of  the  solution  of  ammonia,  allow 
the  mixture  to  rest  for  a  few  minutes,  and,  having  separated  the  supernatant  ethereal  liquid, 
mix  four  ounces  of  it  with  the  rest  of  the  spirit,  and  preserve  the  product  in  small,  strong,  and 
accurately  stopped  bottles. 

In  the  performance  of  the  preceding  distillation,  the  condenser  should  be  fed  with  ice-cold 
water,  and  the  phial,  in  which  the  distilled  liquid  is  received,  should  be  surrounded  by  a  mix- 
ture of  one  part  salt  and  two  of  pounded  ice;  or,  when  ice  cannot  be  procured,  with  a  mixture 
of  eight  parts  of  sulphate  of  soda  in  small  crystals  and  five  of  commercial  muriatic  acid. 

[The  following  are  the  directions  of  the  U.  S.  Pharm.  :  Take  of  Nitrate  of  Po- 
tassa,  in  coarse  powder,  rbij ;  Sulphuric  acid  rbiss  ;  Alcohol  Oixss  ;  Diluted  Alcohol 
Oj ;  Carbonate  of  Potassa  |j.  Mix  the  Nitrate  of  Potassa  and  the  Alcohol  in  a 
large  glass  retort,  and  having  gradually  poured  in  the  acid,  digest  with  a  gentle 
heat  for  two  hours;  then  raise  the  heat  and  distil  a  gallon.  To  the  distilled  liquor 
add  the  Diluted  Alcohol  and  Carbonate  of  Potassa,  and  again  distil  a  gallon.] 

At  Apothecaries'  Hall,  London,  this  preparation  is  made  in  an  earthenware  still, 
with  a  condensing  worm  of  the  same  material.  The  still  is  heated  by  the  slow 
application  of  steam  to  its  outer  surface.3  The  theory3  of  the  process  is  essentially 
the  same  as  that  for  preparing  pure  hyponitrous  ether.     The  latter,  when  formed, 

1  Acetyle,  and  the  oxide  of  acetyle.  are  hypothetical  substances.  Aldehyd  is  regarded  as  the  hvdnfe  ,< 
the  hypothetical  oxide  of  acetyle. 

o    ■> i  i  r 1   ~f   U  1.  r.~m<,  c  ,,     1A    *wtlf      ^     Atil      r 1__ 
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distils  over  along  with  rectified  spirit,  and  constitutes  the  Spiritus  aetheris  nitrici, 
Ph.  L. 

Properties,  a.  Of  Hyponitrous  Ether. — Pure  hyponitrous  ether,  prepared 
by  Liebig's  process,  is  pale-yellow,  has  a  most  fragrant  smell  of  apples  and  Hungary 
wines,  boils  at  62°,  and  has  the  sp.  gr.  of  0.947  at  60°.  It  may  be  mixed  with 
an  alcoholic  solution  of  potash  without  becoming  brown  (showing  the  absence  of 
aldehyd) ;  hyponitrite  of  potash  and  alcohol  are  formed.  Impure  hyponitrous 
ether,  prepared  by  the  ordinary  processes,  boils  at  70°  F.,  and  has  the  sp.  gr. 
0.886  at  40°.  Its  smell  is  like  that  of  the  former,  but  at  the  same  time  suffocating. 
Mixed  with  an  alcoholic  solution  of  potash  it  becomes  dark-brown  (showing  the  pre- 
sence of  aldehyd),  with  the  production  of  resin  of  aldehyd.  It  is  highly  Inflam- 
mable, burning  with  a  bright  flame.  When  kept  it  becomes  acid,  while  nitric 
oxide  gas  is  given  off.  This  tendency  to  become  acid  is  greater  when  air  is  admitted, 
and  depends  on  the  presence  of  aldehyd,  which  is  oxidized  by  the  oxygen  of  the 
air  or  of  the  hyponitrous  acid.  It  is  soluble  in  48  parts  of  water,  and  miscible,  in 
all  proportions,  with  ether  and  alcohol  (Liebig).  The  following  is  the  composition 
of  the  pure  hyponitrous  ether  : — 


Carbon  .  .  . 
Hydrogen   . 
Oxygen    .  . 
Nitrogen  .  . 

At. 
.    4 
.    5 
.    4 
.    1 

V 

Eq.Wt. 

24 

5 

32 

14 

75 

Theory. 
32.00 
6.67 
42.07 
18.66 

Dumas  and 

BouUay. 

32.69 

6.85 

41.46 

19.00 

Or,        Atoms. 
Hyponitrous          \     1 

Acid S 

Oxide  of  Ethyle    )      , 

(Ether)     ...    J     1 

Hyponitrite  of      )      - 
Oxide  of  Ethyle  J      * 

Eq.Wt. 
38 
37 

75 

Per  Cent 
50.66 
4934 

Hyponitrous 
Ether    .  . 

100  00 

100.00 

100.00 

j3.  Of  Spiritus  ^Etheris  Nitrici. — Spirit  of  nitric  ether  is  a  colourless,  lim- 
pid liquor,  having  a  fragrant  ethereal  odour,  somewhat  analogous  to  that  of  ripe 
apples,  and  a  pungent,  aromatic,  sweetish  acidulous  taste.  Prepared  according  to 
the  London  Pharmacopoeia,  its  sp.  gr.  should  not  exceed  0.834  ;  but  the  preparation 
of  the  Edinburgh  Pharmacopoeia  has  a  sp.  gr.  of  0.847.  It  is  very  volatile,  pro- 
ducing much  cold  by  its  evaporation.  It  is  very  inflammable,  and  burns  with  a 
whitish  flame.  By  keeping,  it  usually  becomes  strongly  acid  ;  though  I  have  had 
some  kept  for  several  years  which  possessed  only  slight  acidity.  It  dissolves  in  al- 
cohol and  water  in  all  proportions.  "  Hyponitrous  ether  may  be  separated  from 
the  alcohol,  water,  and  uncombined  acid,  which  the  preparation  of  the  pharmaco- 
poeia contains,  by  digesting  lime  reduced  to  powder  in  it,  and  subjecting  the  mix- 
ture to  distillation."1 

Characteristics. — It  is  principally  distinguished  by  its  peculiar  odour,  its  in- 
flammability, its  lightness,  and  its  miscibility  with  water.  The  spirit  of  nitric  ether 
of  the  shops  usually  strikes  a  deep  olive  colour  with  the  proto-sulphate  of  iron 
thereby  indicating  the  presence  of  binoxide  or  an  acid  of  nitrogen ;  and  produces 
with  tincture  of  guaiacum,  a  blue  tint,  which  passes  through  various  shades  of 
green ;  this  last  efl'ect  depends  on  the  presence  of  an  acid  of  nitrogen.  These 
effects  are  not  invariably  produced ;  for  in  some  spirit  of  nitric  ether,  which  I  have 
had  for  several  years,  they  do  not  take  place. 

Composition. — Spirit  of  nitric  ether  is  a  mixture  of  [impure]  hyponitrous  ether 
and  rectified  spirit.  Prepared  according  to  the  Edinburgh  Pharmacopoeia,  its  com- 
position is  as  follows  : — 

Vols. 

Hyponitrous  ether 1 

Rectified  spirit 4 

Spiritus  JEtheris  Nitrici,  Ph. Ed.    5  0.847  100.0 

Purity. — Few  articles  op  the  pharmacopoeia  are  more  extensively  adulterated 
than  spirit  of  nitric  ether.     To  prove  how  great  a  fraud  must  be  practised  with  it 


Sp.  gr. 

Weight 

0.886 

20.9 

0.838 

79.1 

i  Mr.  R.  Phillips,  Translation  of  the  Pharmacopeia,  4th  edit.  Lond.  1811. 
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I  may  mention  that,  in  July,  1840,  Mr.  Hennell  informed  me  that  it  was  then 
selling  in  the  trade  at  a  price  which  was  but  just  above  that  of  the  duty  on  the 
spirit  used  in  manufacturing  the  genuine  article.  Wholesale  dealers  usually  keep 
two,  or  even  three,  qualities  of  this  preparation  ;  the  inferior  ones  being  obtained 
by  diluting  the  best  with  different  quantities  of  water,  or  spirit  of  wine  and  water. 
Some  years  since,  large  quantities  of  spirit  of  wine,  flavoured  with  hyponitrous 
ether,  were  imported  from  Ireland  into  London,  under  the  name  of  spirit  of  nitric 
ether,  in  order  to  evade  the  duty  payable  on  it  as  spirit  of  wine.  Aldehyd  and  an 
acid  of  nitrogen  are  accidental  impurities  frequently  present.  The  goodness  of 
spirit  of  nitric  ether  is  to  be  estimated  in  part  by  an  attentive  examination  of  the 
flavour,  and  by  taking  the  specific  gravity  of  this  liquid.  Prepared  according  to 
the  process  of  the  London  Pharmacopoeia,  its  density  is  0.834.  A  free  acid  (an 
acid  of  nitrogen)  may  be  recognized  by  litmus,  and  by  the  effervescence  produced 
on  the  addition  of  the  alkaline  carbonates.  The  Edinburgh  College  gives  the  fol- 
lowing characteristics  of  the  purity  of  spirit  of  nitric  ether  : — 

"Density,  0.847;  it  effervesces  feebly,  or  not  at  all,  with  a  solution  of  bicarbonate  of  potash. 
When  agitated  with  twice  its  volume  of  muriate  of  lime,  12  per  cent,  of  ether  slowly 
separates." 

Two  samples  of  spirit  of  nitric  ether,  prepared  by  Messrs.  Howard  and  Co.,  of 
Stratford,  I  found  to  be  47.8  over  proof,  according  to  Sikes's  hydrometer  ;  indi- 
cating the  sp.  gr.  to  be  about  0.85.  But  I  failed  to  separate  the  hyponitrous  ether 
by  the  use  of  a  solution  of  muriate  of  lime,  as  directed  by  the  Edinburgh  College. 

Physiological  Effects,  o.  On  Vegetables. — Its  effects  on  plants  have  not 
been  ascertained. 

£.  On  Animals. — I  am  not  acquainted  with  any  experiments  made  to  determine 
its  effects  on  animals  generally.  Veterinarians  employ  it  as  a  diuretic  on  various 
occasions,  and  as  a  stimulant  in  the  advanced  stages  of  fever,  to  rouse  the  exhausted 
powers  of  horses.1 

y.  On  Man. — The  inhalation  of  its  vapour  is  dangerous  when  too  long  continued, 
as  is  proved  by  the  following  case :  A  druggist's  maid-servant  was  found  one  morn- 
ing dead  in  her  bed,  and  death  had  evidently  arisen  from  the  air  of  her  apartment 
having  been  accidentally  loaded  with  the  vapour  of  this  liquid  from  the  breaking 
of  a  three-gallon  jar  of  it.  She  was  found  lying  on  her  side,  with  her  arms  folded 
across  the  chest,  the  countenance  and  posture  composed,  and  the  whole  appearance 
like  a  person  in  a  deep  sleep.2  The  use  of  ether  vapour  in  surgical  operations  has 
led  to  fatal  results  in  several  instances.  Taken  as  a  liquid  internally,  in  moderate 
doses,  it  operates  as  a  volatile  stimulant  and  diuretic.  According  to  the  experi- 
ments of  Alexander,  it  acts  mildly  on  the  kidneys.  It  is  believed  to  possess  dia- 
phoretic properties.  By  some  pharmacologists  it  is  described  as  being  refrigerant, 
a  quality  which  it  owes  perhaps  to  the  free  acid  which  it  usually  contains.  I  am 
unacquainted  with  the  effects  of  large  doses,  but  they  are  probably  analogous  to, 
though  less  energetic  than,  those  of  other  ethereal  compounds.  Kraus3  says  a 
boy  twelve  years  of  age  took  a  drachm  in  the  morning  fasting,  and  that  it  caused 
violent  colic,  which  lasted  for  six  hours,  and  was  accompanied  with  vomiting.  Pro- 
bably these  effects  arose  from  the  preparation  containing  a  considerable  quantity  of 
free  acid. 

Uses. — It  is  employed  as  a  diuretic  in  some  disorders  of  children,  and  in  mild 
dropsical  complaints,  as  in  the  anasarca  which  follows  scarlatina.  It  is  given  in 
conjunction  with  squills,  acetate  or  nitrate  of  potash,  or  foxglove.  As  a  refrige- 
rant and  diaphoretic,  it  is  used  in  febrile  complaints  in  combination  with  the  acetate 
of  ammonia  and  emetic  tartar.  As  a  carminative,  it  is  frequently  useful  in  reliev- 
ing flatulence  and  allaying  nausea.  On  account  of  its  volatility,  it  may  be  applied 
to  produce  cold  by  its  evaporation.  Spirit  dealers  employ  it  as  a  flavouring  in- 
gredient. 


i  Vountt.  The  Horse,  in  the  Library  of  Useful  Knowledge. 

2  Christison's  Treatise  on  Poisons.  a  Heilmitttllehre,  S.  4S4.  Guttingen,  1831. 
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Administration. — The  usual  dose  of  this  liquid,  in  febrile  cases,  is  f5ss  to  f5ij, 
or  f5iij-  When  we  wish  it  to  act  as  a  diuretic,  it  should  be  given  in  large  doses, 
as  two  or  three  teaspoonfuls. 

Antidotes. — In  poisoning  by  the  inhalation  of  the  vapour  of  this  compound, 
the  treatment  will  be  the  same  as  that  described  for  poisoning  by  carbonic  acid  gas. 


304.  iETHER  HYDROCHLORICUS— HYDROCHLORIC 

ETHER. 

History  and  Synonymes. — In  the  Edinburgh  Pharmacopoeia  for  1735,  was  a 
preparation  called  Spiritus  Salts  dulcis.  It  was  a  solution  of  hydrochloric  ether 
in  rectified  spirit.  Very  little,  however,  was  known  of  the  properties  of  this  ether 
till  Gehlen  published  a  dissertation  on  the  subject,  in  1804. 1  This  ether  has  had 
various  appellations,  such  as  Chlorhydric  Ether,  Muriatic  Ether,  Marine  Ether,  and, 
hypothetically,  Chloride  of  Ethyle. 

Preparation. — It  is  best  obtained  by  saturating  alcohol  with  hydrochloric  acid 
gas,  and  distilling,  by  means  of  a  water- bath,  into  a  carefully  cooled  receiver. 

By  the  reaction  of  one  equivalent  or  37  parts  of  hydrochloric  acid  (HCl)  on  one 
equivalent  or  46  parts  of  alcohol  (OH50  +  H0),  we  obtain  one  equivalent  or  65 
parts  of  hydrochloric  ether  (OHsCl)  and  two  equivalents  or  18  parts  of  water 
(2  HO). 

Properties. — Hydrochloric  ether  is  a  colourless  liquid,  having  a  penetrating 
odour,  and  a  taste  somewhat  sweetish.  Its  sp.  gr.  is  0.874  at  40°  F.  It  boils  at 
51°  F.  This  great  volatility  prevents  its  being  kept  in  the  shops.  When  pure  it 
is  quite  neutral,  dissolves  in  about  24  parts  of  water,  does  not  precipitate  nitrate  of 
silver,  and  bums  with  a  flame  edged  with  green,  producing  vapours  of  hydrochloric 
acid.  By  the  slow  action  of  hydrate  of  potash  on  it,  chloride  of  potassium  and 
alcohol  are  formed. 

Its  composition  is  as  follows  : — 


Atoms. 

Carbon 4 

Hydrogen 5 


Chlorine 


1 


Hydrochloric  Ether  .     1 


Eq.Wt. 

24 

5 

36 

65 


Per  Cent. 

36.9-2 

7.69 

55.3b 


99.99 


Or,              Atoms.  Eq.Wt.  Per  Cent. 

Ethyle 1  29               41.61 

Chlorine 1  36               55.33 

Chloride  of  Ethyle  .  .     1  65               99.99 


Physiological  Effects  and  Uses. — It  is  a  highly  diffusible  stimulant,  like 
the  other  ethers,  but  is  rarely  employed  alone;  though  it  has  been  used  as  an  anti- 
spasmodic. 

SPIRITUS  7ET1IERIS  HYDROCHLORICI;  Mher  Mwriaticm  Alcoholicus ;  Spiritus 
Muriatico-JEthereus  ;  Spiritus  Salt's  dulcis  ;  Spirit  of  Hydrochloric  Ether;  Spirit 
of  Muriatic  Ether  ;  Dulcified  Marine  Acid. — In  the  Edinburgh  Pharmacopoeia  for 
1735,  this  was  ordered  to  be  prepared  by  adding  one  part  of  muriatic  acid  to  three 
parts  of  rectified  spirit,  digesting  for  some  days,  and  then  distilling  by  a  sand  heat. 
Or  it  may  be  prepared  by  dissolving  hydrochloric  ether  in  an  equal  volume  of  recti- 
fied spirit.  Liebig  says,  that  the  spiritus  muriatico-ethereus,  used  on  the  continent, 
contains  heavy  muriatic  ether,  the  composition  of  which  is  not  known.  The  action 
of  spirit  of  muriatic  ether  seems  to  be  similar  to  that  of  spirit  of  nitric  ether.  A 
scruple  of  it  thrown  into  the  veins  of  a  buck,  augmented  the  renal  secretion.2  An 
ounce  and  a  half*  injected  into  the  jugular  vein  of  a  dog,  coagulated  the  blood, 
caused  difficulty  of  breathing,  and  death.3  It  has  been  used  in  dyspeptic  affections 
connected  with  hepatic  obstructions.  In  hectic  fever,  Bercnds4  found  its  continued 
use  beneficial.     The  dose  of  it  is  f5J  to  f3iij. 


i  Thomson'*  System  of  chemistry  of  Inorganic  Bodies,  7th  edit.  ii.  310,  l.nnd.  1831. 

'  Lanzoni,  qu  ted  by  Wibmer,  Die  Wirkvng,  he.  lid.  i.  S.  58.  3  Fieind.  quoted  by  Wibrne 

1  Bundelin,  Handbuch  der  spteiellen  HtilmittelUhre,  Bd.  ii.  S.  71,3tte  Ann"  Berlin,  1833. 
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305.  AETHER  ACETICUS.  —  ACETIC  ETHER. 

History. — It  was  discovered  by  Count  de  Lauraguais,  in  1759.1 

Preparation. — It  is  prepared  by  submitting  to  distillation  a  mixture  of  1G 
parts  of  dry  acetate  of  lead,  4£  of  alcohol,  and  6  of  oil  of  vitriol;  or  10  parts  of 
crystallized  acetate  of  soda,  15  of  oil  of  vitriol,  and  6  of  alcohol,  at  80  or  85  per 
cent.  The  product  is  rectified  with  slaked  lime  and  chloride  of  calcium,  to  remove 
acid  and  water;  and  a  quantity  of  acetic  ether,  equal  in  weight  to  the  alcohol,  is 
obtained  (Liebig). 

Properties. — Acetic  ether  is  colourless,  and  has  an  agreeable  odour  of  acetic 
acid  and  ether.  Its  sp.  gr.  is  0.89  at  60°.  It  boils  at  1(55°.  It  is  soluble  in  7 
parts  of  water,  and  mixes  with  alcohol  and  ether  in  every  proportion.  Oil  of  vitriol 
resolves  it  into  ether  and  acetic  acid. 

Composition. — The  composition  of  this  ether  is  as  follows  : — 


Atoms. 

Carbon 8 

Hydrogen 8 

Oxygen     4 


Eq.Wt. 

48 


Per  Cent. 

54.54 

9.1 

3G.3G 


Acetic  Ether 


1 


100.00 


Or, 


Atoms.  Eq.Wt.    PerCent. 


Ethyle 1 

Oxygen   1 

Acetic  acid 1 

Acetate  of  the  Oxide  of  Ethyle  1 


2!> 

32.95 

8 

9.1 

51 

57.95 

88 


Physiological  Effects  and  Uses. — Acetic  ether  is  not  used  in  medicine  in 
this  country.  On  the  continent,  however,  it  is  occasionally  employed.  It  is  some- 
what similar  in  its  operation  to  the  other  ethers ;  but  is  milder,  more  agreeable, 
and  more  diaphoretic.  It  is  used  in  nervous  and  putrid  fevers,  in  cardialgia,  spas- 
modic vomiting,  and  asthenic  affections  of  the  stomach  and  alimentary  canal.2 
Dose,  f'5ss.  to  fjij. 

306.  CHLOROFORMYL,  L  —CHLOROFORM,  OR 
TERCHLORIDE  OF  FORMYLE.3 

Chloroformum,  D.  [U.  S.]. 

History. — The  term  chloric  ether  was  applied  by  Dr.  T.  Thomson4  to  the  liquid 
formed  by  the  union  of  equal  volumes  of  chlorine  and  olefiant  gas,  and  which  is 
described  in  different  chemical  works  under  the  name  of  chloride  of  olefiant  gas,  or 
the  Dutch  liquid.  The  formula  of  this  liquid  is  C4H4C12.  In  1831,  Mr.  Guthrie, 
an  American  chemist,  was  led  to  attempt  a  cheap  and  easy  process  for  preparing  it, 
by  a  statement  in  Silliman's  Elements  of  Chemistry,  that  the  alcoholic  solution  of 
chloric  ether  was  a  grateful  and  diffusible  stimulant.     His  process  was  as  follows  : 5 

"Into  a  clean  copper  still  put  three  pounds  of  chloride  of  lime  and  two  gallons  of  well-fla- 
voured alcohol,  of  sp.  gr.  0.844,  and  distil.  Watch  the  process,  and  when  the  product  ceases 
to  come  over  highly  sweet  and  aromatic,  remove  and  cork  it  up  closely  in  glass  vessels.  The 
remainder  of  the  spirit  should  be  distilled  off  for  a  new  operation.  These  proportions  are  not 
essential — if  more  chloride  of  lime  be  used,  the  ethereal  product  will  be  increased  ■  nor  is  it 
necessary  that  the  proof  of  the  spirit  should  be  very  high,  but  I  have  commonly  used  the  above 
proportions  and  proof,  and  have  every  reason  to  be  satisfied  with  them.  From  the  above 
quantity  I  have  usually  obtained  about  one  gallon  of  ethereal  spirit." 

Both  Guthrie  and  Silliman  erroneously  believed  the  liquid  thus  obtained  to  be  an 
alcoholic  solution  of  the  chloride  of  olefiant  gas,  and  hence  they  termed  it  chloric 
ether.  In  1831,  Soubeiran6  submitted  to  distillation  a  mixture  of  chloride  of  lime 
and  alcohol,  and  examined  the  distilled  product.     He  found  it  to  consist  of 


14.39 


Hydrogen 23g 

Chlorine 83;26 

100.00 


i  Thomson,  op.  supra  cit. 


i  Thomson    op.  supra  cu.  2  Sundelin,  op.  supra  cit. 

*  This  article  has  been  partly  drawn  up  from  a  paper  published  by  the  author  in  the  Pharmaceutical 
Journal  for  March.  1^40.  vol.  v.  No.  IX. 

*  System  of  Chemistry,  6th  edit.  1820. 

'  Silliman's  American  Journal  of  Science  mul  Arlior  Jan.  1832,  vol.  xxi.  p   01. 
8  Ann.  de  Chin  .  ei  de  Phys.  t.  xlviii.  p    131. 
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The  atomic  composition  which  he  gave  for  this  liquid  was,  when  reduced  to  the 
English  mode  of  calculation,  CHC1 ;  or  C1H4C14.  He  termed  the  liquid  bichloric 
ether,  because  it  contains,  as  he  says,  twice  as  much  chlorine  as  is  contained  in  the 
chloride  of  defiant  gas.  In  1832,  Liebig1  examined  the  product  obtained  by  sub- 
mitting to  distillation,  in  a  capacious  retort,  diluted  alcohol  and  chloride  of  lime. 
He  analyzed  the  distilled  product,  but  failed  to  detect  hydrogen  in  it.  According 
to  his  experiments,  the  compound  consisted  of 

Carbon 12.6523 

Chlorine 86.18 

100.6323 

The  formula  which  he  deduced  from  this  analysis  was  OC15,  and  he  called  the 
liquid  chloride  of  carbon. 

In  1834,  Dumas2  examined  this  liquid.  He  showed  that  Soubeiran  had  not  ob- 
tained it  pure,  and  that  Liebig  had  made  an  error  with  regard  to  its  composition. 
From  his  analysis  of  the  pure  liquid,  he  deduced  the  following  as  its  real  formula : 
C'HCl3.  On  account  of  the  relation  of  its  composition  to  that  of  formic  acid, 
CaH03,  the  oxygen  being  replaced  by  three  equivalents  of  chlorine,  Pumas  de- 
nominated this  liquid  Chloroform.  Liebig  has  admitted  the  accuracy  of  Pumas's 
analysis  by  adopting  his  formula  of  the  composition  of  this  liquid.  He  has,  how- 
ever, discarded  Pumas's  name  for  this  substance,  and  adopted  that  of  the  chloride 
or  perchlo  ride  of  for  my le  (Formyl-chlorid).  Thus,  then,  it  appears  that  the  liquid 
now  used  in  medicine  under  the  names  of  chloric  ether  and  terchloride  of  carbon,  is 
altogether  different  from  the  chloride  of  olefiant  gas,  to  which  the  name  chloric  ether 
was  originally  applied.  Doth  of  these  names  (chloric  ether  and  terchloride  of  carbon) 
have  been  given  to  it  from  erroneous  notions  entertained  of  its  nature  and  composition.3 

[Preparation. — This  compound,  the  vapour  of  which  is  so  largely  employed 
for  anaesthetic  purposes  in  surgical  and  obstetric  practice,  has  been  introduced  into 
two  of  the  Pharmacopoeias,  both  of  which  contain  formulae  for  its  preparation. 

The  directions  of  the  London  College  are  as  follows:  Take  of  Chlorinated  Lime  Bnv;  Rec- 
tified Spirit  Oss ;  Water  Ox;  Chloride  of  Calcium,  broken  into  pieces,  gj.  Put  the  lime  first 
mixed  with  the  water  into  a  retort,  and  add  the  spirit  to  them,  so  that  the  mixture  may  fill  only 
the  third  part  of  the  retort.  Then  heat  them  in  a  sand-bath,  and,  as  soon  as  ebullition  begins, 
withdraw  the  heat  as  quickly  as  possible,  lest  the  retort  should  be  broken  by  the  sudden  in- 
crease of  heat.  Let  the  liquid  distil  into  the  receiver  so  long  that  there  may  be  nothing  which 
subsides,  the  heat  being  reapplied  if  necessary.  To  the  distilled  liquid  add  a  quarter  of  the 
water,  and  shake  them  all  well  together.  Carefully  separate  the  heavier  portion  which  subsides, 
and  add  the  chloride  to  it,  and  frequently  shake  them  for  an  hour.  Lastiy,  let  the  liquid  distil 
again  from  a  glass  retort  into  a  glass  receiver. 

The  Dublin  College  gives  the  following  formula:  Take  of  Chlorinated  Lime  Ibx;  Fresh- 
burned  Lime  tbv;  Water  Cong,  iv;  Rectified  Spirit  ^xxv;  Peroxide  of  Manganese,  in  fine 
powder,  sjij.  Slake  the  lime  with  a  quart  of  the  water,  first  raised  to  the  boiling  temperature, 
and,  having  placed  the  slaked  lime  anil  the  chlorinated  lime  in  a  sheet-iron  or  copper  still,  pour 
on  the  residue  of  the  water  first  mixed  with  the  spirit,  and  raised  to  the  temperature  of  100°. 
Connect  now  the  still  with  a  condenser,  and  apply  heat,  which,  however,  must  be  withdrawn 
the  moment  the  distillation  commences.  The  distilled  product,  the  bulk  of  which  need  not 
exceed  a  quart,  will  occur  in  two  distinct  strata,  the  lower  of  which  is  the  crude  chloroform. 
Let  this  be  agitated  twice  in  succession,  with  an  equal  volume  of  distilled  water,  and  then  in  a 
separate  bottle  with  half  its  volume  of  pure  sulphuric  acid.  Lastly,  let  it  be  shaken  in  a  ma- 
trass with  the  peroxide  of  manganese,  and  rectified  from  off  this  at  a  very  gentle  heat.  The 
specific  gravity  of  chloroform  is  1490.  The  lighter  liquid  which  distils  over  with  the  chloro- 
form, and  the  water  used  in  washing  the  latter,  should  be  preserved  with  the  view  of  their 
being  introduced,  with  a  new  charge,  into  the  still  in  a  subsequent  process. 

[The  U.  S.  P.  directs  the  following  :  Take  of  Chlorinated  Lime  rbx;  Water 
Oiijss;  Alcohol  Oij.  Mix  the  chlorinated  lime  first  with  the  water,  and  then  with 
the  alcohol,  in  a  distillatory  vessel  having  the  capacity  of  six  gallons.  Pistil  with 
a  brisk  heat  into  a  refrigerated  receiver,  and,  when  the  temperature  approaches 
176°,  withdraw  the  fire,  in  order  that  the  distillation  may  proceed  by  the  heat  de- 

1  Ann.  <le  Chhn.  el  dt  PAys.  t.  xlix.  p.  146.  a  Ibid.  t.  lvi.  p.  113,  1834. 

*  Pharmaceutical  Journal,  vol.  v.  No.  xi. 
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rived  solely  from  tbe  reaction  of  the  materials.  When  the  distillation  slackens, 
hasten  it  by  a  fresh  application  of  heat,  and  continue  to  distil  until  the  liquid 
ceases  to  come  over  with  a  sweet  taste.  Separate  the  heavier  layer  of  liquid  in  the 
receiver  from  the  lighter  by  decantation,  and,  having  washed  it  first  with  water,  and 
then  with  a  weak  solution  of  carbonate  of  soda,  agitate  it  thoroughly  with  powdered 
chloride  of  calcium,  and  distil  it  offby  means  of  a  water-bath,  stopping  the  distillation 
when  eleven-twelfths  of  the  liquid  have  come  over.  The  residue,  together  with  the 
light  liquid  of  the  first  distillation,  may  be  reserved  for  use  in  a  second  operation.] 

Properties. — It  is  a  transparent,  colourless  liquid,  having  a  sp.  gr.  of  1.48  L.  or 
1.496  D.  It  boils  at  140°,  and  the  density  of  its  vapour  is  4.2.  It  has  a  fragrant, 
ethereal,  apple-like  odour,  and  an  ethereal,  slightly  acrid,  but  sweet  taste.  It  is 
readily  dissolved  by  alcohol  and  ether,  but  requires  2,000  parts  of  water  to  dissolve 
it,  to  which  it  imparts  its  peculiar  odour.  It  is  a  powerful  solvent,  dissolving  readily 
camphor,  caoutchouc,  wax,  resins,  and  iodine.  It  is  not  inflammable,  but  communi- 
cates a  dull,  smoky  yellow  flame  to  alcohol. 

Composition. — Its  formula  is  well  ascertained  to  be  C2II,C13. 

Adulterations. — It  may  contain  alcohol  or  ether — a  fact  indicated  by  a  corre- 
sponding alteration  in  its  sp.  gr.  Sulphuric  acid  may  be  detected  in  it  by  adding  a 
solution  of  a  salt  of  baryta  to  water  with  which  it  has  been  shaken.  Chloroform 
itself  is  neutral,  and  should  have  no  acid  reaction. 

Physiological  Effects. — In  medicinal  doses,  chloroform  is  a  stimulant,  sedative, 
antispasmodic,  and  anaesthetic.  In  large  doses,  it  causes  profound  coma  and  death. 
In  man,  it  has  been  observed  to  cause  excessive  depression  of  the  heart's  action, 
and  in  persons  affected  with  disease  of  this  organ,  ordinary  doses  have  on  several 
occasions  proved  fatal. 

Administration. — Chloroform  is  seldom  taken  as  a  liquid;  the  dose  is  from  five 
to  ten  minims,  mixed  with  water  and  a  little  mucilage.  The  dose  for  inhalation  of 
the  vapour  is  from  5J  to  Jiij.  Dr.  Simpson,  however,  has  used  as  much  as  eight 
fluidounces  in  thirteen  hours,  in  a  case  of  labour.  Its  administration  requires  great 
care,  and  some  experience  on  the  part  of  the  practitioner. 

Uses. — Chloroform  is  now  chiefly  used  as  an  agent  for  obtaining  insensibility  to 
pain  during  operations,  and  is  therefore  to  be  regarded  more  especially  as  an  adju- 
vant to  surgery.  Before  noticing  the  general  history  of  its  application  in  the  above- 
mentioned  manner,  it  maybe  well  to  state  that  it  has  also  been  used  with  advantage 
as  a  substitute  for  the  ethers,  and  found  to  possess  equal  efficacy  as  a  stimulant  and 
antispasmodic.  The  form  in  which  it  has  been  ordinarily  exhibited,  is  in  admixture 
with  rectified  spirit;  and  it  is  sold  in  the  shops  in  this  diluted  condition  under  the 
name  of  chloric  ether.  This  is  a  most  improper  appellation,  inasmuch  as  the  term 
chloric  ether  is  understood  by  chemists  to  refer  to  an  oil-like  fluid,  formed  by  the 
reaction  of  chlorine  upon  defiant  gas  (see  page  930).  This  solution,  of  chloroform 
is,  for  the  most  part,  made  by  adding  one  part  of  that  fluid  to  nine  parts  of  rectified 
spirit;  the  dose  for  an  adult  being  from  n^xx  to  n^xl  two  or  three  times  a  day.  It 
may  be  used  as  a  substitute  for  the  sulphuric  ether  in  all  cases  requiring  an  anti- 
spasmodic and  stimulant  remedy;  and  as  its  flavour  is  preferred  by  most  persons  to 
that  of  the  ethereal  preparations,  it  may  be  advantageously  prescribed  where  objec- 
tion is  made  to  the  latter  form  of  stimulant. 

With  respect  to  the  mode  of  using  chloroform  as  an  anaesthetic  agent,  by  intro- 
ducing it  into  the  circulation  during  the  respiratory  process,  experience  has  shown 
that  this  can  only  be  done  with  any  degree  of  safety  by  allowing  the  vapour  to  be 
admixed  with  atmospheric  air  in  considerable  proportion  before  it  is  taken  into  the 
lungs.  This  is  effected  by  a  variety  of  contrivances.  The  principle  on  which  the 
earlier  instruments  for  inhaling  were  constructed,  was  to  close  the  nasal  aperture  by 
a  spring  clasp,  and  so  to  insure  the  admission  of  the  atmospheric  air  merely  to  the 
extent  it  might  please  the  operator  to  permit  by  the  mouth.  The  best  instruments 
now  in  use  are,  however,  constructed  so  as  to  allow  the  vapour  to  pass  bqth  by  the 
nose  and  the  mouth  into  the  lungs,  the  patient  being  made  to  breathe  through  a 
mask.     The  form  recommended  by  Dr.  Snow,  who  has  paid  great  attention  to  this 


Apparatus  for  Administration. 

Fig.  395. 
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o.  Outer  case,  containing  water-bath,  screwed  on — b.  Cylindrical  vessel,  into  which  the  chloroform  is 
put ;  it  is  lined  with  a  coil  or  two  of  bibulous  paper  up  to  the  point  c.  d.  A  cylindrical  frame  which 
screws  into  b ;  it  has  apertures  at  the  top  for  the  admission  of  air,  and  its  lower  two-thirds  are  covered 
with  a  coil  or  two  of  bibulous  paper,  which  touches  the  bottom  of  the  vessel  b,  except  where  the 
notches,  «,  are  cut  into  it.  /.'  Elastic  tube.  g.  Expiratory  valve  of  face  piece — the  dotted  lines  in- 
dicate the  positii'h  of  this  valve  when  turned  aside  foj  the  admission  of  ar  not  charged  with  v;i]  our. 
h.  Inside  view  of  face-piece,  pinched  together  at  the  top  to  adapt  it  to  a  smaller  face.  i.  Inspiratory 
valve.1 


1  Directions  for  use. — Unscrew  the  outer  cylinder,  and  put  into  it  as  much  water  as  will  fill  it  when  re- 
placed ;  about  6(P  F.  is  the  most  suitable  temperature  for  the  water.  Having  replaced  the  water-bath,  the 
chloroform  (one  to  three  fl  u  id rachms,  according  to  circumstances)  is  to  be  put  into  the  inhaler,  and  the  face- 
piece  is  next  to  be  attached  to  it  by  means  of  the  elastic  tube.  The  face-piece  should  be  moulded  to  the 
features  of  the  putient,  with  the  expiratory  valve  turned  to  one  side,  in  the  direction  of  the  dotted  lines  in 
the  engraving,  and  then  this  valve  should  be  moved  a  little  at  each  inspiration,  till  it  gradually  covers  the 
opening;  by  this  means  the  air  charged  with  vapour  from  the  apparatus  will  be  admitted  by  degrees,  to 
the  exclusion  of  the  external  air,  and  thus  any  irritation  of  the  air-passages,  which  in  ght  arise  from  the 
sudden  access  of  air  charged  with  vapour,  will  be  avoided.  It  is  recommended  by  Dr.  Snow  that  the  ex- 
piratory valve  should  be  partially  moved  aside  if  the  patient's  breathing  be  deeper  or  more  rapid  than  in 
the  Datura]  state,  and  generally,  also,  ill  repeating  the  inhalation,  to  keep  up  insensibility  during  an  opera- 
tion. The  lid  which  screws  over  the  apparatus  preserves  any  chloroform  that  is  left  until  another  occa- 
sion. 
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subject,  is  figured  in  the  accompanying  woodcut,  for  which  we  are  indebted  to  Dr. 
Snow.  The  mask  is  of  simple  construction,  and  is  fixed  to  an  inhaler  of  Dr.  Snow's 
invention,  which  enables  the  operator  to  adjust  the  proportion  of  chloroform  vapour 
to  atmospheric  air.  The  directions  for  use,  which  are  appended  to  the  description 
of  the  inhaler,  will  enable  the  reader  at  once  to  understand  the  principle  of  its 
action.  If  from  two  to  three  drachms  of  chloroform  be  used,  the  air  respired  will 
contain  from  five  to  six  per  cent,  of  vapour  of  chloroform;  and  this  is  considered 
by  Dr.  Snow  to  be  a  safe  proportion. 

The  important  observations  made  by  Dr.  Snow,  with  respect  to  the  action  of  chlo- 
roform on  the  lower  animals,  as  well  as  the  facts  he  has  collected  with  regard  to  the 
deaths  which  have  taken  place  in  the  human  subject  while  chloroform  was  being 
inhaled,  seem  to  have  determined  the  following  points  very  satisfactorily : — 

lstly.  Chloroform  vapour,  if  it  be  inhaled  in  large  proportion  with  atmospheric 
air,  destroys  life  by  paralyzing  the  heart. 

2dly.  In  smaller  proportions,  but  long  continued,  it  produces  death  apparently 
by  the  brain,  and  by  interfering  with  the  respiratory  function.  In  such  cases  the 
heart  is  found  to  beat  after  respiration  has  ceased. 

3dly.  Chloroform  vapour,  if  it  be  blown  upon  the  heart,  paralyzes  it  immediately. 

4thly.  Atmospheric  air,  loaded  with  from  4  to  5,  or  even  6  per  cent,  of  chloro- 
form vapour,  may  be  safely  administered,  inasmuch  as  that  mixture  will  not  act 
directly  upon'the  heart,  but  will  give  timely  notice  of  its  increasing  effects  in  modi- 
fying the  normal  discharge  of  the  functions  of  life.  The  average  time  occupied  in 
producing  insensibility  is  from  three  to  four  minutes. 

5thly.  The  proportion  of  as  much  as  from  8  to  10  per  cent,  of  vapour  of  chloro- 
form to  atmospheric  air  is  a  dangerous  mixture,  as  it  suddenly  charges  the  blood 
going  into  the  heart  with  a  poison  capable  of  acting  directly  on  that  organ. 

From  the  above  statement  it  would  appear  probable  that  many,  if  not  all,  the 
deaths  which  have  so  unfortunately  occurred  from  the  use  of  chloroform,  have  been 
the  result  of  the  too  sudden  administration  of  the  vapour,  and  that  in  many  cases 
much  more  than  that  quantity  which  caused  dissolution  might  have  been  safely 
taken,  had  it  been  administered  in  a  more  diluted  form. 

To  the  experience  of  Dr.  Snow,  and  the  solid  nature  of  his  reasoning  on  this 
subject,  we  find  opposed  many  very  bold  statements.  Thus  it  has  been  recom- 
mended as  the  safest  plan,  to  give  the  chloroform  in  large  doses  at  once,  and  brine 
about  anaesthesia  as  rapidly  as  can  be  effected.  It  is  scarcely  possible,  however, 
after  due  consideration,  to  come  to  any  other  conclusion  than  that  there  has  been 
more  good  luck  than  good  management  attending  the  practice  of  those  gentlemen 
who  act  in  direct  opposition  to  rules  laid  down  in  accordance  with  the  best  results 
of  careful  experiment  and  accurate  reasoning.  Notwithstanding,  however,  that 
the  knowledge  we  now  possess  may  enable  us,  with  due  care,  to  protect  from  death 
healthy  persons  who  inhale  chloroform,  it  must  be  remembered  that  fatal  cases  must 
be  expected  in  certain  diseased  conditions,  even  when  every  precaution  has  been 
taken.  Thus  it  cannot  be  doubted,  that  where  the  heart  is  affected  either  with  ex- 
tensive disease  of  its  component  structures  or  of  its  valvular  appliances  the  dose 
of  chloroform  which  might  be  perfectly  safe  in  health  may  in  such  cases  produce  a 
fatal  result.  This  remark  especially  applies  where  the  heart  is  weakened  either  by 
fatty  degeneration  or  fatty  deposit,  or  where  atrophy  of  its  tissue  and  thinning  of 
the  walls  of  the  organ  have,  to  any  considerable  extent,  lessened  its  muscular  power. 
It  unfortunately  happens,  too,  that  these  conditions,  and  especially  the  former  are 
not  always  easily  ascertainable  during  life.  Again,  we  may  expect  that  lesion  of 
the  brain,  of  an  obscure  character,  may  sometimes  render  the  inhalation  hazardous. 

On  the  whole,  then,  even  with  every  precaution,  it  would  seem  that  to  give 
chloroform  to  induce  anaesthesia,  is  to  introduce  an  additional  element  of  danger 
during  an  operation.  Experience  has  shown  that  this  amount  of  danger  is  but  very 
small ;  and  therefore,  when  every  care  is  taken,  and  no  obvious  disease  can  be  de- 
tected in  the  internal  organs  of  the  patient,  it  may  sometimes  be  justifiable  to  re- 
commend the  inhalation  of  chloroform,  in  order  to  secure  the  patient  from  suffering 
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Antidotes. — When  too  strong  an  effect  is  produced  by  the  vapour,  the  patient 
should  be  placed  in  a  horizontal  posture,  and  cold  effusion,  with  artificial  respiration, 
should  be  resorted  to. — Ed.] 

307.  ACIDUM  ACETICUM,  L.  E.  D.  \U.  S]  -ACETIC  ACID. 

History. — Vinegar  must  have  been  known  from  the  most  remote  periods  of 
antiquity.  It  is  mentioned  by  Moses,1  1490  years  before  Christ.  Hippocrates8 
employed  it  (6|t>s)  medicinally.  Hannibal,  in  his  passage  over  the  Alps,  is  said  to 
have  softened  the  rocks  by  fire  and  vinegar.3  Geber4  was  acquainted  with  the 
purification  of  vinegar  by  distillation.  Stahl,  in  17*23,  obtained  concentrated  acetic 
acid  from  the  acetates  by  the  action  of  sulphuric  acid.5 

Natural  History. — Acetic  acid  is  peculiar  to  the  organized  kingdom.  Acetic 
acid,  free,  or  combined  with  potash,  lime,  or  ammonia,  is  met  with  in  the  juices  of 
many  plants.  Thus  Vauquelin  found  the  acetates  of  potash  and  lime  in  the  sap  of 
the  elm ;  and  Morin  detected  acetate  of  ammonia  in  the  fruit  of  Areca  Catechu. 
Many  vegetable  substances  yield  it  by  decomposition.  Acetic  acid  is  said  to  have 
been  detected  in  the  gastric  juice,  the  perspiration,  the  urine,  the  milk,  and  the 
blood.  It  is  probable,  however,  that  in  most,  if  not  all,  of  these  cases,  lactic  acid 
was  mistaken  for  acetic  acid. 

Gmelin6  says,  acetic  acid  has  been  found  in  some  mineral  waters.  If  the  observa- 
tion be  correct,  the  acid  is  probably  to  be  referred  to  some  decomposing  organic 
matter  accidentally  present  in  the  water.  Geiger7  states,  that  acetate  of  potash  is 
found  in  some  mineral  waters. 

Preparation. — The  acetic  acid  of  commerce  is  obtained  from  two  sources — 
vinegar  and  pyroligneous  acid :  the  first  is  procured  by  exciting  the  acetous  fer- 
mentation in  certain  liquors,  the  other  by  the  distillation  of  wood. 

1.  Acetous  Fermentation. — All  liquids  which  are  susceptible  of  vinous  fer- 
mentation may  be  made  to  yield  vinegar.  A  solution  of  saccharine  matter  (or 
some  substance  capable  of  producing  sugar)  is  the  essential  ingredient.  It  is  con- 
verted, by  fermentation,  first  into  alcohol,  and  subsequently  into  acetic  acid.  The 
liquids  employed  in  the  manufacture  of  vinegar  vary  according  to  circumstances. 
In  this  country,  the  vinegar  of  commerce  is  obtained  from  an  infusion  of  malt,  or 
of  a  mixture  of  malt  and  raw  barley.  In  wine  countries,  it  is  procured  from  infe- 
rior wines.  Dilute  spirit,  beer,  a  solution  of  sugar,  and  other  liquids,  are  also 
susceptible  of  the  acetous  fermentation. 

1.  Malt  Vinegar  (Acelum,  L.\_U.  S.~\,  Acetum  Britannicum,  or  British  Vinegar, 
E.). — This  is  prepared  from  malt,  or  a  mixture  of  malt  and  raw  barley,  which  is 
mashed  with  hot  water,  as  in  the  ordinary  operation  of  brewing.  The  cooled  wort 
is  then  transferred  to  the  fermenting  tun,  where  it  is  mixed  with  yeast,  and  under- 
goes the  viuous  fermentation.  The  wash  is  then  introduced  into  barrels  standing 
endways,  tied  over  with  a  coarse  cloth,  and  placed  close  together  in  darkened 
chambers,  artificially  heated  by  a  stove.8  Here  the  liquor  remains  until  the  acetous 
fermentation  is  complete.  This  process  usually  occupies  several  weeks,  or  even 
months.  The  product  is  not  yet  fit  for  sale.  It  is  introduced  into  large  tuns  fur- 
nished with  false  bottoms,  on  which  is  placed  rape  (the  residuary  fruit  which  has 
served  for  making  domestic  wines).  These  rape-tuns  are  worked  by  pairs;  one  of 
them  is  quite  filled  with  the  vinegar  from  the  barrels,  and  the  other  only  three- 
quarters  full,  so  that  the  fermentation  is  excited  more  easily  in  the  latter  than  the 


1  Numbers,  vi.  3.  a  De  Natura  M uliebri. 

3  I. ivy,  c.  37 . — Polybius, however,  from  whom  Livy  has  borrowed  the  gr  ater  |  art  of  his  narrative,  does 
not  mention  the  use  of  vinegar.  See  some  remarks  on  tins  subject  in  A  Dissertation  on  tke  Passage  of 
Hannibal  over  the  Alps,  p.  107,  Oxford,  1820. 

•  Investigation  of  Perfection,  eh.  iii. 

4  Dnlk,  J>i<   Prevssisehe  Pharmak.  iibers.  und  erlautert,  2  fer  Th.  S.  123.  2te  Anfl.  Leipz.  1830. 

6  //.,.  m.  Bd.  ii.  S.  186.  7  Handb.  d   Pharm.  Bd.  i.  S.  801,  3tte  Aufl. 

8  The  proper  temperature  is  usually  stated  to  be  about  803  f.  ;  but  I  suspect  a  much  higher  temperature 
is  employed.  1  found  the  heat  of  one  of  these  chain  hers  so  great,  that  1  was  unable  to  support  it  beyond  a 
few  minutes.  The  proprietor  of  the  establishment  roneol  the  largest  vinegar  workB in  the  metropolis) 
refused  to  allow  me  to  inspect  the  thermometer  hanging  up  in  the  chamber. 
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former,  and  every  day  a  portion  of  the  vinegar  is  conveyed  from  one  to  the  other, 
till  the  whole  is  completely  finished,  and  fit  for  sale.1  Green  twigs,  or  fresh  cut- 
tings of  the  vine,  recommended  by  Boerhaave,  are  sometimes  employed,  instead  of 
rape,  to  flavour  vinegar.  Formerly  acetification  was  effected  by  placing  the  wash 
in  barrels,  the  bung-holes  of  which  were  loosely  covered  with  tiles.  These  barrels 
were  then  exposed  to  the  sun  and  air  for  several  months,  until  the  acetification  was  per- 
fect,    But  the  introduction  of  stoved   chambers  has  nearly  superseded  this  method. 

Malt  vinegar  has  a  yellowish-red  colour,  an  agreeable  acid  taste,  which  it  owes  to 
acetic  and  partly  to  sulphuric  acid,  and  a  peculiar  refreshing  pleasant  odour,  which 
it  derives  from  acetic  acid  and  acetic  ether.  Vinegar  of  four  different  degrees  of 
strength  is  sold  by  the  makers,  and  is  distinguished  as  Nos.  18,  20,  22,  and  24: 
the  latter,  which  is  the  strongest,  is  also  called  proof  vinegar,  and  is  estimated  to 
contain  5  per  cent,  of  real  acetic  acid;  but,  according  to  Mr.  Phillips,  it  does  not 
usually  contain  more  than  4.6  per  cent.  One  fluidounce  (  =  446  grs.)  of  the  latter 
strength  should  saturate  very  nearly  5S  grs.  of  crystallized  carbonate  of  soda.  In 
the  London  Pharmacopoeia,  it  is  stated  that  one  flui'dounce  should  saturate  60  grs. 
of  crystallized  carbonate  of  soda  :  the  two  grains  extra  being  "  allowed  for  saturating 
the  sulphuric  acid  permitted  to  be  mixed  with  vinegar,  and  for  decomposing  the 
sulphates  of  the  water  used  in  vinegar-making."3  The  Edinburgh  College  fixes  the 
density  of  British  vinegar  at  from  1.006  to  1.012  ;  but  it  is  usually  higher  than 
this.  Mr.  Phillips*  found  it,  in  one  sample  obtained  from  a  respectable  source,  to 
be  1.019.  Dr.  T.  Thomson  found'it  to  vary  from  1.0135  to  1.0251.  Vinegar  is 
very  liable  to  undergo  decomposition;  it  becomes  turbid,  loses  its  acidity,  acquires 
an  unpleasant  odour,  and  deposits  a  slippery  gelatiniform  substance.  The  muci- 
laginous coat  or  skin  which  forms  on  the  surface  of  vinegar,  and  is  called  the 
mother  of  vinegar,  appears  to  consist  of  myriads  of  exceedingly  minute  vegetables, 
having  a  globular  form.4  The  surface  of  vinegar  is  frequently  covered  by  moodi- 
ness (Mucor  Mucedo).  The  microscopic  animals,  called  Vinegar  Eels5  (Anguillula 
Acti),  are  generated  and  nourished  in  vinegar.  They  may  be  destroyed  by  sub- 
mitting the  liquid  in  which  they  are  contained  to  heat.  Vinegar  is  also  infested 
by  a  small  fly  [Musca  cellaris). 

Malt  vinegar  consists  of  water,  acetic  acid,  acetic  ether,  colouring  matter,  a  peculiar 
organic  matter,  commonly  denominated  mucilage,  a  small  portion  of  alcohol,  and 
sulphuric  or  id.  Vinegar-makers  are  allowed  to  add  one-thousandth  part  by  weight 
of  sulphuric  acid.  This  may  be  detected  by  a  solution  of  chloride  of  barium, 
which  forms  a  white  precipitate  {sulphate  ofharytd),  insoluble  in  nitric  acid.  The 
quantity  of  sulphate  of  baryta  thrown  down  from  a  fluidounce  of  vinegar,  by  the 
addition  of  solution  of  chloride  of  barium,  should  not  exceed  1.14  grains.6  If 
the  vinegar  be  free  from  copper,  lead,  tin,  and  other  metallic  matter,  it  yields  no  pre- 
cipitate on  the  addition  of  hydrosu'phuric  acid  (sulphuretted  hydrogen).  The  pre- 
sence of  hydrochloric  acid  may  be  recognized  by  nitrate  of  silver,  which  produces 
a  white  precipitate  (chloride  of  silver)  with  it,  insoluble  in  nitric  acid.  The  pre- 
sence of  nitric  acid  in  vinegar  may  be  recognized  by  boiling  this  liquid  with  indigo, 
which  is  rendered  yellow  by  nitric  acid.  Or  it  may  be  detected  by  saturating  the 
suspected  acid  with  potash  or  soda,  and  evaporating  to  dryness ;  the  residue  defla- 
grates, when  thrown  on  redhot  coals,  if  nitric  acid  be  present.  The  following  is 
the  note  appended  to  the  Acetum  (P.  L.),  which  is  now  removed  to  the  Materia 
Medica  by  the  London  College:  Beddish-brown,  with  a  peculiar  odour;  specific 
gravity  1.019.     An   ounce  is  saturated   by  a  drachm  of  crystals  of  carbonate  of 

1  F«r  farther  information  on  this  subject,  consult  Mkins's  Dictionary  of  Che?nistry,  vol  ii  p  40S  Lond 
1837;  and  Donovan's  DonusUe  Economy,  vol.  i.  1830,  in  landner'a  Cabinet  Cyeloptedia  ' 

2  Mr.  R.  Phillips,  Translation  of  the  Pharmacopoeia,  4th  ed.t.  p.  51    Lond.  1841. 

3  Lond.  Mad.  Gaz.  new  series,  vol.  ii.  for  1838 — 39,  p.  6s7.  ' 
*  See  Keltzing,  in  the  Repertoire  de  Chimie,  iii.  263,  Paris    1838. 

5  See  some  remarks  on  these  animalcules  by  Professor  Owen,  in  the  Cyclopoedia  of  Anatomy  and  Phvsi- 
olosy.  u.113,  Lond.  1839.  s 


ion 


6  The  Jvl  nburgh  College  states,  that  "  in  four  fluidounces  [of  British  vinegar]  complete  preeinitati 
takes  place  with  thirty  minims  of  solution  of  nitrate  of  baryta;"  but  .Mr.  Phillips  (Lond   Mid    Gaz     \nsr 
3,  1339,  has  shown,  that  more  than  three  times  this  quantity  of  nitrate  is  required.  '        8 
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soda.  No  farther  precipitation  can  be  effected  by  the  addition  of  chloride  of  ba- 
rium to  the  vinegar,  after  ten  minims  of  the  solution  of  the  chloride  have  been 
added,  and  the  liquor  filtered.     Its  colour  is  not  changed  by  hydrosulphuric  acid. 

2.  Wine  Vinegar  (Acetum  G  alii  cum,  or  French  Vinegar,  E.  D.). — In  wine  coun- 
tries, vinegar  is  obtained  from  inferior  wines.  In  France,  wine  vinegar  is  prepared 
in  casks,  which  are  placed  in  a  stoved  chamber,  heated  to  between  G8°  and  77°  F. 
Each  vat  communicates  with  the  air  by  two  apertures.  Every  eight  or  ten  days 
the  liquor  in  the  vats  must  be  changed.  Either  red  or  white  wine  may  be  used, 
but  the  latter  is  generally  employed.1 

Wine  vinegar  is  of  two  kinds,  white  and  red,  according  as  it  is  prepared  from 
white  or  red  wine.  White  wive  vinegar  is  usually  preferred,  as  it  keeps  better. 
That  which  is  made  at  Orleans  is  regarded  as  the  best.  According  to  the  Edinburgh 
Pharmacopoeia,  its  density  varies  from  1.014  to  1.022.  A  sample  of  it,  examined 
by  iMr.  Phillips,  had  a  density  of  1.016;  and  100  minims  of  it  saturated  nearly  14 
grains  of  crystallized  carbonate  of  soda,  while  an  equal  quantity  of  English  vine- 
gar, exclusive  of  the  sulphuric  acid  which  it  contains,  saturated  little  more  than 
12  grains;  consequently,  the  French  is  stronger  than  the  English  vinegar  by 
nearly  one-sixth.2  The  constituents  of  wine  vinegar  are  very  similar  to  those  of 
malt  vinegar.  It  contains  a  small  quantity  of  bitartrate  and  sulphate  of  potash. 
Both  these  salts  occasion  precipitates  with  barytic  solutions;  but  that  produced  by 
the  bitartrate  is  soluble  in  nitric  acid.  The  Edinburgh  College  states  that  "  ammo- 
nia, in  slight  excess,  causes  a  purplish  muddiness,  and  slowly  a  purplish  precipitate. 
In  four  fluidounces,  complete  precipitation  takes  place  with  30  minims  of  solution 
of  nitrate  of  baryta,"  Ph.  Ed.  But  Mr.  Phillips3  has  shown  that  this  quantity 
of  nitrate  is  more  than  twice  as  much  as  is  requisite. 

3.  Improved,  German,  or  Quick  Method,  of  Vinegar-malting. — As  acetification 
is  essentially  the  oxidation  of  alcohol,  the  German  chemists  have  contrived  an  im- 
proved method  of  effecting  it,  by  which  the  time  necessary  to  the  production  of 
vinegar  is  greatly  curtailed.  It  consists  in  greatly  enlarging  the  surface  of  the 
liquid  exposed  to  the  air. 

This  is  effected  by  causing  a  mixture  of  one  part  of  alcohol  at  80  per  cent.,  four  to  six  parts 
water,  y^jj  of  ferment,   honey,  or  extract  of  malt,    to   trickle 

down  through  a  mass  of  beecli  shavings  steeped  in  vinegar,  and  Fig.  396. 

contained  in  a  vessel  called  a  Vinegar  Generator  (Essigbilder)  or 
Graduation  Vessel.  It  is  an  oaken  tub,  narrower  at  the  bottom 
than  at  the  top,  furnished  with  a  loose  lid  or  cover,  below  which 
is  a  perforated  shelf  (colender  or  false  bottom),  having  a  num- 
ber of  small  holes,  loosely  filled  with  packthread  about  six  inches 
long,  and  prevented  from  falling  through  by  a  knot  at  the  upper 
end.  The  shelf  is  also  perforated  with  four  open  glass  tubes,  as 
air  vents,  each  having  their  ends  projecting  above  and  below  the 
shelf.  The  tub,  at  its  lower  part,  is  pierced  with  a  horizontal 
row  of  eight  equidistant  round  holes,  to  admit  atmospheric  air. 
One  inch  above  the  bottom  is  a  siphon-formed  discharge  pipe, 
whose  upper  curvature  stands  one  inch  below  the  level  of  the 
air-holes  in  the  side  of  the  tub.     The  body  of  the  tub  being  tilled 

with  beech  chips,  the  alcoholic  liquor  (first  heated   to  between  t~  p         t 

75°  F.  and  83°  F.)   is   placed  on  the   shelf.     It  trickles  slowly  vinegar  venerator . 

through  the  holes  by  means  of  the  packthreads,  diffusea  itself  ^^BffiRSJfJSBS 
over  the  chips,  slowly  collects  at  the  bottom  of  the  tub,  and  then  of  the  tube.) 

runs  off  by  the  siphon  pipe.  The  airs  enters  by  the  circum- 
ferential holes,  circulates  freely  through  the  tub,  and  escapes  by  the  glass  tubes.  As  the  oxygen 
is  absorbed,  the  temperature  of  the  liquid  rises  to  100°  or  104°  F.,  and  remains  stationary  at 
that  point  while  the  action  goes  on  favourably.  The  liquid  requires  to  be  passed  three  or  four 
times  through  the  cask  before  acetification  is  complete,  which  is  in  general  effected  in  from 
twenty-four  to  thirty-six  hours.4 

i  Bee  Guibourt,  Histoire  Abrtgtedes  Drogues  Simple s,3eme  edit.  ii.  030,  Paris,  1836;  Ure's  Dictionary 
of  Arts,  p.  3,  i.diid.  1839;  and  Donovan,  op.  supra  cit.  p.  328. 

-'  I.o,ul    Med.  tinz.  Aug.  3.  1839.  3  Op   supra  cit. 

4  For  farther  details,  consult  Ure's  Dictionary  of  Arts,  pp.  4  and  017;  M  tschei'lich,  Lehrtntth  iter 
Chemit,  Ud.  i.  S.  ol<J,'Jte  Auti.  Berlin,  1834;  and  Litsblg,  in  turner's  Elements  t>f  Chemistry,  7th  edit.  p.  87(3. 
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Fig.  397. 


Theory  of  Aceh'fication. — A  remarkable  distinction  between  the  acetous  and 
vinous  fermentation  is,  that  for  the  former  to  be  perfectly  established,  the  presence 
of  atmospheric  air  (or  of  oxygen)  is  essential,  while  for  the  latter  this  is  not  neces- 
sary. During  the  acetous  fermentation,  the  alcohol  is  converted  into  acetic  acid,  by 
the  absorption  of  atmospheric  oxyxen.  One  equivalent  or  46  parts  of  alcohol, 
with  four  equivalents  or  32  parts  of  atmospheric  oxygen,  contain  the  elements 
of  one  equivalent  or  51  parts  of  anhydrous  acetic  acid,  and  of  three  equiva- 
lents or  27  parts  of  water;  or  one  equivalent  or  60  parts  of  hydrous  acetic  acid, 
and  two  equivalents  or  18  parts  of  water,  as  represented  in  the  following  equation, 
(j4H602+04=3HO-r-C4H303  or  2HO  +  C4H303+ HO. 

According  to  Liebig,  however,  the  transformation  of  alcohol  into  acetic  acid  is 
not  immediate  and  direct.  The  atmospheric  oxygen  first  oxidizes  part  of  its  hydro- 
gen, forming  water  and  aldehyd  (C4H402);  and  the  latter  absorbing  oxygen,  is  con- 
verted into  acetic  acid. 

The  student  will  observe  that  the  theory  of  acetification  above  given  does  not 
account  for  the  ebullition  of  carbonic  acid  during  the  process,  and  which  is  gen- 
erally considered  to  be  an  incidental  result  of  continued  vinous  fermentation,  and  not 
essential  to  the  formation  of  acetic  acid. 

2.  By  the  Destructive  Distillation  of  Wood. — By  the  destructive  distillation 
of  the  hard  woods  (oak,  beech,  hornbeam,  ash,  and  birch),  in  iron  cylinders,  an 
impure  acid,  called  Pyroligneous  Acid,  is  obtained.  The  woods  should  be  dried 
during  several  months.  The  lighter  woods,  as  fir,  and 
old  ship  timber,  do  not  pay  to  distil,  as  the  acid  product 
is  too  weak.  Sometimes  the  still  is  a  cast-iron  cylinder, 
placed  horizontally  in  a  furnace,  the  fire  of  which  plays 
around  the  cylinder,  as  in  Fig.  397.  Another  form  of 
still  is  used  at  a  large  manufactory  in  the  neighbourhood 
of  London.  It  is  a  short  cylinder  of  large  diameter, 
placed  upright  in  the  furnace.  The  wood,  cut  up  into 
convenient  lengths,  is  introduced  into  wrought-iron  can- 
isters, in  each  of  which  is  a  hole,  to  allow  of  the  escape 
of  volatile  matters.  By  the  aid  of  a  crane,  these  can- 
isters are  raised  and  deposited  in  the  cylindrical  still,  the 
top  of  which  is  then  carefully  closed  and  made  air-tight 
by  luting.  The  still  communicates  with  a  large  iron 
pipe  which  passes  successively  through  two  tanks  of 
cold  water,  in  which  it  is  variously  convoluted,  and  termi- 
nates in  an  underground  reservoir,  where  tar  and  an 
acid  liquor  are  deposited.  The  incondensible  products  are  carbonic  acid  and  some 
inflammable  gases  (carbonic  oxide,  light  carburetted  hydrogen,  and  olefiant  gas), 
which  escape.  When  no  more  volatile  matter  comes  over,  the  still  is  opened,  and 
the  canisters  being  removed  while  still  hot,  the  apertures  in  them  are  carefully 
closed  by  damp  sand,  to  exclude  air. 

The  tar  obtained  by  the  above  process  yields,  on  distillation,  oil  of  tar,  and  a 
residuum  called  English  asphalt,  or  pitch.  The  acid  liquor,  which  rests  on  the 
tar  in  the  reservoir,  consists  of  acetic  acid,  water,  tar,  and  pyroxylic  spirit  A 
light  tarry  matter  usually  floats  on  the  top  of  it.  By  means  of  a  pump,  the  acid 
liquor  is  raised  and  introduced  into  a  copper  still,  where  it  is  subjected  to  distilla- 
tion. The  first  runnings  contain  pyroxylic  spirit.  After  this  has  come  over  an 
impure  ddute  acetic  acid,  called  pyroligneous  acid,  distils  over.  The  residue  in' the 
retort  is  English  asphalt,  or  pitch. 

The  pyroligneous  acid  thus  obtained  is  mixed  with  cream  of  lime,  and  the  mix- 
ture evaporated  to  dryness  in  shallow  wrought-iron  pans,  when  it  forms  a  irrayi^h 
mass,  called  pyrolignite  of  lime.  If  this  be  submitted  to  distillation  with  Sulphu- 
ric acid,  it  yields  an  impure  acetic  acid,  which  is  used  in  the  manufacture  of  acetate 
of  lead,  and  for  making  carbonate  of  lead  by  the  Dutch  process.     If  pyrolignite  of 


Section  of  a  Pyroligneous 
Acid  Still. 
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lime  be  mixed  with  a  solution  of  sulphate  of  soda,  double  decomposition  is  effected, 
and  sulphate  of  lime  and  acetate  of  soda  are  the  products.  The  latter  is  repeatedly 
crystallized  until  it  is  colourless,  and  is  then  in  a  fit  state  for  the  manufacture  of 
pure  concentrated  acetic  acid.  [In  some  manufactories,  the  acid  liquor,  after  the 
separation  of  the  greater  part  of  the  tar,  by  subsidence,  is  at  once  neutralized  by 
carbonate  of  soda,  and  the  crude  acetate  of  soda  is  obtained  by  crystallization,  and 
subsequently  purified. — Ed.] 

1.  Pyhoxyi.ic  Spirit;  Pyrolygneous  Ether  ;  Hydrate  of  Oxide  of  Meihyk  :  Bihydrate  of  Methy- 
lene— Sometimes,  but  improperly,  termed  Naphtha.  The  first  runnings  of  the  distillation  of 
the  acid  liquor  above  referred  to.  are  redistilled  once  or  twice,  and  the  product  is  sold  under 
the  name  of  pyrolygneous  ether.  It  is  an  impure  liquor,  containing,  besides  hydrate  of  the  oxide 
of  methyle,  acetone  and  other  inflammable  liquors.  It  is  employed  by  chemists  as  a  substitute 
for  spirit  of  wine  for  burning  in  lamps,  and  by  hatters  and  varnish-makers  for  dissolving  resin- 
ous substances.  Drs.  Babington  and  Rees1  have  suggested  its  use  for  the  preservation  of  sub- 
jects for  anatomical  purposes.  The  spirit  is  to  be  injected  into  the  aorta,  the  rectum,  and  the 
peritoneum.  It  was  tried  at  the  London  Hospital,  but  the  smell  arising  from  the  spirit  was  so 
intolerable,  that,  even  if  there  were  no  other  objections  to  its  use,  this  alone  would  be  fatal  to  it. 
Pure  pyroxylic  spirit  is  obtained  by  introducing  it  into  a  retort  with  excess  of  chloride  of  cal- 
cium, and  distilling  the  mixture  by  a  water-bath,  as  long  as  volatile  matter  passes  off".  A  quan- 
tity of  water,  equal  to  the  spirit  employed,  is  then  added,  and  the  distillation  continued.  The 
product  is  now  pure  pyroxylic  spirit,  carrying  along  with  it  a  little  water,  which  is  removed  by 
a  second  distillation  with  quicklime  (Liebig).  Pure  proxylic  spirit  is  a  very  mobile,  colourless, 
inflammable  liquid,  which  has  a  peculiar  odour,  somewhat  resembling  that  of  alcohol  and  acetic 
ether.  It  boils  at  150°  F.  It  dissolves  many  resins,  mixes  with  most  essential  oils,  and  forms 
crystalline  compounds  with  baryta,  lime,  and  chloride  of  calcium.  Its  composition  is  as  follows: — 


Atoms.  Eq.Wt. 

Carbon 2  12 

Hydrogen 4  4 

Oxygen 2  16 


Or,                    Atoms.  Eq.Wt. 

Oxide  of  Methyle 1  23 

Water 1  9 

Hydrate  of  Oxide  of  Methyle     i  32 


Pyroxylic  Spirit  .    1  32 

Or,  C2H30+HO. 

Methyle  ((JZH3)  is  the  hypothetical  radical  of  pyroxylic  spirit. 

Oxide  of  Methyle,  or  Methylic  Ether  (C2H30)  is  a  colourless  gas. 

The  repeated  use  of  small  quantities  of  pyroxylic  spirit  caused  colicky  pains,  and  acted  as 
an  anthelmintic.2 

2.  Rhlanin;  Pyroxanthine :  Pyroxylene — This  substance  was  obtained  by  Scanlan  from  raw 
pyroxylic  spirit.  It  is  a  crystalline  substance,  of  an  orange-red  colour.  Oil  of  vitriol  dissolves 
it,  and  assumes  a  reddish-blue  colour.  Concentrated  hydrochloric  acid  also  dissolves  it,  and 
acquires  an  intense  purple  colour. 

Atoms.  Eq.Wt.  Per  Cent. 

Carbon 21  126  75.45 

Hvdrogen  ....       9  9  5.39 

Oxygen 4  32  19.16 

Eblania ...     1  167  100.00 

Preparation  of  Acetic  Acid. — The  Edinburgh  and  Dublin  Colleges  give 
directions  for  the  preparation  of  a  concentrated  solution  of  acetic  acid,  which  they 
simply  term  acetic  acid.  The  London  College  has  removed  the  Acidum  Aceticum 
to  the  Materia  Medica,  and  gives  the  following  note  for  testing  the  purity  of  the 
commercial  article  which  is  described  as  "  Acidum  e  ligno  igne  prseparatum  purifi- 
catum." 

Free  of  colour,  with  a  very  acrid  odour;  specific  gravity  1.048;  volatilized  by  heat.  No 
precipitate  thrown  down  in  it  on  the  addition  of  nitrate  of  silver  or  chloride  of  barium.  A 
piece  of  silver  being  digested  with  it,  nothing  is  thrown  down  on  the  subsequent  addition  of 
hydrochloric  acid.  Neither  is  its  colour  changed  on  the  addition  of  hydrosulphuric  acid,  nor 
ammonia,  nor  by  ferrocyanide  of  potassium  subsequently  to  the  ammonia.  100  grains  are 
saturated  by  87  grains  of  crystals  of  carbonate  of  soda.  Acidum  Aceticum  Dilutum,  P.  L. — 
Take  of  Acetic  Acid  fgxxiij  ;  of  Distilled  Water  Oj.  Add-  to  the  acid  as  much  of  the  water 
B8  may  fill  a  pint  measure  exactly,  and  mix.  The  specific  gravity  is  1.008.  A  fluidounce  of 
it  is  saturated  by  57  grains  of  crystals  of  carbonate  of  soda. 

The  Edinburgh  College  gives  the  following  directions  :  "  Take  of  Acetate  of  Lead  any  con- 
venient quantity;   heat  it  gradually  in  a  porcelain  basin,  by  means  of  a  bath  of  oil,  or  fusible 

i   ffuy'j  Hospital  lie/torts,  Oct.  1839;   and  I.otut .  Med.  Gaz.  new  series,  vol.  i.  for  1S39— 40. 
»  Dierbach,  NtutsUn  Entdeck.  in  d.  Mat.  Med.  Bd.  i.  S.  314,  2ter  Ausg.  1S37. 
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metal  (8  tin,  4  lead,  3  bismuth)  to  320°  F. ;  and  stir  till  the  fused  mass  concretes  again  ;  pul- 
verize this  when  coltl,  and  heat  die  powder  again  to  320°,  with  frequent  stirring,  till  the  par- 
ticles cease  to  accrete.  Add  six  ounces  of  the  powder  to  nine  fluidrachma  and  a  half  of  pure 
sulphuric  acid,  contained  in  a  glass  matrass;  attach  a  proper  tube  and  refrigeratory,  and  distil 
from  a  fusible  metal-bath,  with  a  heat  of  320°,  to  complete  dryness.  Agitate  the  distilled 
liquid  with  a  grain  or  two  of  red  oxide  of  lead  to  remove  a  little  sulphurous  acid  ;  allow  the 
vessel  to  rest  a  few  minutes,  pour  oil"  the  clear  liquor,  and  redistil.  The  density  should  be  not 
above  1.065." 

The  directions  of  the  Dublin  College  are  as  follows: — 

AcinuM  Aceticum  glacials. — Take  of  Acetate  of  Lead, any  convenient  quantity.  Place  it 
in  an  oven  at  about  the  temperature  of  300°,  until  it  ceases  to  lose  weight,  and,  having  then 
brought  it  by  trituration  to  a  fine  powder,  let  it  be  introduced  into  a  flask  or  retort,  and  exposed 
to  an  atmosphere  of  dry  muriatic  acid  gas,  until  very  nearly  the  whole  of  it  exhibits  a  damped 
appearance.  The  flask  or  retort  being  now  connected  in  the  usual  manner  with  a  Liebig'a 
condenser,  let  heat  be  applied  by  means  of  a  chloride  of  zinc  bath,  until  the  entire  of  tin;  acetic 
acid  shall  have  distilled  over.  The  muriatic  acid  gas  should  be  slowly  disengaged  from  the 
materials  directed  in  the  formula  for  Acidum  Muriaticum.  using  eight  ounces  of  salt  for  every 
pound  of  anhydrous  acetate  of  lead;  and,  to  render  it  quite  dry,  it  should,  before  being  conducted 
into  the  ve.-sel  containing  the  sugar  of  lead,  be  made  to  bubble  through  oil  of  vitriol,  and  then 
pass  through  a  Ions;  tube  packed  with  small  fragments  of  fused  chloride  of  calcium.  The  spe- 
cific gravity  of  this  acid  is  L065. 

AcinuM  Ackticcm  forte  {Acidwm  Aceticum). — Take  of  Glacial  Acetic  Acid  f||vj  ;  Distilled 
Water  ^iv.     JNlix.     The  specific  gravity  of  this  acid  is  10rjG. 

Aciuum  Ackticcm  DILUTCM. — Take  of  Acetic  acid  of  commerce  (sp.gr.  1044)  Oj  ;  Distilled 
Water  Ovij.     Mix.     The  specific  gravity  of  this  acid  is  1006 ' 

[The  directions  of  the  U.  S.  Pharm.  are  as  follows:  Take  of  Acetic  Acid  Oj;  Diluted  Water 
Ovij.  Mix  them.  It  has  sp.  gr.  1.004,  and  100  grains  saturate  7.5  grains  of  crystallized  bicar- 
bonate of  potassa.] 

The  London  College  formerly  ordered  for  the  preparation  of  this  acid,  Acetate  of 
Soda  ibij  ;  Sulphuric  Acid  3ix  ;  Distilled  Water  gix.  Add  the  sulphuric  acid, 
first  mixed  with  the  water,  to  the  acetate  of  soda  put  into  a  glass  retort,  then  let 
the  acid  distil  in  a  sand-bath.  Care  is  to  be  taken  that  the  heat,  towards  the  end, 
be  not  too  much  increased. 

The  proportions  of  acetate  of  soda,  sulphuric  acid,  and  water,  above  given,  are 
nearly  equal  to  one  equivalent  or  137  parts  of  crystallized  acetate  of  soda,  one 
equivalent  or  49  parts  of  the  strongest  oil  of  vitriol  (protohydrate  of  sulphuric  acid), 
and  six  equivalents  or  54  parts  of  water.  The  results  of  the  distillation,  on  this 
calculation,  will  be  the  formation  of  one  equivalent  or  72  parts  of  anhydrous  sul- 
phate of  soda,  and  the  disengagement  of  one  equivalent  or  51  parts  of  anhydrous 
acetic  acid,  and  thirteen  equivalents  or  117  parts  of  water.  The  calculated  results 
agree  very  closely  with  the  actual  products.  The  resulting  acid  consists  of  51  real 
acetic  acid  and  114.58  water;  so  that  117—114.58=2.42  of  water  must  remain 
in  the  retort  with  the  sulphate  of  soda.  Omitting  the  water,  and  treating  the  ace- 
tate of  soda  as  anhydrous,  the  following  equation  will  represent  the  chemical  changes 
which  ensue,  NaO,C4H303  +  S03,HO=NaO,SO:i+Ac  (C4H303)  HO. 

The  Edinburgh  College  employs  acetate  of  lead  instead  of  acetate  of  soda.  The 
salt  is  first  dried  te  expel  the  water  of  crystallization,  and  the  anhydrous  salt  thus 
obtained  is  subjected  to  distillation  along  with  pure  oil  of  vitriol,  with  the  view  1 
presume,  of  obtaining  glacial  acetic  acid.  Hydrated  acetic  acid  distils  over,  and 
sulphate  of  lead  is  left  in  the  retort.  To  remove  any  sulphurous  acid  which  may 
be  formed,  red  oxide  of  lead  is  ordered  to  be  added  to  the  acetic  acid,  by  which 
sulphate  and  sulphite  of  lead  are  formed,  and  the  acetic  acid  is  then  to  be  redis- 
tilled.2 The  Dublin  College  also  employs  acetate  of  lead  to  yield  glacial  acetic  acid. 
The  reactions  are  similar  to  those  of  the  Edinburgh  process. 


1  For  farther  details,  see  Thomson's  Chemistry  of  Organic  Bodies,  p  751  Lond  1838 
J™  P^cess  of  the  Edinburgh  Pharmacopoe  a  has  been  eritieally  examined  by  Mr.  R.  Phillips  (Lond 
Med.  Gaz.  new  series,  vol.  11.  for  1839-40,  p.  271).  It  cannot  be  denied  that  several  unnecessary  refine- 
ments have  been  introduced  Into  it.  which  render  the  operation  troublesome,  wasteful,  and  expensive 
Such  are  the  use  of  a  bath  of  od  or  fusible  metal— the  addition  of  red  lead-and  subsequent  redistillation 
of  the  acid  to  get  rid  of  a  quantity  of  sulphurous  acid,  which,  judg  ng  from  the  quantity  of  red  oxide 
to  be  used, cannot  exceed  the  „  J^  part  of  the  product.  Moreover,  the  whole  process  is  objectionable  on 
the  ground  that  acid  of  this  strength  is  not  required  for  medicinal  or  pharmaceutical  purposes. 
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The  distillation  of  acetic  acid  is  usually  effected  in  glass  or  earthenware  stills. 
On  the  large  scale,  silver  condensers  are  sometimes  used. 

Properties. —  Glacial  Acetic  Acid  is  the  strongest  acetic  acid  procurable.  It 
crystallizes  at  45°  F.  when  we  throw  into  it  any  particle  of  solid  matter  (a  crys- 
tal of  acetic  acid  answers  best),  and  the  thermometer  plunged  into  it  rises  at  the 
same  time  from  45°  to  51°.  These  crystals  are  brilliant,  broad  flat  plates,  of  a 
pearly  lustre.  They  melt  at  a  temperature  somewhat  below  60°  F.  The  sp.  gr. 
of  the  liquid  at  60°  is  1.06296. 

When  crystals  of  glacial  acetic  acid  are  dissolved  in  water  we  obtain  a  solution 
which,  by  way  of  distinction,  we  may  denominate  liquid  acetic  acid.  The  follow- 
ing table,  drawn  up  by  Dr.  Thomson,1  shows  the  specific  gravity  of  various  atomic 
compounds  of  this  acid  and  water  : — 


Acid. 
1   atom 
1     .    .    . 


Water. 

-\-    1    atom 


+ 


+ 


Pp.  gr.  at  0(P. 

.    .    .  1.06296 

2 1.07060 

3     1.07084 

4     1.07132 

5     1.06820 

6     1.06708 

7 1.06319 

8     1.05074 

9     1.05794 

.0 1.05439 


More  recently  Mohr2  has  published  the  following  table,  exhibiting  the  sp.  gr.  of 
acetic  acid  of  different  strengths  : — 


P,r  Cent,  of 

J'er  Cent  of 

Per  Cent,  of 

Glacial  Acid 

Sp.  Gr. 

!      Glacial  Acid 

Sp.  Gr. 

Glacial  Acid. 

Sp.  Gr. 

(C«HK>»  +  Aq.) 

(C'11303  +  Aq.) 

(C«H303+Aq.) 

J  00 

1.0635 

00 

1.009 

32 

1.0424 

1              99 

1.0655 

05 

1.008 

31 

1.041 

98 

1.007 

64 

1.008 

30 

1.040 

97 

1.00  SO 

63 

1.008 

29 

1.039 

96 

1.069 

62 

1.007 

28 

1.038 

95 

1.070 

61 

1.007 

27 

1.030 

94 

1.0706 

60 

1.067 

20 

1.035 

93 

1.0708 

59 

1.066 

25 

1.034 

92 

1.0716 

58 

1.006 

24 

1.033 

9! 

1.0721 

57 

1.065 

23 

1.032 

90 

1.0730 

56 

1 .004 

22 

1.031 

89 

1.0730 

55 

1.064 

21 

1.029 

88 

1.0730 

54 

1.063 

20 

1.027 

S7 

1.0730 

53 

1.063 

19 

1.020 

86 

10730 

52 

1.062 

18 

1025 

85 

1.0730 

51 

1.061 

17 

1.024 

84 

1.0730 

50 

1.060 

16 

1.023 

83 

1.0730 

49 

1.059 

15 

1.022 

82 

1.0730 

48 

1.058 

14 

1 .020 

81 

1.0732 

47 

1 .050 

13 

1.018 

80 

1.0735 

40 

1.055 

12 

1.017 

79 

1.0735 

45 

1.055 

11 

1.016 

78 

1.0732 

44 

1.054 

10 

1.045 

77 

1.0732 

43 

1.053 

9 

l'.nl3 

70 

1.073 

42 

1  052  • 

8 

1.012 

75 

1.072 

41 

1.0515 

7 

1.010 

74 

1 .072 

40 

1.0513 

6 

1.008 

73 

1.072 

39 

1.050 

5 

1.0067 

72 

1.071 

38 

1.04  9 

4 

1.0055 

71 

1.071 

37 

1.048 

3 

1.004 

70 

1.070 

30 

1.047 

2 

1 .002 

69 

1.070 

35 

1.046 

1 

1.001 

68 

1.070 

34 

1.045 

0 

1.000 

67 

1.009 

33 

1.044 

i   Fcrnl  Principles  of  Chemistry,  ii.  135. 
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From  these  tables  it  is  obvious  that  density  is  no  criterion  of  the  strength  of 
liquid  acetic  acid. 

The  Acid mn  Aceticum  of  the  Edinburgh  Pharmacopoeia  is  stated  in  one  part  of 
that  work  to  have  a  sp.  gr.  of  not  above  1065,  in  another  to  have  a  sp.  gr.  of  not 
above  1.0685;  moreover,  in  the  same  work,  the  density  of  the  acid  is  said  to  be 
increased  by  [the  addition  of]  20  per  cent,  of  water.  There  are,  however,  some 
obvious  mistakes  in  these  statements.1  The  Acidum  Aceticum  of  the'  London 
Pharmacopoeia  has  a  sp.  gr.  of  1.048.  One  hundred  grains  of  it  are  saturated  by 
eighty-seven  grains  of  crystals  of  carbonate  of  soda.  Hence  it  contains  30.8  per 
cent,  of  real  or  anhydrous  acetic  acid.  It  is  a  limpid,  colourless  liquid,  having  a 
pungent  but  agreeable  odour,  and  an  acrid  taste.  It  possesses  the  usual  properties 
of  an  acid — such  as  reddening  litmus,  causing  effervescence  with  the  alkaline  or 
earthy  carbonates,  and  saturating  bases.  It  is  volatile,  and  by  heat  evolves  an 
inflammable  vapour.     [The  sp.  gr.  of  U.  S.  Pharm.  is  1.041.] 

Characteristics. — Free  acetic  acid  is  known  by  its  peculiar  odour  and  by  its 
volatility.-  Its  vapour  reddens  litmus,  and  fumes  with  ammonia.  It  does  not 
occasion  any  precipitate  with  lime-water,  solutions  of  the  barytic  salts,  or  a  solution 
of  nitrate  of  silver.  It  forms  with  potash  a  very  deliquescent  salt.  Concentrated 
acetic  acid  does  not  cause  effervescence  when  marble  is  dropped  into  it,  unless 
water  be  added.  The  neutral  acetates  are  all  soluble,  save  those  of  molybdenum 
and  tungsten.  The  acetates  of  silver  and  protoxide  of  mercury  are  slightly  soluble. 
The  acetates  are  known  by  the  acetic  odour  which  they  emit  on  the  addition  of 
sulphuric  acid  and  the  application  of  heat,  and  by  the  white  lamellar  and  pearly 
precipitates  which  many  of  them  produce  with  the  nitrate  of  silver  and  the  proto- 
nitrate  of  mercury.  They  redden  solutions  of  the  sesquisalts  of  iron  (forming 
sexquiacetate  of  iron).  All  the  acetates  are  decomposed  by  heat,  and  give  results 
which  vary  somewhat  according  to  the  nature  of  the  base.  Some  of  the  acetates, 
as  those  of  potash,  lead,  aud  copper,  evolve,  when  heated,  an  inflammable  fluid; 
called  acetone  or  •pyroacetic  xpirit,  whose  composition  is  C9,H3,09. 

Composition. — Anhydrous  or  real  acetic  acid  (Ac)  consists  of  carbon,  hydrogen, 
and  oxygen,  in  the  following  proportions  : — 

Atoms.  Eq.Wt.  Per  Cent.  Front.  Berzelius. 

Carbon     4  24  47.06  47.05                   46.83 

Hydrogen 3  3  5.88  5.88                     6.35 

Oxygen 3  24  47.06  47.07                   46.82 

Anhydrous  Acetic  Acid  1  51  100.00  100.00  100.00 

The  Acidum  Aceticum  of  the  pharmacopoeias  is  a  compound  of  Anhydrous  or 
Real  Acetic  Acid  and  Water.  Prepared  according  to  the  London  Pharmacopoeia, 
100  grs.  of  it  contain  30.8  grs.  of  real  acetic  acid ;  or  very  nearly  one  equivalent 
of  real  acetic  acid,  and  13  equivalents  of  water. 

Atoms.  Eq.Wt.  Theory.        Experiment. 

Anhydrous  acetic  acid 1  5]  30  35  30  8 

Water 13  117  69^65  69/2 

Acidum  Aceticum,  Ph.  L.    1  168  100.00  100.0 

Owing  to  the  errors  before  alluded  to  in  the  statements  of  the  Edinburgh  College, 
it  is  impossible  to  estimate,  correctly,  the  strength  of  the  acid  intended  to  be 
obtained  by  the  process  given  in  the  Edinburgh  Pharmacopoeia.  If,  however,  the 
acid  had  a  sp.  gr.  of  1.068,  and  100  minims  of  it  required  216  grs.  of  crystallized 
carbonate  of  soda  to  saturate  it,  as  stated  by  the  College,  its  percentage  quantity 
of  real  acetic  acid  would  be  78.65. 

Acetometry.— The  strength  of  acetic  acid  is  best  determined  by  ascertaining 
the  quantity  of  alkaline  carbonate  which  is  required  to  saturate  a  given  quantity  of 
acid.     Crystallized  carbonate  of  soda,  or  crystallized  bicarbonate  of  potash,  are  salts 

1  See  Mr.  R.  Phillips,  in  the  London  Medical  Gazette,  new  series,  vol.  ii.  for  1838—9,  p.  6SS. 
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of  uniform  constitution,  and  may  be  employed  for  this  purpose.  Every  144  grs. 
of  the  crystallized  carbonate  of  soda,  or  101  grs.  of  crystallized  bicarbonate  of  pot- 
ash, are  equal  to  51  grs.  of  real  acetic  acid,  or  60  grs.  of  glacial  acetic  acid.  Marble 
or  carbonate  of  lime  is  objectionable,  since  concentrated  acetic  acid  will  not  decom- 
pose it  without  the  addition  of  water.  It  has  been  already  shown  that  specific 
gravity  is  no  criterion  of  the  strength  of  the  hydrated  acid  ;  since  two  acids  of  very 
unequal  strength  may  have  the  same  density.  Moreover,  the  foreign  matters  (i.  e. 
mucilage  and  alcohol)  contained  in  vinegar,  alter  the  density  of  this  fluid,  though 
they  do  not  affect  its  acetometrical  strength.  The  acetometrical  method  employed 
by  the  Excise  is  that  recommended  by  Messrs.  J.  and  P.  Taylor,1  and  consists  in 
estimating  the  strength  of  the  acid  by  the  sp.  gr.  which  it  acquires  when  saturated 
by  hydrate  of  lime.  Acid  which  contains  5  per  cent,  of  real  acetic  acid,  is  equal 
in  strength  to  the  best  malt  vinegar,  called  by  the  makers  No.  24,  and  is  assumed 
as  the  standard  of  vinegar  strength,  under  the  denomination  of  proof  vinegar.3 
Acid  which  contains  40  per  cent,  of  real  acetic  acid,  is,  therefore,  in  the  language 
of  the  revenue,  35  per  cent,  over  proof;  it  is  the  strongest  acid  on  wbich  duty  is 
charged  by  the  Acetometer.  Vinegars,  which  have  not  been  distilled,  contain  mu- 
cilage, and  require  an  allowance  for  the  increase  of  weight  from  this  cause  ;  hence 
in  the  Acetometer  sold  by  Bate,  a  weight  marked  M  is  provided,  and  is  used  in 
trying  such  vinegars.3  As  the  hydrate  of  lime  employed  causes  the  precipitation 
of  part  of  the  mucilaginous  matter  in  the  vinegar,  it  serves  to  get  rid  of  part  of  the 
difficulty  above  referred  to. 

Impurities. — The  presence  of  sulphuric,  hydrochloric,  or  nitric  acid — of  metal- 
lic matter — and  of  acrid  substances  in  acetic  acid,  may  be  detected  by  the  same 
methods  as  have  already  been  pointed  out  for  vinegar.  Sulphurous  acid  is  recognized 
by  the  white  precipitate  (sulphate  of  lead)  produced  on  the  addition  of  peroxide  of 
lead.  The  presence  of  lead  in  acetic  acid  is  known  by  the  yellow  precipitate  (iodide 
of  lead)  occasioned  by  the  addition  of  iodide  of  potassium. 

Physiological  Effects. — Before  proceeding  to  notice  the  operation  of  acetic 
acid  on  vegetables  and  animals,  it  may  be  useful  to  point  out  such  of  its  effects  on 
dead  organic  matters  as  have  reference  to  its  influence  on  living  beings.  In  the 
first  place,  it  is  a  well-known  and  powerful  antiseptic,  and  is  employed,  partly  on 
this  account,  in  the  ordinary  operation  of  pickling,  and  in  the  preservation  of  animal 
food,  and  of  anatomical  preparations.  The  impure  acetic  acid  obtained  in  the  dis- 
tillation of  wood  acts  more  efficaciously  in  this  respect  than  the  pure  acid,  on 
account  of  the  creasote  which  it  contains.  Secondly,  the  action  of  acetic  acid  on 
albumen,  fibrin,  and  blood-disks,  deserves  especial  notice.  Liquid  albumen  (as  scrum 
of  blood  and  white  of  egg)  is  not  coagulated  by  the  ordinary  acetic  acid  of  the 
shops.  Coagulated  albumen  is  readily  dissolved  by  it  with  the  evolution  of  nitro- 
gen, especially  with  the  assistance  of  heat.  Fibrin,  as  muscle  or  the  crassamentum 
of  the  blood,  is  also  dissolved  by  it ;  the  solution,  by  evaporation,  yields  a  gelati- 
niform  mass.  Caseine  is  coagulated  by  it.  It  changes  the  form  of  the  red  particles 
of  frog's  blood,  and  dissolves  part  of  the  red  colouring  matter.4  It  is  an  excellent 
solvent  of  gelatine,  as  well  as  of  gelatinous  tissue.  Diluted  and  mixed  with  mucus, 
it  acts  as  a  digestive  fluid.5 

o.  On  Vegetables. — Distilled  vinegar  is  ranked,  by  Achard,  among  vegetable 
poisons.8 

0.  On  Animals  generally. — Concentrated  acetic  acid  acts  as  a  caustic  poison  to 
dogs.  It  causes  blackening  of  the  mucous  lining  of  the  stomach,  analogous  to  that 
produced  by  sulphuric  acid.7  Four  or  five  ounces  of  common  vinegar  proved  fatal 
to  dogs  in  ten  or  fifteen  hours,  when  vomiting  was  prevented  by  tying  the  oesopha- 

1  Quarterly  Journal  of  Science,  vi.  255.  a  58  Geo.  III.  c.  65. 

•  Sec  Description  of  the  Acetometer  for  determining  the  Strengths  of  Acetic  Acid,  made  for  the  Revtnut 
of  the  United  Kingdom,  by  R.  B.  Bute,  21,  Poultry,  London. 

'  Mailer's  Physiology,  p.  106.  *    Aliiller,  op.  cit.rt.  5-15. 

6  De  Candolle,  Phys.  Vtgit.  '   Orfila,  Journ.  de  Chim.  Mid.  t.  vii.  p.  449. 
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gus.1  Injected  into  the  veins,  vinegar  does  not  appear  to  act  energetically.  Yiborg 
threw  two  ounces  and  a  half  of  wine  vinegar  into  the  jugular  vein  of  a  horse;  the 
next  day  the  animal  was  well.2  Analogous  results  have  been  obtained  by  Courten 
and  Hertwich  (quoted  by  Wibmer),  and  by  Pommer.3 

The  impure  acetic  acid  obtained  by  the  distillation  of  wood  has  been  usually  re- 
garded as  possessing  much  more  activity  than  pure  acetic  acid  of  the  same  strength, 
in  consequence  of  the  presence  of  empyreumatic  oil.  An  extensive  series  of  ex- 
periments have  been  made  with  it  on  amphibials,  birds,  and  mammals,  by  Berres, 
Kerner,  and  Schubarth.  From  these  it  appears  that  pyroligneous  acid  is  a  caustic 
poison;  and  that  it  destroys  some  of  the  lower  animals,  viz.:  amphibials,  merely 
by  contact  with  the  external  skin.  Large  doses  affect  the  cerebrospinal  system, 
and  cause  giddiness,  insensibility,  paralysis,  and  convulsions.  A  very  constant 
effect  of  it  was  an  affection  of  the  windpipe  and  lungs.  The  acid  was  detected  by 
its  odour,  in  the  blood  and  secretions.4 

y.  On  Man. — In  the  concentrated  state,  acetic  acid  is  an  irritant  and  corrosive 
poison.  Its  chemical  influence  depends  principally  on  its  power  of  dissolving  fibrin, 
albumen,  and  gelatine,  as  before  mentioned,  by  which  it  is  enabled  to  dissolve  many 
of  the  animal  tissues.  Applied  to  the  skin,  it  acts  as  a  rubefacient  and  vesicant. 
Only  one  fatal  case  of  poisoning  by  its  internal  use  is  known.  The  patient  (a  girl) 
appeared  to  be  intoxicated,  complained  of  acute  pain,  and  was  violently  convulsed.5 
Swallowed  in  a  very  dilute  form,  and  in  moderate  doses,  it  proves  refreshing,  allays 
thirst,  diminishes  preternatural  heat,  lowers  the  pulse,  and  augments  the  urine.  In 
its  general  effects,  therefore,  it  appears  to  lower  the  powers  of  life,  and  to  prove 
antiphlogistic.  It  agrees  in  its  operation  with  the  diluted  mineral  acids.  Its  local 
operation  is  astringent.  Used  moderately,  it  assists  the  digestive  process,  and  is, 
therefore,  taken  as  a  condiment.  It  is  in  repute  with  young  ladies  for  diminishing 
obesity.  "  Every  one  knows,"  says  Giacomini,0  "  that  when  habitually  taken,  it 
produces  leanness,  from  a  sort  of  languor  of  the  digestive  process."  The  following 
is  a  case,  quoted  by  this  author,  from  Portal : — 

"  A  few  years  ago,  a  young  lady,  in  easy  circumstances,  enjoyed  good  health;  she  was  very 
plump,  had  a  good  appetite,  and  a  blooming  complexion.  She  began  to  look  upon  her  plump- 
ness with  suspicion;  for  her  mother  was  very  fat,  and  she  was  afraid  of  becoming  like  her. 
Accordingly,  she  consulted  a  woman,  who  advised  her  to  drink  a  small  glass  of  vinegar  daily  : 
the  young  lady  followed  her  advice,  and  her  plumpness  diminished.  She  was  delighted  with 
the  success  of  the  remedy,  and  continued  it  for  more  than  a  month.  She  began  to  have  a  cough, 
but  it  was  dry  at  its  commencement,  and  was  considered  as  a  slight  cold,  which  would  go  oft"! 
Meantime,  from  dry  it  became  moist;  a  slow  fever  came  on,  and  a  difficulty  of  breathing ;  her 
body  became  lean,  and  wasted  away;  night-sweats,  swelling  of  the  feet  and  of  the  legs' suc- 
ceeded, and  a  diarrhoea  terminated  her  life.  On  examination,  all  the  lobes  of  the  lungs  were 
found  filled  with  tubercles,  and  somewhat  resembled  a  bunch  of  grapes." 

It  is  said  that  the  long-continued  use  of  it,  in  full  doses,  will  induce  chronic 
diseases  of  the  gastro-intestinal  mucous  membrane ;  and  Morgagni  says  it  has  even 
given  rise  to  scirrhus  of  the  pylorus. 

Viuegar  may  be  taken  in  considerable  quantity  at  one  time  without  inconvenience. 
Dr.  Christison7  knew  a  case  in  which  eight  ounces  were  swallowed  without  injury. 

The  vapour  of  strong  acetic  acid  is  very  pungent  and  irritating.  The  long- 
continued  inhalation  of  acetic  vapours  by  the  workmen  employed  at  vinegar-works 
is  said  by  Sundelm8  to  be  injurious  to  the  lungs,  and  to  bring  on  chronic  inflamma- 
tion of  these  organs.  On  inquiry  among  the  workmen  of  a  large  vinegar  manu- 
factory, I  find  the  notion  of  the  injurious  influence  of  the  vapour  generally  repu- 
diated. Both  at  these  works,  and  at  a  pyroligneous  acid  manufactory,  the  workmen 
appeared  in  excellent  health. 

L'ses  — The  uses  of  acetic  acid  and  vinegar  to  the  medical  practitioner  are  of  two 
kinds — medicinal  and  pharmaceutical. 


1  Orfiln,  Journ.  de  Chim.  Med.  t.  vii.  p.  449. 

2  Wibmer,  Die  Wirkung  der  Arzneimittel .  und  Oifie    Bd.  i.  S.  11 

3  Cur  stison.  Treatise  on  Poisons.         *  Wibmer,  op.  supra  cit. 

>  Orfila.  Journ.   Chim.  Med   t.  ii.         6  Land.  Med.  (iaz.  new  series,  vol .  ii    for  1838—9    n    I« 
1  Christison,  Treatise  on  Poisons.        e  Handb.d.  Heilmitlellehre. 
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1.  Medicinal. — Taken  internally,  common  vinegar,  or  acetic  acid  properly  di- 
luted, is  used  for  various  purposes :  the  most  important  of  these  are  to  allay  febrile 
heat  by  its  refrigerant  qualities ;  to  diminish  inordinate  vascular  action  ;  to  relieve 
certain  affections  of  the  brain  supposed  to  depend  on  or  be  connected  with  venous 
congestion ;  and  to  act  by  its  chemical  properties  of  an  acid.  Thus,  in  fever*, 
whether  simple  or  eruptive,  but  especially  in  those  varieties  commonly  denominated 
putrid  and  bilious,  vinegar  (more  or  less  diluted  with  water)  is  a  most  refreshing 
drink,  allaying  thirst,  and  diminishing  excessive  heat.  In  hemorrhages,  as  from 
the  nose,  lungs,  stomach,  or  uterus,  it  is  particularly  beneficial  by  its  refrigerant, 
sedative,  and  astringent  qualities.  It  diminishes  excessive  vascular  action,  and 
promotes  contraction  of  the  bleeding  vessels.  As  a  local  astringent,  it  is  injected 
into  the  nose  in  epistaxis,  and  is  used  as  a  wash  in  profuse  hemorrhoidal  discharges. 
The  benefit  obtained  by  the  application  of  vinegar  and  water  to  the  abdomen,  vulva, 
and  thighs,  in  uterine  hemorrhages,  arises  principally  from  the  cold  produced.  In 
phthisis  pulmonalis,  vinegar,  diluted  with  water,  is  sometimes  serviceable  as  a  pallia- 
tive, by  its  refrigerant  qualities :  it  relieves  the  hectic  symptoms,  diminishes  or  puts 
a  stop  to  the  night-sweats,  checks  bronchial  hemorrhage,  and  prevents  diarrhoea. 
In  mania,  it  has  been  recommended  as  a  means  of  allaying  cerebral  excitement. 
In  poisoning  by  opium,  it  is  used  as  a  counter-poison;  but  as  acetic  acid  forms  very 
soluble,  and,  therefore,  powerful  compounds  with  morphia,  it  ought  not  to  be 
exhibited  until  the  contents  of  the  stomach  have  been  evacuated.  In  poisoning  by 
the  alkalies  and  their  carbonates,  and  by  lime,  vinegar  is  the  safest  and  most  effi- 
cacious acidulous  substance  that  can  be  administered.  In  diseases  attended  with 
phosp/iatic  deposits  in  the  urine,  it  may  be  advantageously  used  either  as  a  medicine 
or  condiment.  As  an  adjunct  to  the  acetate  of  lead,  acetic  acid  is  recommended  by 
Dr.  A.  T.  Thomson,  to  prevent  the  formation  of  carbonate  of  lead,  which  is  more  apt  to 
produce  lead  colic  than  the  acetate.  In  scurvy,  acetic  acid  has  been  found  service- 
able. Clysters  containing  vinegar  have  been  employed  for  the  purpose  of  provoking 
alvine  evacuations  in  obstinate  constipation  and  strangulated  hernia;  of  expelling 
the  small  round  worm  (Ascaris  vermicular  is);  of  checking  uterine  and  intestinal 
hemorrhage;  and  of  relieving  inflammation  or  congestive  conditions  of  the  brain. 

As  a  stimulant,  disinfectant,  and  antiseptic,  diluted  acetic  acid  is  used  in  gangrenous 
and  other  ill-conditioned  ulcers.  For  these  purposes,  crude  pyroligneous  acid -is  more 
efficacious  than  ordinary  vinegar,  on  account  of  the  creasote  and  other  substances 
which  it  contains.  In  ulceration  of  the  throat,  in  scarlatina,  and  in  cynanche,  gargles 
containing  acetic  acid  or  vinegar  are  sometimes  used  with  good  effect.  Acetic  col- 
lyria  are  useful  as  mild  astringents  in  chronic  ophthalmia,  and  for  removing  lime- 
dust  adhering  to  any  part  of  the  globe  or  lid  of  the  eye.  Spouging  the  face,  trunk, 
or  extremities,  with  cold  or  tepid  vinegar  and  water,  usually  proves  refreshing  and 
grateful  in  febrile  disorders  with  a  hot  skin.  It  diminishes  preternatural  heat, 
promotes  the  cutaneous  functions,  and  operates  as  a  beneficial  stimulant  to  the  nerv- 
ous system.     Fomentations  containing  vinegar  are  used  in  bruises  and  sprains. 

The  concentrated  acetic  acid,  known  in  the  shops  as  Beaufoy's,  is  a  valuable 
remedy  for  the  cure  of  the  different  forms  of  porrigo,  popularly  called  ringworm 
or  scalled-head.  Its  application,  which  may  be  effected  by  means  of  a  piece  of  lint 
wrapped  around  a  wooden  stick,  causes  acute  but  temporary  pain,  redness  of  the 
skin,  and  whitening  of  the  abraded  spots.  One  or  two  applications  are  usually 
sufficient  to  effect  a  cure.  Strong  acetic  acid  is  also  employed  as  a  caustic  to  destroy 
corns  and  warts.  It  has  been  proposed  as  a  speedy  means  of  exciting  rubefaction 
and  vesication,  and  for  this  purpose  blotting-paper  or  cambric,  moistened  with  the 
acid,  has  been  applied  to  the  neck  in  cases  of  croup. 

Administration. — Vinegar  is  used  as  a  condiment  ad  libitum.  Medicinally, 
it  is  given  in  doses  of  from  f3j  or  f^ij  to  fsss.  As  an  enema,  f'3j  or  f|ij  have 
been  used.  A  refrigerant  drink  in  fevers  is  made  by  adding  f^j  or  f^ij  of  vine- 
gar to  a  quart  of  water.  A  vinegar- wash  is  prepared  by  mixing  fjiij  of  vinegar  and 
t'oV  of  water. 

vol.  ii. — 60 
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Antidotes. — In  poisoning  by  strong  acetic  acid,  the  treatment  is  the  same  as 
that  for  poisoning  by  other  acids.     (See  Acidum  Sulphuricum.) 

1.  ACETDI  DESTILLATDI,  E.  [U.  S.]j  Distilled  Vinegar.— The  Edinburgh  is  the 

only  British  college  that  gives  directions  for  the  preparation  of  this  liquid. 

They  are  as  follows:  "Take  of  Vinegar  (French,  by  preference)  eight  parts;  distil  over 
witli  a  gentle  heat  six  parts;  dilute  the  product,  if  necessary,  with  distilled  water  till  the 
density  is  1.005." 

The  first  portions  which  distil  over  are  alcohol,  acetic  ether,  water,  and  a  little 
acetic  acid.  Thus  prepared,  distilled  vinegar  has  a  yellowish  tint,  and  contains, 
besides  acetic  acid  and  water,  a  little  alcohol,  acetic  ether,  and  an  organic  substance 
called  mucilage.  Hence,  when  it  is  saturated  with  alkalies,  the  solution  becomes 
brown  by  heat,  and  deposits  a  dark-coloured  substance,  probably  arising  from  the 
decomposition  of  the  mucilage. 

Its  density  is  stated  to  be  1.005;  and  one  hundred  minims  of  it  neutralize  eight 
grains  of  crystallized  carbonate  of  soda,  indicating  the  percentage  quantity  of  real 
acid  to  be  3.071.  In  order  to  prevent  the  distilled  vinegar  from  acquiring  a  metal- 
lic impregnation,  the  head  of  the  still  and  the  worm  or  condensing  pipe  should  be 
of  glass  or  earthenware.  I  was  informed  at  one  vinegar  works  that  a  silver  worm 
was  employed. 

ACETUM  GALLICL3I. — French  Vinegar  is  thus  enumerated  in  the  Materia  Medica 
of  the  Pharmacopoeias  of  Edinburgh  and  Dublin. 

I  ACIDUM  ACETICOI  AROMATICM,  E.— (Rosemary,  and  Origanum,  of  each  gj, 
dried;  Lavender,  dried,  gss;  .Cloves,  bruised,  3ss;  Acetic  Acid  Oiss.  Macerate 
for  seven  days,  strain  and  express  strongly,  and  filter  the  liquor.) — In  the  former 
Edinburgh  Pharmacopoeia,  there  was  contained,  under  the  same  name,  a  somewhat 
similar  but  weaker  preparation,  made  with  diluted  acetic  acid  (i.  e.  distilled  vine- 
gar), in  imitation  of  the  celebrated  Marseilles  Vinegar  or  Vinegar  of  the  Four 
Thieves*  (Vvnaigre  des  Quatre-Voleurs ;  Actum  quatuor  Furum),  once  supposed 
to  be  a  prophylactic  against  the  plague  and  other  contagious  diseases.  It  was  a 
very  useless  preparation.  In  the  present  Edinburgh  Pharmacopoeia,  concentrated 
acetic  acid  has  been  substituted  for  distilled  vinegar,  and  Origanum  for  Sage.  It 
is  now  a  pungent  perfume,  and  may  be  used  as  a  substitute  for  Henry's  Aromatic 
Vinegar.     But  it  appears  to  me  to  be  a  very  unnecessary  preparation. 

The  Acetum  aromaticum,  or  Aromatic  Vinegar  of  the  shops,  is  made  in  imita- 
tion of  Henry's  Aromatic  Vinegar.  At  Apothecaries'  Hall,  it  is  prepared  by  dis- 
solving the  Oils  of  Cloves,  Lavender,  Rosemary,  and  Acorus  Calamus,  in  crystal- 
lizable  Acetic  Acid.  It  is  a  very  volatile  and  corrosive  preparation,  and  requires 
to  be  kept  in  carefully  stoppered  bottles.  Some  manufacturers  add  camphor.  The 
addition  of  water  to  it  causes  the  precipitation  of  the  greater  part  of  the  camphor. 
It  is  a  much  employed  pungent  perfume,  whose  vapour  is  snuffed  up  the  nostrils, 
to  produce  a  powerful  excitant  impression,  in  fainting,  languor,  headache,  and 
nervous  debility.  For  this  purpose  it  is  dropped  on  sponge,  which  is  preserved  in 
smelling-bottles  or  vinaigrettes.  It  is  also  used  for  the  purpose  of  correcting  unplea- 
sant odours,  which  it  does,  not  by  destroying,  but  by  disguising  them.  An  extem- 
poraneous aromatic  vinegar  may  be  prepared  by  putting  into  a  stoppered  bottle  fij 
of  acetate  of  potash,  three  drops  of  some  essential  oil  (as  Lavender  or  Lemon)  and 
twenty  drops  of  oil  of  vitriol. 


for  lS839^4r0Rp'.27lilliPS'  in  L°"d<"1  MedUal  Gazette'  new  ser'e8>  vol.  ii.  for  1838-9,  p.  638;  and  vol.  ii. 
«  The.  repute  of  this  preparation  as  a  prophylactic  in  contagions  levers,  is  said  to  have  arisen  from  the 
confession  of  tour  thieves,  who  during  the  plague  of  Marseilles,  plundered  the  dead  bodies  w"th  p™fect 
securi  y  and,  upon  be.ng  arrested  stated  on  condition  of  their  lives  being  spared,  that  the  use  o '  r  m  ,,c 
vinegar  had  preserved  then,  from  the  influence  oi  contagion.  It  is  on  tins  account  sometimes  called. -Le 
Vinaigre  des  quatre  \  olenn."  It  was,  however,  long  used  before  the  plague  of  Marseilles,  ti  r  it  was  the 
constant  custom _of Cardinal  Wolsey  to  carry  in  his  hand  an  orange,  deprived  of  its  contents,  and  fillTdwith 
a  sponge  wh.ch  had  been  soaked  in  vinegar  impregnated  with  various  spices,  in  order  to  preserve  hi rnse'f 
from  infection,  when  passin-  through  the  crowds  which  his  splendour  or  office  attracted.  The  first  nul,,l 
raged  in  1649,  whereas  Wolsey  died  in  1531.  (Pans,  Pharmacologia,  6th  edit.  vol.  ii.  p.  18,  Lond    l'-'oY 
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I  ACIDOI  ACETICDI  CAMPHOMTUM,  E.  D.— (Camphor  gss;  Acetic  Acid  f^viss. 
Pulverize  the  camphor  with  the  aid  of  a  little  rectified  spirit,  and  dissolve  it  in  the 
acid,  E.) — (Camphor  3j  5  Rectified  Spirit  3J  ;  Strong  Acetic  Acid  £x.  Reduce 
the  camphor  to  powder  by  trituration  with  the  spirit :  then  add  the  acid  and  dissolve, 
I).) — This  preparation  is  an  officinal  substitute  for  Henry's  Aromatic  Vinegar.  The 
spirit  is  used  merely  to  assist  in  reducing  the  camphor  to  powder.  Camphorated 
acetic  acid  is  exceedingly  pungent  and  corrosive.  Its  vapour  is  snuffed  up  the 
nostrils  as  a  powerful  stimulant  in  syncope.     It  is  never  used  internally. 

4.  OXYMEL,  L.  D. ;  Syrupus  Aceti,  E.  ;  Oxymel  Simplex,  or  Simple  Oxymel. — 
(The  London  College  directs  of  Honey  Jbv;  Acetic  Acid  ^vij  ;  Distilled  Water 
3 v i i j .  Mix  the  acid  added  to  the  water  with  the  honey  made  hot. — The  Dublin 
College  orders  of  Honey,  by  weight,  ibj ;  Acetic  Acid  of  Commerce,  sp.  gr. 
1.044,  ^iij.  Mix  the  acid  with  the  honey  previously  heated,  D. — The  Edinburgh 
College  substitutes  sugar  for  honey  :  Take  of  Vinegar,  French  in  preference,  f^xj; 
Pure  Sugar  oxiv-  "Boil  them  together.) — It  is  employed  as  a  detergent  and  pec- 
toral. It  is  frequently  added  to  gargles ;  but  is  more  commonly  used  as  an  expecto- 
rant in  slight  colds  and  coughs.  Diffused  through  barley-water,  it  forms  an  agree- 
able refrigerant  drink  in  febrile  and  inflammatory  complaints.  It  is  sometimes  used 
as  a  vehicle  for  other  medicines.     Dose  from  5J  to  ^ss  or  3j. 

Pharmaceutical  Uses. — Vinegar  or  acetic  acid  is  employed  for  extracting  the 
virtues  of  various  medicinal  substances,  as  Squills,  Opium,  Colchicum,  and  Can- 
tharides ;  the  solutions  are  called  Medicated  Vinegars  (Acetica),  or  by  the  French 
pharmacologists,  Oxeoles  (from  6^05,  vinegar).  A  small  quantity  of  spirit  is  usually 
added  to  them  for  the  purpose  of  preventing  the  decomposition  of  the  vinegar,  and, 
in  consequence  of  this,  a  small  portion  of  acetic  ether  is  generated.  They  are 
usually  prepared  by  maceration.  The  preparations  into  the  composition  of  which 
acetic  acid  and  honey  enter,  are  called  Oxymels  (Oxymellitcs),  or  the  Acid  Mellites. 
Acetic  acid  is  employed  also  in  the  manufacture  of  the  salts  called  Acetates.  It  is 
a  powerful  solvent  of  the  gum-resins,  and  is  used,  on  this  account,  in  the  prepara- 
tion of  the  Emplastrum  Ammoniaci.  Lastly,  distilled  vinegar  is  used  in  the  pre- 
paration of  Cataplasma  Sinapis,  Ceratum  Saponis,  Linimentum  JEruginis,  and 
Unguentum  Plumbi  compositum. 

308,  ACIDUM  CITRICUM,  L.  E.  D.  [U.  S]  -CITRIC  ACID. 

History. — This  acid  was  first  procured  in  the  solid  state  by  Scheele,  in  1781. 
It  is  sometimes  termed  the  Concrete  Acid  of  Lemons. 

Natural  History. — Citric  acid  is  peculiar  to  the  vegetable  kingdom.  It  is 
found  in  many  acid  juices  of  fruit  usually  free,  but  sometimes  in  combination  with 
either  potash  or  lime.  Besides  the  fruits  of  the  genus  Citrus,  it  is  found,  with 
little  or  no  malic  acid,  in  the  fruits  of  Dulcamara,  Dog-rose,  Cranberry,  Bird-cherry, 
and  Whortleberry.  Mixed  with  an  equal  quantity  of  malic  acid,  it  is  found  in  the 
Gooseberry,  Red-currant,  Strawberry,  Raspberry,  and  Cherry.  In  the  Tamarind,  it 
exists  with  both  malic  and  tartaric  acids. 

Preparation. — The  Edinburgh  College  alone  gives  directions  for  the  prepara- 
tion of  this  acid. 

The  London  College,  in  its  former  Pharmacopoeia,  ordered  of  Lemon  Juice  Oiv  ;  Prepared 
Chalk  3ivsBj  Diluted  Sulphuric  Acid  ^xxviiss;  Distilled  Water  Oij.  Add  the  Chalk  gradually 
to  the  Lemon  Juice  made  hot,  and  mix.  Set  by,  that  the  powder  may  subside  ;  afterwards 
pour  oil'  the  supernatant  liquor.  Wash  the  Citrate  of  Lime  frequently  with  warm  water.  Then 
pom  upon  it  the  diluted  Sulphuric  Acid  and  the  Distilled  Water,  and  boil  for  a  quarter  of  an 
hour.  Press  the  liquor  strongly  through  linen, and  strain  it;  evaporate  the  strained  liquor  with 
a  gentle  heat,  and  set  it  by,  that  crystals  may  be  formed.  Dissolve  the  crystals,  that  they  may 
be  pure,  again  and  a  third  time  in  water,  and  as  often  strain  the  solution,  boil  down,  and  set  it 
aside. 

The  Edinburgh  College  employs  the  same  quantity  of  Lemon'  Juice  and  Chalk  (or  of  the  latter 
a  sufficiency),  and  "Diluted  Sulphuric  Acid   f^xxvii,  or  in  the  same  proportion  to  the  chalk 
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required.'"'  The  lemon  juice  is  to  he  boiled  twice,  and  allowed  to  rest  once  before  the  chalk  M 
added.  After  the  sulphuric  acid  has  been  added,  the  filtered  liquor  is  to  be  tested  wit)  •>  soiu: 
tion  of  nitrate  of  baryta,  and  if  the  precipitate  thereby  obtained  be  not  almost  "  entirely  somoie 
in  nitric  acid,"  more  citrate  of  lime  is  to  be  added  [to  saturate  the  great  excess  of  sulphuric 
acid  ] 

The  Dublin  College  gives  no  process  for  the  preparation  of  this  acid. 

The  juice  of  lemons  and  limes  is  imported  for  citric  acid  manufacturers,  in  pipes 
and  hogsheads.  It  is  saturated  with  chalk  or  whiting  in  a  large  vat.  _  By  this 
means  a  citrate  of  lime  is  formed.  This  is  precipitated,  while  the  carbonic  acid  ot 
the  chalk  escapes,  and  the  mucilage  of  the  juice  for  the  most  part  remains  in  solution. 


MATERIALS.  COMPOSITION. 

_,     ,.  (  Carbonic  Acid    .   .    . 

Chalk \Limt    ._  .  .  .  .  .. 

Lemon  Juice  . 


Water,  Mucilage,  $c. 
Citric  Acid 


PRODUCTS. 

-Carbonic  Acid  Gas. 

-Water,  Mucilage,  &c. 
-Citrate  of  Lime. 


Ci  +  CaO,Co2=CaO,Ci  -f  CO. 

The  supernatant  liquor  is  then  drawn  off,  and  the  citrate  of  lime  is  passed  through 
a  sieve  and  frequently  washed  with  warm  water,  until  the  mucilage  and  other 
soluble  impurities  are  for  the  most  part  got  rid  of.  Sulphuric  acid,  diluted  with 
water,  is  afterwards  added:  sulphate  of  lime  separates,  and  citric  acid  is  left  in 

solution,  CaO,Ci  +  SO=CaO,So3  +  Ci. 

The  clear  solution  is  then  evaporated  in  leaden  boilers,  and  the  concentrated  so- 
lution set  aside  to  crystallize.  The  crystals  are  afterwards  purified  by  re-solution 
and  re-crystallization.2 

Fi2.  398. 


Citric  Acid  Mumifactovy. 


a,  a,  a.  Casks  of  Lemon  Juice. 

b.  Wooden  Vat  lor  saturating  the  juice  with 
chalk. 
e,  r.  Copper  Pumps. 

d.  Decomposing  Tub  for  the  citrate  oflime  and 

eulphnric  acid. 
«.  Leaden  boiler. 


/,/.  Finishing  Leaden  Boilers. 
g.  Crystallizing  Pans. 
h.  Leaden  Siphon  for  running  off  the  waste  liquor 

from  the  vat  b. 
t.  Chemical  Tests. 

k.  Movable  Strainer  for  clearing  the  mother   li- 
quors. 


Properties.— Citric  acid  crystallizes  in  colourless,  odourless,  very  sour,  trans- 
parent, short,  rhomboidal  prisms,  whose  extremities  are  terminated  by  four  trape- 
zoidal  faces,  and   which    belong  to    the    right    prismatic    system.3      Crystallized 

■The  Edinburgh  College employs s  half  an  ounce  of  diluted  sulphuric  acid  less  than  the  quantity  formerly 
ordered  by  the  London  College;  whereas  it  ought  to  have  been  increased  by  eight  ounces,  ,n  consequence 
■  i  thedilutd  sulphuric  acid  of  the  Edinburgh  Pharmacopoeia  being  weaker  than  that  of  the  London  Phar- 
macopeia (Mr.  R.  Phillips,  Land.  Med.  Gaz.  new  series,  vol.  ii.  1638—9    p.  090). 

2  For  farther  detai's.  consult  Parke's  Chemical  Essays.  2d  edit.  i.  539    1P"23. 

2  Brooke,  Annals  of  Philosophy,  new  seiies,  vi.  IIS). 
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citric  acid   becomes   damp  by  exposure  to  a   moist   atmosphere,  though  Dumas 

and  other  French  chemists,  state  it  to  be  unalterable  by  the 

air.     According  to  Vauquelin,  it  is  soluble  in  75  parts  of  Fig.  399. 

cold  and  50  of  boiling  water.     The  solution  is  strongly  acid, 

and  becomes  mouldy  by  keeping.     Crystallized  citric  acid  is       /\     c2 

much  less  soluble  in  alcohol  than  in  water.     Its  sp.  gr.  is 

1.617.     Heated  with  potash,  it  is  converted  into  oxalic  and       \%,\ 

acetic  acids  and  water.     Treated  with  oil  of  vitriol,  it  evolves 

sulphurous  acid,  carbonic  acid,  carbonic  oxide,  acetic  acid, 

and   water.     Heated    with   nitric   acid,   it   becomes   oxalic 

acid.  Crystal  of  Citric  Acid. 

According  to  Crasso,  crystallized  citric  acid,  when  exposed 
to  heat,  exhibits  four  stages  of  decomposition.  During  the  first,  the  water  of  crystal- 
lization alone  is  given  off,  and  the  residue  contains  unaltered  citric  acid.  The  second 
stage  is  characterized  by  white  vapours,  and  the  production  of  acetone,  carbonic  oxide, 
and  carbonic  acid,  while  the  residue  consists  of  hydrated  aeonitic  acid  (C*H03+Aq.), 
which  is  the  true  pyrocitric  acid.  In  the  third  stage,  the  aeonitic  acid,  not  being 
volatile,  is  itself  decomposed,  yielding  carbonic  acid  and  an  oily  liquid  which  soon 
crystallizes.  This  is  the  pyroaconitic  acid,  the  citricic  of  Baup,  for  which  Crasso 
proposes  the  name  of  itaconic  acid  (CsH203  +  HO).  This  acid,  when  heated,  yields 
citraconic  acid  (C5H203  +  HO),  the  citribic  acid  of  Baup.  In  the  fourth  period  empy- 
reumatic  oil  is  produced,  and  a  voluminous  coal  remains  behind.1 

Characteristics. — When  added  in  excess  to  lime-water,  no  precipitate  is  pro- 
duced. "  When  a  few  drops  of  solution  of  citric  acid  are  added  to  lime-water, 
a  clear  liquid  results,  which,  when  heated,  deposits  a  white  powder,  soluble  iu 
acids  without  effervescence"  (Liebig).  It  does  not  yield  a  crystalline  precipitate 
when  added  in  excess  to  a  solution  of  carbonate  of  potash.  It  forms,  with  bary tic- 
water,  a  white  precipitate  (citrate  ofharyta).  With  a  solution  of  acetate  of  lead  it 
also  furnishes  a  white  precipitate  {citrate  of  leTtd),  soluble  in  ammonia,  which  forms 
with  it  a  double  salt  (ammoniacal  citrate  of  lead).  Added  to  a  solution  of  nitrate 
of  silver  it  produces  a  white  precipitate  (titrate  of  silver),  which,  when  heated,  be- 
comes brown,  froths  up,  deflagrates,  discharges  white  fumes,  and  leaves  an  abund- 
ant, ash-gray,  coarsely  fibrous,  crumbly  residue,  which  by  heat  becomes  pure  silver. 

Composition. — The  following  is  the  composition  of  crystallized  citric  acid : — 

Atoms.  Eq.Wl.  Per  Cent.  Dumas.  Prout.  Ure. 

Carbon     4               24               35.8  36.28  31.28  a?.00 

Hydrogen 3                 3                 45  4.45  4.76  4.63 

Oxygen 5               40               59.7  59.27  60.96  62.37 

Citric  Acid  crystallized  by  ) 
cooling  a  solution  sutu-S       1  67  100.0  100.00  100.00  100.00 

rated  at  2123 ) 

Crystallized  citric  acid  of  commerce  contains,  however,  somewhat  more  oxygen 
and  hydrogen  (elements  of  water)  than  the  above.  According  to  Berzelius,  hypo- 
thetical dry  citric  acid  is  composed  of  C4H20*  (  =  58);  and,  therefore,  the  acid, 
crystallized  by  cooling,  consists  of  Ci+Aq.  (58+9=67),  and  the  commercial  acid 

of  Ci  +  ljAq-  (58  +  12=70). 

But  Liebig9  regards  the  hypothetical  dry  citric  acid  as  composed  of  C12H50"(  = 
165).  On  this  supposition,  the  acid,  crystallized  by  cooling,  is  composed  of  Ci  + 
3HO  +  Aq.  (165+36=201);  and  the  commercial  crystals  of  Ci+3HO  +  2Aq. 
(165  +  45=210).  On  this  view  of  its  constitution,  citric  acid  is  a  tribasic  acid; 
that  is,  it  combines  with  three  equivalents  of  base ;  its  equivalent  weight  being 
three  times  the  amount  assumed  in  the  above  tables. 

Purity. — Powdered  citric  acid  is  sometimes  adulterated  with  powdered  tartaric 

1  Crnsso,  quoted  by  Lieb  g,  in  Turner's  Elements  of  Chemistry,  7th  edit. 
a  Turner's  Elements  of  Chemistry,  7th  edit. 
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acid.  The  fraud  may  be  readily  detected  by  dissolving  the  suspected  acid  in  a 
small  quantity  of  water,  and  adding  cautiously  to  it  a  solution  of  carbonate  of 
potash,  taking  care  that  the  acid  be  in  excess.  If  any  tartaric  acid  be  present,  a 
white  crystalline  precipitate  (bitartrate  of  potash)  is  formed.  The  directions  of  the 
London  and  Edinburgh  Colleges  for  ascertaining  the  purity  of  the  acid  are  as 
follows  : — 

This  acid  is  soluble  in  water  ;  what  is  precipitated  from  the  solution  by  acetate  of  lead  is 
dissolved  by  nitric  acid.  No  salt  of  potash,  except  the  tartrate,  is  precipitated  by  solution  of 
citric  acid.     It  is  totally  dissipated  in  the  fire.  {Ph.  Lond.) 

The  solubility  of  the  plumbeous  precipitate  in  nitric  acid  shows  the  absence  of 
sulphuric  acid  or  a  sulphate,  although  a  salt  of  baryta  would  be  a  better  test. 

A  solution  in  four  parts  of  water  is  not  precipitated  by  carbonate  of  potash  ;  when  incine- 
rated with  the  aid  of  the  red  oxide  of  mercury,  no  ash  is  left,  or  a  mere  trace.  (Ph.  Ed.) 

The  elements  of  citric  acid  (viz.  oxygen,  hydrogen,  and  carbon)  are  dissipated 
by  a  red  heat.  But  this  dissipation  is  promoted  by  agents  (ex.  red  oxide  of  mer- 
cury) capable  of  supplying  oxygen  without  leaving  any  fixed  residuum.  [When 
the  acid  is  slowly  heated  in  air,  it  melts,  burns  with  a  yellowish  flame,  and  leaves 
but  a  small  residue  of  carbon.  When  warmed  with  concentrated  sulphuric  acid,  it 
is  not  blackened,  but  acquires  a  yellowish  colour. — Ed.] 

Physiological  Effects. — Orfila1  ranks  citric  acid  among  the  irritant  poisons ; 
but  Drs.  Christison2  and  Coindet  gave  drachm  doses  of  it  to  cats  without  observing 
that  the  animals  suffered  any  inconvenience  therefrom.  The  effects  of  large  doses 
of  this  acid  on  man  I  am  not  acquainted  with.  Small  quantities  of  it,  dissolved 
in  water,  form  an  agreeable  beverage,  which  allays  thirst,  diminishes  preternatural 
heat,  checks  profuse  sweating,  and  promotes  the  secretion  of  urine.  Vogt3  considers 
it  to  act  more  powerfully  on  the  skin,  and  less  so  on  the  alimentary  canal  and 
urinary  organs,  than  tartaric  acid.  In  its  action  on  the  skin  it  agrees  with  acetic 
acid.  The  continued  employment  of  it,  as  well  as  of  other  acids,  disturbs  the 
functions  of  the  digestive  organs.*     • 

Uses. — Citric  acid  is  employed  in  medicine  as  a  substitute  for  lemon  juice,  in 
the  preparation  of  refrigerant  drinks  and  effervescing  draughts,  and  as  antiscorbutic, 
anti-narcotic,  and  anti-alkaline.   (See  Lemon  Juice.) 

1.  ARTIFICIAL  LEION  JUICE— This  is  prepared  by  dissolving  Citric  Acid  3viiiss, 
in  Water  f^xvj,  and  flavouring  with  a  few  drops  of  Essence  of  Lemons.  This  is 
less  apt  to  undergo  decomposition  than  the  genuine  juice,  for  which  the  artificial 
juice  may  be  employed  in  the  preparation  of  cooling  beverages. 

I  EFFERVESCING  CITRATES.— Citric  acid,  with  the  alkaline  carbonates,  is  fre- 
quently employed  in  the  preparation  of  effervescing  draughts.  The  following  are 
the  relative  proportions  of  acid  and  base  required  to  form  a  neutral  compound  :— 

20  grains  of  Commercial  Crystals  of  Citric  Acid  are  saturated  by  about— 

Crystallized  Bicarbonate  of  Potash 29  jrrs 

Carbonate  of  Potash  of  Commerce     ........"    24    " 

Hydrated  Sesquicarbonate  of  Ammonia     ..'.''     17    " 

Crystullized  Carbonate  of  Soda .'.','    n    <c 

Sesquicarbonate  of  Soda  of  Commerce  ......    24    " 

The  most  agreeable  effervescing  citrate  is  that  prepared  with  bicarbonate  of  pot- 
ash, flavoured  with  tincture  of  orange-peel  and  syrup  (see  Potassse  Citrus  Vol  I ') 
The  carbonates  of  soda  are  rarely  employed  with  citric  acid.  ' 

309.  ACIDUM  TARTARICUM,  z.  E.  D.  \_u.  S]  -TARTARIC  ACID. 

History.— Tartaric  acid  was  first  procured  in  a  separate  state  by  Scheele  in 
1770.     It  is  sometimes  termed  the  crystallized  acid  of  tartar.  ' 

»  ToricologieGenirale  2  christison,  On  Poisons,  3d  edit    n  <20fl 

1  Pharmakodyn,  u.  72,  2te  Aufl.  '        C"H.  p.  MS. 

*  For  some  farther  observations  on  its  effects,  see  the  article  Lemon  Juice  in  a  subsequent  ni,t  „f  ,i  • 

work.  H"^""-  part  oi  tins 
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Natural  History. — It  is  peculiar  to  the  vegetable  kingdom.  In  the  free 
state  it  exists  in  tamarinds,  grapes,  the  pine-apple,  and  pepper.  It  is  also  found 
native  in  combination  with  bases:  thus  bitartrate  of  potash  exists  in  tamarinds, 
grapes,  and  mulberries,  and  tartrate  of  lime  in  the  fruit  of  Rhus  typhinum. 

Preparation. — The  London  and  Dublin  Colleges  have  placed  this  acid  among 
the  articles  of  Materia  Medica.  No  formula  is  given  for  its  preparation.  The 
process  of  the  Edinburgh  Pharmacopoeia  is  as  follows  i1 — 

Take  of  Bitartrate  of  Potash  Kiv  ;  Boiling  Distilled  Water  Cong,  iiss ;  Prepared  Chalk 
^  xxv  and  gv)  ;  Diluted  Sulphuric  Acid  Ovij  and  ^xvij ;  Hydrochloric  Acid  f^xxviss,  or  as  much 
as  may  be  sufficient.  Boil  the  Bitartrate  of  Potash  with  two  gallons  of  Distilled  Water,  and  add, 
gradually,  half  the  prepared  Chalk ;  then,  the  effervescence  having  ceased,  add  the  remainder  of 
the  Chalk,  previously  dissolved  in  the  Hydrochloric  Acid,  with  four  pints  of  the  Distilled  Wa- 
ter. Lastly,  set  aside,  that  the  Tartrate  of  Lime  may  subside;  pour  off  the  liquor,  and  wash 
frequently  the  Tartrate  of  Lime  with  Distilled  Water,  until  it  be  void  of  taste;  then  pour  on  it 
the  diluted  Sulphuric  Acid,  and  boil  for  a  quarter  of  an  hour.  Evaporate  the  strained  liquor 
by  a  gentle  heat,  that  crystals  may  be  formed. 

Dissolve  the  crystals,  that  they  may  be  pure,  again,  and  a  third  time,  in  water,  and  as  often 
strain  the  liquor,  boil  down,  and  set  it  aside. 

The  following  is  the  theory  of  the  process  for  making  tartaric  acid :  By  the  mu- 
tual action  of  bitartrate  of  potash  and  carbonate  of  lime  (chalk),  we  obtain  tartrate 
of  potash  in  solution,  and  tartrate  of  lime  precipitated,  while  carbonic  acid  escapes. 
The  following  diagram  explains  these  changes  : — 

MATERIALS.  COMPOSITION.  PRODUCTS. 

lea    Chalk    —  50  \le1-  Carbonic  Acid  .  .      22 1.  eq.  Carbonic  Acid  =    22 

H'                 —          I  1  eq.  Lime ^8—— ___ 

1  eq.  Bitartrate  (  1  eq.  Tartrate  Potash  .     114 *           — -.  .. 1  eq.  Tartrate  Potash  =  114 

Potash  =  180}  leg.  Tartaric  Acid  .  .      66 '         --leg.  Tartrate  Lime    =    94 

230  230  I30 

or,  KO,2T4-CaO,C02=CaO,T+KO,T-f-COa.  If  to  the  solution  of  tartrate  of 
potash  we  add  chloride  of  calcium  (obtained  by  flissolving  chalk  in  hydrochloric  acid), 
double  decomposition  ensues  ;  tartrate  of  lime  is  precipitated,  and  chloride  of  potas- 
sium remains  in  solution. 

* 

MATERIALS.  COMPOSITION.  PRODUCTS. 

leq.Chlor.Calcium=56  J  ]  eq'  Chh.rine 36 ___,!  eq.  Chloride    Potos- 

M  {  1  eq.  Calcium 20v_  _»— — ' sium  =76 

I  1  .„  p„,nC>,  $  1«9  Potassium iO^^^Z^ 

1  eq.TartratePotaeh=114  )    e1-JJ°tns'1  f  1  eq.  Oxygen   .   8 ^1-  eq.  Lime  28  )  Tartrate  Lime_<)4 

(leq.  Tartaric  Acid 66 5  l  eq'  lartrate  L.ime-J4 

170  170  170 


or,  KO,T-f  Ca01=CaO,T+K,Cl.  The  tartrate  of  lime  obtained  in  the  above  two 
operations  is  then  decomposed  by  sulphuric  acid,  which  forms  the  almost  insoluble 
sulphate  of  lime,  and  sets  tartaric  acid  free. 


MATERIALS. 


COMPOSITION. 


1  eq.  Tartrate  Lime  =  94  \  \  ««■  Tartaric  Acid= 

^  ( 1  eq.  Lime    .  .  .  .  = 

1  eq.  Sulphuric  Acid=  40 

134 


28- 


PRODUCTS. 

_1  eq.  Tartaric  Acid  .  . 


-1  eq.  Sulphate  Lime 


=  66 
=  68 
134 


or,  CaO,T+S03=CaO,S03+T. 

Properties. — Tartaric  acid  crystallizes  in  elongated,  colourless,  inodorous,  very 
sour,  imperfectly  transparent  prisms,  which  belong  to  the  oblique  prismatic  system.2 
The  crystals  are  permanent  in  the  air.     When  heated,  they  fuse,  and  undergo 


1  The  Edinburgh  College  employs  the  same  quantity  (Ovij  and  fSxvii)  of  Diluted  Sulphuric  Acid  for- 
merly recommended  by  the  London  College;  but,  as  its  strength  is  weaker,  the  quantity  ought  to  have  been 
greater.  The  ••  Edinburgh  College  should  have  directed  more  than  ten  pints  of  Sulphuric  Acid,  instead  of 
less  than  eight"  (Mr.  R.  Phillips,  Land.  Med.  Gaz.  new  series,  vol.  li.  1838— 9,  p.  689). 

2  Brooke,  Annals  of  Philosophy,  new  series,  vol.  vi.  p.  118. 
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chemical  changes  varying  with  the  degree  and  continuance  of  the  heat.  When 
they  have  lost  by  heat  a  fourth  of  thefr  water,  they  hecome  tartralic  acid,  which 
has,  in  its  salts,  the  same  composition  as  tartaric  acid,  but  neutralizes  one-fourth 
less  base.     It  differs  from   tartaric  acid,  therefore,  as   pyrophosphoric  acid   differs 

Fi<?.  400.  Fig.  401. 


Crystals  of  Tartaric  Acid. 

Fig.  400.   The  crystal  as  usually  modified.     [The  i     Fig.  401.  The  same  modified  form,  with  the  planes 
corresponding  planes  in  both   figures  irregularly  disposed,  as  they  appear  in 

are  marked  with  the  same  letters.]  most  of  the  crystals. 

from  phosphoric  acid.  When  tartralic  acid  is  farther  heated,  it  loses  as  much  more 
water,  and  becomes  tartrelic  acid,  which  also  has,  in  its  salts,  the  composition  of 
tartaric  acid,  but  only  half  the  neutralizing  power.  It  corresponds,  therefore,  to 
metaphosphoric  acid.  By  a  higher  degree  of  heat  all  the  water  of  this  acid  is 
driven  off,  and  we  have  anhydrous  tartaric  acid,  which,  however,  has  lost  its  acid 
properties,  and  is  quite  insoluble  in  water.1  "  This  is  a  powerful  argument  in  fa- 
vour of  the  view,  according  to  which  all  acids  are  compounds  of  hydrogen"  (Liebig). 
When  subjected  to  a  distillation,  tartaric  acid  yields  carbonic  acid,  water,  and  two 
pyrogenous  acids,  one  of  which  is  crystalline,  and  is  called  pyrotartaric  acid 
(C5H303  +  Aq.);  the  other  is  oily,  and  is  termed  pyruvic  acid  (C6H305+Aq.) 
Strongly  heated  in  the  air,  it  evolves  the  odour  of  caramel,  and  furnishes  a  carbon- 
aceous mass,  which  eventually  disappears  by  combustion.  Cold  water  dissolves 
crystallized  tartaric  acid ;  boiling  water  takes  twice  its  own  weight  of  the  acid.  A  soft 
mucilaginous,  flexible  mass  is  formed  in  a  solution  of  tartaric  acid,  as  well  as  of 
emetic  tartar,  when  long  kept.3  Alcohol  sparingly  dissolves  the  acid.  Heated 
with  either  nitric  acid  or  potash,  it  yields  oxalic  acid.  By  the  action  of  sulphuric 
acid  on  it  acetic  acid  is  formed.  When  heated  with  sulphuric  acid,  it  is  strono-ly 
blackened. 

Characteristics. — A  solution  of  tartaric  acid  is  very  sour,  and  causes  with 
solutions  of  caustic  lime,  baryta,  and  strontia,  white  precipitates  (earthy  tartrates), 
soluble  in  excess  of  acid.  Sal  ammoniac  dissolves  the  precipitate  (tartrate  of  lime) 
produced  by  lime-water.  With  acetate  of  lead,  the  solution  of  tartaric  acid  also 
forms  a  white  precipitate  (tartrate  of  lead),  soluble  in  excess  of  acid.  Dropped  into 
a  solution  of  sulphate  of  lime,  it  furnishes  no  precipitate.  Heated  with  a  solution 
of  chloride  of  platinum,  tartrate  of  potash  occasions  a  black  precipitate  (metallic 
platinum).  If  excess  of  acid  be  added  to  a  concentrated  solution  of  a  potash-salt 
small  granular  crystals  (bitartrate  of  potash)  are  deposited.  With  nitrate  of  silver' 
tartrate  of  potash  furnishes  a  white  precipitate  (tartrate  of  silver),  which  when 
heated,  does  not  deflagrate,  but  becomes  brown,  froths  up,  evolves  white  fumes  and 
leaves  pure  silver.  ' 

The  London  College  gives  the  following  directions  for  ascertaining  the  purity  of 
tartaric  acid : —  J 

Free  of  colour;  destroyed  by  a  red  heat:  soluble  in  water.  The  solution  precipitates  bitart- 
rate  of  potassa  from  any  neutral  salt  of  potassa.     Nothing  is  precipitated  from  the  same  solu- 

1  See  Fremy,  Ann.  dt  Chim.  et.  dt  Phys.  Aout,  1838. 

1  This  formation  is  probably  owing  to  the  develonment  in  tho  „ii„tw™  «f  .  .,„„... „>.i„  .  . 

KeUzing  (nrnoirelckiml,  iii.  278,  Paris,  l^h^M 
a  solution  ol  emetic  tartar.  °  p  *v«n.n  lorms  in 
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tion  l>y  chloride  of  barium.  That  which  acetate  of  lead  precipitates  is  soluble  in  nitric  acid. 
One  hundred  grains  of  this  acid  dissolved  in  water  are  saturated  by  192  grains  of  crystals  of 
carbonate  of  soda. 


Composition. — The  composition  of  tartaric  acid  is  as  follows 


Atoms.  Eq.Wt. 

Carbon 4  24 

Hydrogen 2  2 

Oxygen 5  40 


Anhydrous  Tartaric 
Acid 


Per  Cent. 
36.30 
3.03 
60.61 


Berzelius 

35  980 

3.807 

60.213 

100.000 


Anhydrous   Tar 

taric  acid  .  . 
Water 1 


Atoms.  Eq.Wt.   Per  Cv 
1  66  88 

9  12 


Crystallized  Tar- 
taric Acid    .  .  . 


1 


100 


or,  C*HaOs— Symbol  T;  or,  OIPO'+HO. 

Liebig  regards  the  equivalent  weight  of  the  acid  as  double  that  above  assumed ; 
and  the  acid,  therefore,  is  considered  as  a  bibasic  one,  inasmuch  as,  on  that  hypo- 
thesis, it  saturates  two  equivalents  of  base.  [According  to  Liebig,  therefore,  the 
formula  of  the  crystallized  acid  is  C8H4O10-|-2HO,  and  of  the  acid  in  the  bibasic 
salts,  CSH4010  =  T. — Ed.]  Fremy's  researches,  above  referred  to,  tend  to  support 
this  view. 

Impurity. — The  only  adulteration  practised  on  this  acid  is  the  mixture  of  its 
powder  with  bitartrate  of  potash.  This  fraud  may  be  detected  by  the  difficult  solu- 
bility in  water  of  the  bitartrate,  and  its  yielding,  on  incineration,  carbonate  of  pot- 
ash (known  by  the  tests  hereafter  to  be  described).  The  tests  of  the  purity  of  the 
acid,  given  by  the  Edinburgh  College,  are  as  follows  : — 

"  When  incinerated  with  the  aid  of  the  red  oxide  of  mercury,  it  leaves  no  residuum,  or  a 
mere  trace  only.'' — Ph.  Ed. 

This  test  is  devised  to  detect  any  fixed  substance,  and  might  be  used  to  recognize 
the  potash,  if  bitartrate  of  this  alkali  had  been  present. 

Physiological  Effects. — The  effects  of  tartaric  acid,  in  small  doses  properly 
diluted,  are  those  of  a  refrigerant.  It  reduces  febrile  heat,  diminishes  excessive 
vascular  action,  allays  thirst,  checks  excessive  perspiration,  and  perhaps  also  a  too 
copious  secretion  of  bile.  It  appears  to  promote  the  action  of  the  absorbents,  to 
increase  the  secretion  of  urine,  and  to  act  gently  on  the  bowels.  It  possesses  the 
tonic  properties  of  the  mineral  acids  in  a  very  slight  degree  only,  if  at  all.  Its 
continued  use  very  readily  disturbs  the  digestive  process.  Some  doubt  exists  as  to 
the  effect  of  large  doses  of  the  acid.  According  to  Dr.  Christison,1  it  may  be  taken 
in  very  considerable  quantities  without  injury.  Six  drachms  have  been  taken  in 
twenty-four  hours  without  inconvenience.  Pommer,  however,  asserts  that,  when  it 
is  injected  into  the  veins,  it  is  scarcely  less  poisonous  than  oxalic  acid.  (Ibid.)  [One 
ounce  of  the  acid  taken  at  a  dose,  dissolved  in  half  a  pint  of  warm  water,  produced 
violent  inflammation  of  the  alimentary  canal,  aud  death  in  nine  days. — Ed.] 

Usks. — Tartaric  acid  may  be  used  as  a  cheap  substitute  for  citric,  acid  or  lemon- 
juice,  in  the  formation  of  acidulous  refrigerant  drinks,  for  febrile  and  inflammatory 
disorders.  It  is,  however,  rarely  employed  for  this  purpose.  Its  common  medicinal 
use  is  in  the  preparation  of  effervescing  compounds,  with  the  alkaline  carbonates, 
especially  with  bicarbonate  of  soda. 

EFFERVESCING  TARTRATES.— The  following  are  the  relative  proportions  of  tartaric 
acid  and  alkaline  carbonates  for  preparing  effervescing  draughts : — 

20  grains  of  the  Crystals  of  Tartaric  Acid  are  saturated  by — 

Crystallized  Bicarbonate  of  Potash 27grs. 

Carbonate  of  Potash  of  Commerce 22     " 


Hydrated  Sesquicarbonate  of  Ammonia 

Crystallized  Carbonate  of  Soda 

Sesquicarbonate  of  Soda  of  Commerce  . 


15] 

38] 

22 


The  most  commonly  used  effervescing  tartrate  is  that  made  with  sesquicarbonate 
of  soda  (see  Sodse  Sesquicarbonas  and  Sodse  Tartras). 


1  Treatise  on  Poisons,  3d  edit.  p.  208. 
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310.  ACIDUM  OXALICUM.1— OXALIC  ACID. 

History.— This  acid  was  discovered  by  Scheele,  though  the  credit  of  its  dis- 
covery was  for  a  long  time  given  to  Bergmann.3 

Natural  History.— It  is  found  in  both  kingdoms  of  nature.  In  the  Inorgan- 
ized  Kingdom,  oxalic  acid,  in  combination  with  the  protoxide  of  iron,  constitutes 
the  mineral  denominated  by  Rivero,  Ihimboldtine;  by  Necker  and  Beudant,  Ilum- 
boldtite.  In  the  Organized  Kingdom,  oxalic  acid  is  found  in  both  plants  and  ani- 
mals, but  principally  in  the  former.  Oxalic  acid,  in  combination  with  either  lime 
or  potash,  is  a  constituent  of  a  considerable  number  of  plants,  especially  those  be- 
longing to  the  orders  Polyqonacese  and  Lichenacese.  Oxalate  of  lime  is  found  in 
Rhubarb,  Bistort,  many  Lichens,  &c.  Some  Lichens  contain  nearly  half  their 
weight  of  oxalate  of  lime.  In  Variolaria  faginea  (V.  communis),  Braconnot 
found  47.4  per  cent,  of  this  salt.  Combined  with  potash,  oxalic  acid  is  found  in 
Oxalis  Acetosella,  Rumex  Acetosa,  Rhubarb,  &c.  Oxalate  of  soda  is  found  in  Sal- 
sola.  A  solution  of  free  oxalic  acid  is  said  to  exude  from  the  hairs  of  Cicer  Arie- 
tinum,  but  the  accuracy  of  the  statement  is  doubtful.  Oxalate  of  lime  constitutes 
the  Mulberry  Calculus,  and  is  found  in  the  Liquor  Allantoidis  of  the  cow. 

Preparation. — Oxalic  acid  is  obtained  by  the  action  of  nitric  acid  on  sugar  or 
potato  starch.  Treacle  is  usually  employed  in  this  country  as  a  substitute  for  solid 
sugar.  The  process  is  generally  conducted  in  open  earthenware  jars,  heated  by  a 
warm  water  bath.  The  nitrous  vapours  evolved  are  usually  allowed  to  escape  into 
the  air.  In  France,  attempts  have  been  made  to  economize  them  by  their  employ- 
ment in  the  manufacture  of  sulphuric  acid  (see  Sulphuric  Acid).  To  prevent  their 
noxious  influence  on  the  workmen  and  the  surrounding  neighbourhood,  as  well  as 
to  economize  them,  a  patent  has  been  taken  out  to  conduct  the  process  in  closed 
vessels  connected  with  receivers  and  condensers,  by  which  the  vapours  are  condensed 
and  collected  again  to  be  used.3  Oxalic  acid  is  also  obtained  by  digesting,  by  aid 
of  a  gentle  heat,  one  part  of  sugar,  or,  better  still,  of  potato  starch,  in  5  parts  of 
nitric  acid  of  sp.  gr.  1.42,  diluted  with  10  parts  of  water,  as  long  as  gaseous  pro- 
ducts are  evolved ;  by  evaporation,  the  acid  is  obtained  in  crystals,  which  may  be 
purified  by  a  second  crystallization,  after  being  well  dried  on  paper  or  porous 
earthenware.  From  12  parts  of  potato  starch,  5  of  the  acid  are  obtained.  The 
mother  liquor  should  be  treated  with  an  additional  quantity  of  acid,  and  again 
warmed,  when  a  second  crop  of  crystals  will  be  obtained ;  this  is  repeated  until  the 
solution  is  quite  exhausted.* 

The  formation  of  oxalic  acid  depends  on  the  oxidation  of  organic  matter,  at  the 
expense  of  part  of  the  oxygen  of  the  nitric  acid,  while  nitrous  vapours  are  given 
out.  Those  organic  matters,  as  sugar  and  starch,  which  contain  oxygen  and  hydro- 
gen in  the  same  proportion  as  water,  yield  it  in  the  greatest  quantity.  One  equiva- 
lent of  anhydrous  sugar  (Cl3H909),  and  eighteen  equivalents  of  oxygen  (O18),  con- 
tain the  elements  of  six  equivalents  of  anhydrous  oxalic  acid  (6C203),  and  nine 
equivalents  of  water  (9HO).  But  the  process  is  not  so  simple  as  this  calculation 
would  lead  us  to  suppose.  Part  of  the  carbon  of  the  sugar  escapes  in  the  form  of 
carbonic  acid  gas.  The  mother  liquor  contains,  besides  some  acetic  acid,  saccharic 
acid  (C^O11);  which,  when  acted  on  by  a  farther  portion  of  nitric,  is  converted 
into  oxalic  and  carbonic  acids.  If  the  nitrous  vapours  be  conveyed  into  a  condenser, 
nitric  and  nitrous  acids  may  be  collected. 

Properties.— The  crystals  of  oxalic  acid  are  colourless,  transparent  prisms, 

'  This  acid  has  been  omitted,  inadvertently  I  presume,  in  the  Edinburgh  Pharmacopoeia,  thou-h  it  is 
directed  to  be  employed  in  the  preparation  of  oxalate  of  ammonia.  ™««igji 

2  See  Thomson's  System  of  Chemistry,  vol.  ii.  p.  15.  7th  ed.  Lond.  1831. 


'Repertory  of  Patent  Inventions,  N.  S.  vol    vii.  p.  5,  Lond!  1837  -A  patent  has  been  taken  out  for  p 
aring  this  acid  in  leaden  vessels,  and  for  obtaining  it  from  potatoes  (Ibid.  N.  S.  vol.  xv.  p.  303    L01 


pari 
1841 
*  Liebig,  in  Turner's  Elements  of  Chemistry,  p.  098,  7th  ed.  Lond.  1840. 


re- 
Lond. 
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which  belong  to  the  oblique  prismatic  system.  They  are  usually  flattened,  six-sided 
(by  the  truncation  of  one  pair  of  the  lateral  edges),  and  have  two  or  four  terminal 
planes.1  The  crystals  of  oxalic  acid  taste  and  react  on  vegetable  colours  powerfully 
acid.  When  pure,  they  have  no  odour.  Exposed  to  a  warm  air  they  effloresce, 
evolve  28  per  cent,  (equal  to  two  equivalents)  of  water,  and  become  a  pulverulent 
residue  (Jtydrate  of  oxalic  acid).  When  heated  rapidly  to  350°  F.  they  fuse, 
evolve  water,  and  the  hydrate  of  the  acid  sublimes,  a  portion  of  it  at  the  same  time 
undergoing  decomposition,  but  no  residue  being  left  if  the  acid  be  quite  pure. 
They  dissolve  in  from  8  to  11  parts  of  water  at  60°  F.,  in  their  own  weight  of  boil- 
ing water,  and  in  4  parts  of  alcohol  at  60°  F.  By  the  action  of  oil  of  vitriol, 
aided  by  heat,  they  are  resolved  into  water,  which  remains  with  the  sulphuric  acid, 
and  equal  volumes  of  carbonic  acid  and  carbonic  oxide  gases. 

Characteristics. — Oxalic  acid  strongly  reddens  litmus,  and  is  entirely  volatil- 
ized by  heat.  By  the  effect  of  heat,  it  is  at  once  known  from  the  sulphates  of 
magnesia  and  zinc,  both  of  which  are  fixed.  Nitrate  of  silver  added  to  a  solution 
of  it,  yields  a  white  precipitate  (oxalate  of  silver),  which  is  soluble  in  nitric  acid, 
and  when  dried  and  heated  on  the  point  of  a  knife,  by  the  flame  of  a  candle  or 
spirit-lamp,  becomes  brown  on  the  edge,  very  feebly  detonates,  and  is  completely 
dissipated,  being  converted  into  water,  carbonic  acid,  and  metallic  silver.  With 
lime-water,  or  a  solution  of  chloride  of  calcium,  oxalic  acid  yields  a  white  precipi- 
tate (oxalate  of  lime),  insoluble,  or  nearly  so,  in  excess  of  oxalic  acid,  readily  soluble 
in  nitric  acid,  and  slightly  so  in  hydrochloric  acid.  If  the  precipitate  be  collected, 
dried,  and  calcined,  it  yields  quicklime.  With  sulphate  of  copper,  oxalic  acid 
yields  a  bluish-white  precipitate*  (oxalate  of  copper).  It  reduces  the  sesquichloride 
of  gold,  and  deoxidizes  iodic  acid  on  boiling. 

To  detect  oxalic  acid  in  oxalate  of  lime,  proceed  as  follows:  Boil  the  oxalate  with  a  solu- 
tion of  carbonate  of  potash  for  two  hours,  and  filter.  The  liquor  containsoxalate  and  carbonate 
of  potash.  Add  acetate  of  lead,  collect  the  precipitate  {oxalate  and  carbonate  of  lead),  suspend 
it  in  water,  through  which  sulphuretted  hydrogen  is  to  be  passed;  filter  (to  get  rid  of  the  dark 
sulphuret  of  lead),  boil  the  clear  liquor,  which  is  a  solution  of  oxalic  acid,  and  test  as  above  for 
the  free  acid.  If  the  oxalate  of  lime  were  mixed  with  organic  matter,  the  filtered  liquor  should 
be  feebly  acidulated  with  nitric  acid,  before  adding  the  acetate  of  lead.  The  acidulated  liquor 
should  be  filtered,  rendered  faintly  alkaline  by  carbonate  of  potash,  again  filtered,  and  then 
mixed  with  acetate  of  lead,  and  the  precipitate  treated  as  above. 

Composition. — Anhydrous  oxalic  acid,  as  it  exists  in  dry  oxalate  of  lead,  has 
the  following  composition  : — 

Atoms.     Eq.Wt.    PerCent. 

Carbon 2  12  33.3 

Oxygen 3  24  G6  6 

Anhydrous  Oxalic  Acid  .  .    1  36  100.0 

Crystallized  oxalic  acid  contains  three  equivalents  of  water,  of  two  of  which  it 
may  be  deprived  by  heat,  leaving  what  has  been  termed  hydrate  of  oxalic  acid. 
The  composition  of  these  two  substances  is  as  follows  : — 

Atoms.      Eq.Wt.      Per  Cent. 
Anhydrous  Oxalic  Acid     1  36  60 


Or, 

Atoms. 

Eq.Wt. 

Per  Cent 

Carbonic  Acid  .  . 
Carbonic  Oxide  . 

.  .     1 

.  .     1 

22 
14 

61.1 
3S.9 

Eq.Wt. 

Per  Cent. 

36 
27 

57.11 
42.86 

Water 1 

Hydrate  of  Oxalic  Acid     1 


20 

100 


Anhydrous  Oxalic  Acid    1 
Water 3 

Crystallized  Oxalic  Acid     1 

Some  chemists  regard  the  hydrate  of  oxalic  acid  as  a  real  hydracid,  composed  of 
C04+H.  [The  formula  of  this  acid,  in  the  anhydrous  state,  is  2CO  +  0,  or  C203; 
Symb.  0=eq.  36.24.  The  formula  of  the  hydrated  acid,  1  at.  O  +  l  eq.  HO 
eq. =45.24;  and  of  the  crystallized  acid,  1  at.  0  +  3  eq.  HO  eq. =63.24.— Ed.] 

Impurity. — The  crystals  of  oxalic  acid  of  commerce  are  sometimes  contaminated 


i  Crystallized  oxalic  acid  has  often  been  mistaken  for  sulphate  of  magnesia,  and  the  consequence  has 
been  fatal  in  many  instances.  Sulphate  of  zinc  and  bicyanide  of  mercury  are  likewise  apt  to  be  confounded 
with  this  acid. 
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with  nitric  acid.  In  this  state  they  have  usually  a  faint  odour,  and  stain  the  cork 
of  the  bottle,  in  which  they  are  kept,  yellow.  If  they  be  exposed  to  a  warm  at- 
mosphere, the  nitric  acid  escapes  along  with  the  water  of  crystallization.  [The 
presence  of  nitric  acid  may  be  detected  by  boiling  the  crystals  with  a  weak  solution 
of  sulphate  of  indigo.     The  colour  is  discharged. — Ed.] 

1'nrsioLOGiCAL  Effects,  a.  On  Vegetables. — A  solution  of  oxalic  acid  acts  as 
a  poison  to  plants.1  The  acid  (solid  ?)  has  been  said  to  promote  the  germination  of 
old  seeds  ;a  but  I  suspect  the  statement  to  be  inaccurate. 

/3.  On  Animals. — The  best  series  of  experiments  on  the  effects  of  this  acid  on 
animals  are  those  of  Christison  and  Coindet.3  They  found  that  concentrated  solu- 
tions of  half-ounce  doses  of  this  acid  introduced  into  the  stomachs  of  cats  and  dogs 
caused  exquisite  pain,  violent  attempts  to  vomit,  dulness,  languor,  great  debility, 
and  death  in  from  two  to  twenty  minutes.  A  post-mortem  examination  of  the  bodies 
showed  softening  and  corrosion  of  the  inner  coat  of  the  stomach.  Large  doses  of 
a  dilute  solution  caused  great  depression  of  the  heart's  action;  and  small  doses  gave 
rise  to  tetanus  or  narcotism.  Farthermore,  the  acid  acts  with  great  violence,  and 
produces  nearly  the  same  effects,  to  whatever  part  of  the  body  it  is  applied.  From 
these  results  it  has  been  inferred  that  the  concentrated  acid  is  a  corrosive  poison — 
while  the  dilute  acid  ceases  to  be  corrosive,  but,  becoming  absorbed,  acts  on  the 
brain,  spinal  cord,  and  heart.  It  appears  to  me  absurd  to  suppose,  as  is  usually 
done,  that  a  dilute  solution  ceases  to  act  chemically.  It  does  not,  indeed,  destroy 
the  gastric  membrane  as  a  concentrated  solution  does,  but  doubtless  it  must  effect 
some  chemical  change  on  the  blood  when  it  gains  access  to  it;  though  the  precise 
alteration  may  hitherto  have  evaded  notice.  We  know  that  a  twentieth  part  of 
oxalic  acid  added  to  boiling  syrup  renders  it  thin,  and  incapable  of  crystallizing; 
and  it  is  possible  that  its  action  on  other  organic  substances  may  be  equally  ener- 
getic; and  thus  alterations  may  be  effected  in  the  condition  of  the  blood,  which, 
though  not  very  marked,  may  nevertheless  be  sufficient  to  render  this  fluid  incapa- 
ble of  supporting  life. 

y.  On  Man. — The  effects  of  oxalic  acid  on  the  human  subject  vary  somewhat  with 
the  dose.  When  this  is  large,  and  the  solution  concentrated,  acute  pain  is  ex- 
perienced; but,  after  small  doses  and  dilute  solutions,  this  symptom  is  not  well 
marked.  Vomiting  is  usually  present.  The  circulation  is  always  depressed ;  the 
pulse  being  feeble  or  failing,  and  the  surface  cold  and  clammy.  Nervous  symptoms 
(such  as  lassitude,  weakness  of  the  limbs,  numbness,  pain  in  the  back  extending 
down  the  thighs,  and,  towar  's  the  end,  convulsions)  have  sometimes,  but  by  no 
means  invariably,  made  their  appearance.  But  death  follows  so  speedily  after  the 
injection  of  large  doses  ("  few  of  those  who  have  died  survived  above  an  hour," 
Ghristison),  that  the  symptoms  have  not  been  fully  made  out.  If  life  be  prolonged 
for  a  few  hours,  symptoms  of  gastro-enteritis  are  observed.  Post-mortem  examina- 
tion discovers  irritation  and  often  corrosion  of  the  stomach.  Some  years  since,  I 
opened  the  body  of  a  man  who  died  in  twenty  minutes  after  swallowing  oxalic  acid 
by  mistake  for  Epsom  salts.  The  post-mortem  examination  was  made  a  few  hours 
after  death,  and  while  the  body  was  quite  warm.  The  stomach  presented  a  diffused 
redness,  like  that  of  a  part  affected  with  erysipelas.  The  epithelium  was  destroyed, 
and  presented,  in  patches,  the  appearance  of  the  scalded  cuticle,  or  of  the  pellicle 
which  forms  on  the  surface  of  boiling  saline  solutions. 

Uses.— Oxalic  acid  is  not  at  the  present  time  used  in  medicine.  In  France, 
Tableites  d'Acide  Ozalique  are  prepared.  Either  free  or  combined  with  ammonia, 
it  is  a  valuable  test  for  lime.  It  is  employed  for  removing  ink  stains  and  iron 
moulds  from  linen;  for  cleaning  the  leather  of  boot-tops;  and  for  certain  styles  of 
discharge  in  calico-printing. 


i   parcel,  quoted  by  De  Candolle,  in  his  Physiologie  Vtgitalt,  t.  iii.  p.  1355,  Paris,  1832 
*  Repertory  of  latent  Inventions,  vol.  xiii.  p.  408.  1832 

.    ■  Edin^r.h^edUal  and  St.rgical  Journal,  vo\.  xix.-lnW\hmKr'S  wmk(Die  Wirkung,  &c    Bd    iv  S 
J5)  will  be  found  a  notice  of  the  experiments  of  Rave  and  Klostermann.  .«■•»».»» 
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Antidotes. — In  cases  of  poisoning  by  this  acid,  it  is  advisable  to  administer  as 
speedily  as  possible  large  quantities  of  chalk,  whiting,  or  magnesia,  suspended  in 
water,  by  which  inert  earthy  oxalates  are  formed  in  the  stomach.  In  the  absence 
of  these  antidotes,  large  quantities  of  warm  water  may  be  administered,  and  at  the 
same  time  vomiting  is  to  be  promoted  by  tickling  the  throat.  Small  quantities  of 
water  may  prove  injurious  by  favouring  absorption.  Alkalies  do  not  deprive  the 
acid  of  its  poisonous  operation.  The  stomach-pump  and  emetics  may  be  used;  but, 
on  account  of  the  rapidity  with  which  this  acid  acts,  it  is  not  advisable  to  lose  time 
by  their  application  until  after  the  antidote  has  been  administered.  The  same 
treatment  is  to  be  adopted  in  poisoning,  by  the  following  salts : — 

1.  AMMONIJE  OXALAS,  E.— See  vol.  I. 
I  POTASSjE  OXALATES.— See  vol.  I. 

311.  CREASOTON,  Z-CREASOTE. 

Creazotum,  E. — Creasotum,  D.  [U.S.]. 
(  \n  Oxy-hydro-carburet ;  prepared  from  pyroxylic  oil,  L.) 

History. — This  substance  was  discovered  a  few  years  since  by  Reichenbacb,  who 
termed  it  Creasote  (from  xpias,  Jl'-sh,  and  o-«£o,  I  preserve),  or  the  flesh-preserver, 
on  account  of  its  antiseptic  property.  Its  name  is  sometimes  written  Creosote,  or 
Kreosote. 

Natural  History. — -It  is  an  artificial  product;  and  is  obtained  by  the  destruc- 
tive distillation  of  organic  substances.  It  is  found  in  pyroligneous  acid,  in  tar;  in 
Dippel's  oil,  in  wood  smoke,  and  empyreumatic  waters. 

Preparation. — The  preparation  of  creasote  is  a  very  troublesome  and  tedious 
process.  The  following  concise  abstract  of  it  is  taken  from  Turner's  Elements  of 
Chemistry  (5th  edit.  p.  872).  Those  portions  of  the  oil  (called  in  the  Pharmaco- 
poeia pyroxylic  oil)  distilled  from  wood-tar,  which  are  heavier  than  water,  are  first 
freed  from  adhering  acetic  acid  by  carbonate  of  potash,  aud,  after  separation  from 
the  acetate,  are  distilled.  A  little  phosphoric  acid  is  mixed  with  the  product  to 
neutralize  ammonia,  and  another  distillation  resorted  to.  It  is  next  mixed  with  a 
strong  solution  of  potash,  which  combines  with  creasote,  allows  any  eupion  which 
may  be  present  to  collect  on  its  surface,  and  by  digestion  decomposes  other  organic 
matter  :  the  alkaline  solution  is  then  neutralized  by  sulphuric  acid,  and  the  oil  which 
separates  is  collected  and  distilled.  For  the  complete  purification  of  the  creasote, 
this  treatment  with  potash,  followed  by  neutralization  and  distillation,  requires  to 
be  frequently  repeated.1  The  oil  from  which  creasote  is  prepared  is  that  obtained 
by  the  distillation  of  wood-tar,  and  is  either  imported  from  Stockholm,  Archangel, 
and  America,  or  is  made  in  the  manufacture  of  pyroligneous  acid. 

PROPERTIES. — Pure  creasote  is  colourless  and  transparent ;  and  has  a  high  re- 
fractive power,  and  an  oleaginous  consistence.  Its  odour  is  that  of  smoked  meat, 
its  taste  burning  and  caustic,  its  sp.  gr.  1.037  at  68°  F.  [According  to  the  Dublin 
Pharmacopoeia,  its  sp.  gr.  is  1.0(56. — Ed.]  It  boils  at  897°  F.  ;  and  is  fluid  at 
— 16  6°  F.  It  is  combustible,  burning  with  a  sooty  flame.  It  absorbs  chlorine, 
and  is  rcsinified  by  it.  Nitric  acid  is  decomposed  by  it,  with  the  evolution  of  nitrous 
fumes.  Sulphuric  acid  in  small  quantity  reddens,  and  in  large  quantity  blackens 
it.  Potassium  decomposes  it,  with  the  evolution  of  gas  (hydrogen?)  and  the  forma- 
tion of  potash,  which  combines  with  some  inspissated  creasote.  It  is  soluble  in 
alcohol,  ether,  sulphuret  of  carbon,  eupion,  naphtha,  acetic  acid,  and  acetic  ether. 
It  dissolves  resins,  various  colouring  matters  (as  of  cochineal,  saffron,  and  madder), 
ami  some  salts  (as  the  acetate  of  potash).  It  has  very  little  action  on  caoutchouc, 
and  does  not  possess  any  acid  or  alkaline  reaction  on  test  paper.     Mixed  with  water, 


l   For  farther  details  I  must  refer  t'>  Dutnas'a  TV  He  de  Chimie  ;   the  Ann.  de  Chim.  et  Physiq.  t.  57, 
1834  ;  and  Coxzi,  in  the  Journal  de  Pharmacie,  t.  xxviii.  p.  6'29. 
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it  forms  two  combinations  :  one  is  a  solution  of  1.25  parts  of  creasote  in  100  of 
water;  the  other,  on  the  contrary,  is  a  solution  of  10  parts  of  water  in  100  of 
creasote. 

It  coagulates  soluble  albumen.  Concentrated  albuminous  liquids  are  immediately 
coagulated  by  it;  diluted  ones,  gradually.  Fibrin  is  not  altered  by  it.  It  is  power- 
fully antiseptic  with  respect  to  meat  and  fish.  Tar,  smoke,  and  crude  pyroligneous 
acid,  owe  part,  if  not  the  whole,  of  their  antiseptic  properties  to  it.  According  to 
Dr.  J.  R.  Cormack,1  the  only  essential  part  of  the  mummifying  process  practised  by 
the  ancient  Egyptians  was  the  application  of  such  a  heat  as  would  first  dry  up  the 
body,  and  then  decompose  the  tarry  matters  which  had  been  previously  introduced, 
and  thus  generate  creasote. 

Characteristics. — The  odour  of  creasote  is  its  most  characteristic  property. 
To  this  must  be  added  its  combustibility,  its  oleaginous  appearance,  its  complete 
solubility  in  acetic  acid  and  caustic  potash,  and  its  action  on  albumen  before  men- 
tioned. 

Impurity. — Creasote,  when  pure,  is  perfectly  colourless;  but  that  met  with  in 
commerce  has  frequently  a  more  or  less  brownish  tinge.  Rectified  oil  of  tar,  cap- 
nonior,  and  a  substance  like  almond  oil,  have  been  mixed  with  it.a  These  impurities 
are  readily  detected  by  mixing  separate  portions  of  the  suspected  liquid  with  acetic 
acid  and  caustic  potash  :  pure  creasote  is  completely  soluble  in  these  fluids;  not  so 
the  adulterated.  Capnomor  is  similar  to  creasote  in  many  of  its  physical  and 
chemical  properties,  and  is  frequently  associated  with  the  creasote  of  the  shops. 

Composition. — Ettling8  analyzed  creasote  which  was  supposed  to  contain  three 
per  cent,  of  water.  Making  allowance  for  this  impurity,  its  composition,  as  deter- 
mined  by  this  chemist,  is  nearly  as  follows: — 

Atoms.  Eq.  Wt.  Per  Cent. 
Carbon   ....     14                       84  77.42 

Hydrogen    .  .      9  9  8.12 

Oxygen  ....      2  16  14.46 


Creasote    ...      1  109  100.00 

or,  CuHuOa.  At  present,  however,  the  equivalent  of  creasote  must  be  considered  as 
uncertain,  since  no  definite  compound  of  this  substance  has  been  analyzed,  by  which 
the  combining  proportion  could  be  ascertained. 

Physiological  Effects,  o.  On  Vegetables. — Plants  moistened  with  creasote 
water  fade  and  die.4  The  injurious  effects  of  smoke  on  vegetation  are  probably  to 
be  referred  principally  to  the  creasote  which  it  contains. 

,3.  On  AnimaU  generally.— Insects  (as  flies),  spiders,  and  small  fishes,  die  in 
two  minutes  after  their  immersion  in  water  containing  a  few  drops  of  creasote  sus- 
pended in  it.  According  to  Dr.  Cormack,  the  effects  of  creasote  on  dogs  are  re- 
markably similar  to  those  of  hydrocyanic  acid,  and  are  much  less  apparent  when 
this  substance  is  injected  into  the  carotid  arteries  than  into  the  veins.  When 
thrown  into  the  latter,  it  suddenly  stops  the  heart's  action,  and  causes  hurried  respi- 
ration, one  or  two  convulsive  fits,  shrill  cries,  and  death.  Injected  into  the  carotid 
artery,  it  produces  coma.  Introduced  into  the  stomach,  it  gives  rise  to  dimaess  and 
fixation  of  the  eyes,  vertigo,  and  coma ;  when  given  in  large  quantities,  it  also  affects 
the  heart.3  Cornebani6  and  Miguet  have  observed  inflammation  of  the  gastroin- 
testinal mucous  membrane  of  dogs  poisoned  by  creasote,  but  which  survived  some 
time  after  its  administration. 

y.  On  Man.— Creasote  operates  locally  as  an  irritant  and  caustic.  Applied  to  the 
skin  it  causes  heat,  redness,  and  the  destruction  of  the  cuticle,  which  comes  away 
in  the  form  of  furfuraceous  scales.  On  the  tongue  it  produces  a  painful  sensation. 
Dropped  into  the  eye,  it  occasions  acute  pain.     Placed  in  contact  with  a  suppurating 

I  T/eati¥  T,  CTeaTe--    *liiol)Urgll>  li3G-  2  Cormack,  op.  cit. 

1  Ann.  de  Chimie,  liu.  p.  333.  '    r 

4  Minuet,  Recherches  sur  la  Crinsote.  1S34.  s  pnrm.,„i.    ._    ...    _    „_ 

•  Jour.  Chtm.  Mfid.  I.  li.  ser.  10;  and  Brit,  and  For.  Med.  Rev.  vol.  i.  p   265.       '    P'  P'    6'  "  "*' 
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surface,  it  whitens  the  part,  like  nitrate  of  silver.  Swallowed  in  large  doses,  it 
causes  vomiting  and  purging.  The  caustic  effect  of  creasote  depends  on  its  union 
with  albumen.  Unless  largely  diluted,  it  occasions,  when  swallowed,  heat  in  the 
pharynx,  oesophagus,  and  stomach.  Small  doses,  as  one  or  two  minims,  produce  in 
most  individuals  no  other  unpleasant  effect  than  that  just  mentioned.  Larger  doses 
give  rise  to  nausea,  vomiting,  vertigo,  headache,  and  heat  of  head.  Dr.  Elliotson1 
knew  a  lady  who  increased  the  dose  of  creasote  to  forty  drops  before  it  disagreed; 
the  addition  of  a  single  drop  beyond  this  produced  extreme  giddiness,  insensibility, 
and  vomiting,  followed  by  headache  for  several  days.  When  given  in  moderate 
doses,  it  does  not  affect  the  bowels;  so  that,  as  Dr.  Elliotson  has  observed,  "  aperi- 
ents are  as  requisite  as  if  it  was  not  taken."  When,  however,  the  dose  has  been 
considerably  augmented,  diarrhoea,  or  even  dysentery,  has  been  produced.3  The  in- 
fluence of  creasote  on  the  urinary  organs  is  sometimes  very  marked.  Dr.  Macleod3 
was,  I  believe,  the  first  who  noticed  that  the  urine  acquired  a  blackish  colour  by 
the  use  of  it.  A  similar  effect  is  referred  to  by  Dr.  Elliotson.  In  some  cases 
creasote  is  recognized,  by  its  odour,  in  the  urine,  showing  that  it  has  been  absorbed. 
Occasionally  it  increases  the  quantity  of  this  secretion ;  but,  in  diabetes,  it  some- 
times has  an  opposite  effect.  In  some  instances  it  has  caused  micturition  and 
strangury,  so  that  in  its  influence  over  the  urinary  organs  it  bears  some  resem- 
blance to  turpentine.  Some  other  effects  which  have  been  ascribed  to  it  require 
farther  evidence  to  establish  them.  In  the  dose  of  two  drachms,  creasote  proved 
fatal  in  thirty-six  hours.     It  caused  acute  pain.4 

Uses. — Various  substances,  some  known  to  contain  creasote,  others  supposed  to 
do  so,  have  long  been  used  in  medicine,  in  the  same  diseases  in  which  creasote  it- 
self is  now  employed ;  and,  in  consequence,  it  has  been  imagined  that  they  owe 
part  of  whatever  efficacy  they  really  possess  to  this  substance.  These  remarks 
apply  to  Tar,5  Soot,6  Crude  Pyroligneous  Acid,  Aqua  Binelli,7  the  Empyreumatic 
Water  of  Runge  and  Hanke,  Pyrothonide,8  and  Animal  or  Dippel's  Oil.  To  this 
list  should  be  added,  according  to  Dr.  Cormack  (op.  cit.'),  Mummy. 

As  an  internal  remedy,  creasote  has  been  principally  celebrated,  in  this  country, 
as  a  medicine  possessing  extraordinary  powers  of  arresting  vomiting.  It  has,  how- 
ever, been  greatly  overrated.  It  is  decidedly  injurious  in  inflammatory  conditions 
and  structural  disease  of  the  stomach,  and  frequently  fails  in  allaying  the  sickness 
dependent  on  organic  diseases,  as  of  the  heart  and  kidneys.     It  is  most  successful 

l  Medico-Chirur.  Trans,  vol.  xix.  2  Cormack,  op.  cit.  p.  93. 

"  Lond.  Med.  Gax.  vol.  xvi.  p.  599;  and  vol.  xvii.  p.  653. 

4  See  The  Times  of  June  17,  1839.     I  presume  the  mental  faculties  were  unaffected. 

«  Tar  will  be  described  hereafter. 

e  Wood  Soot  (Fuligo  Ligni)  was  formerly  contained  in  the  list  of  the  Materia  Medica  of  the  British 
Pharmacopoeias.  It  is  still  in  use  on  the  continent,  and  statements  of  its  efficacy  are  occasionally  met 
with  in  the  periodicals.  It  is  a  mixture  of  distilled  products  from  the  imperfectly  burnt  wood  and  of  ashes, 
or  other  fixed  matters,  carried  up  the  chimney  by  the  current  of  air.  It  consists  of  apyrogenous  or  empyreu- 
matic resin  called  pyretin,  combined  with  acetic  acid,  which  also  saturates  the  bases  (potash,  lime,  and 
magnesia)  of  the  ashes  which  are  carried  up  the  chimney.  Besides  these,  there  are  small  quantities  of 
ttsquioxide  of  iron,  silica,  and  carbon.  Acetate  of  ammonia,  chloride  of  calcium,  and  sulphate  of  lime,  are 
also  contained  in  soot.  Moreover  there  is  extractive  matter,  part  of  which  is  insoluble  in  alcohol.  Lastly, 
to  these  constituents  must  be  added  creasote.  Braconnot  (Ann.  Chim.  el.  Phys.  t.  xxxi.  p.  37)  mentions  a 
bitter  principle,  which  he  calls  asboline  (from  ^j-j&ah,  soot),  in  soot;  but  Berzelius  (Traitt  de  Chimie, 
t.  vi.  p.  725)  considers  it  to  be  a  mixture  of  different  matters  with  the  acidpyretine.  The  matters  insoluble 
in  water  constitute  about  0.44  of  soot.  Formerly  soot  was  esteemed  tonic,  antispasmodic,  and  emmena- 
gogue.  It  is  now  principally  employed  as  an  external  remedy,  chiefly  in  ringworm  and  other  analogous 
eruptions,  and  obstinate  ulcers.  It  is  employed  in  the  form  of  decoction  (prepared  by  boiling  two  handfuls 
of  soot  in  a  pint  of  water  for  half  an  hour)  and  of  ointment  (composed  of  a  drachm  of  soot  to  an  ounce  of 
lard).  The  decoction  has  been  used  as  an  injection  in  chronic  cystitis  (Lond.  Med.  Gaz.  1839—40,  vol.  i. 
p.  864).  The  Tincture  of  Soot,  formerly  in  the  London  Pharmacopoeia,  consists  of  Wood  Soot  Jij  ;  Assa- 
foetida  gj ;  and  Proof  Spirit  fsxxxij.  It  is  sometimes  called  Soot  Drops  or  Hysteric  Mixture,  and  is  pre- 
scribed in  doses  of  one  or  two  teaspoonfuls  in  hysteria. 

1  Aqua  Binelli.  or  Aqua  arterialis  balsamica  Doctoris  Binelli,  a  once-celebrated  styptic,  discovered 
by  a  physician  (Dr.  Binelli)  of  Turin,  in  L797,  (Dierbach,  Neuestm  Entdeck.ind.  Mat.  Med'.2te  Ausg.  1837. 
See  also  Dr.  J.  Davy,  Edinb.  Med.  and  turg.  Journ.  .Inly.  1S33.) 

'  Pykotiionide  (from  Typ,  fire  ;  and  o8iw»,  linen),  or  liquor  pyro-oleosus  e  linteo  paratus,  is  a  very 
popular  remedy  for  toothache  anil  skin  diseases.  It  is  sometimes  prepared  by  distilling  rags,  and  is  then 
called  rug  oil';  but  the  common  mode  of  procuring  it  is  to  hum  a  cone  of  paper  on  a  plate  or  other  cold 
body  ;  it  is  then  termed  paper  oil.  It  has  been  analyzed  by  Herberger  (Buchner,  Repertorium,  Bd.  32.  S. 
347).  For  farther  particulars  concerning  it,  c>  nsult  Merat  and  De  Lens,  Diet.  Mat.  Med.;  lierbach,  op. 
cit.;   Schwartze,  Pharm.  Tabell .  2te  Aus.  ;   L.  Richter    A.usfuhrl.  Arzneim.  Supplem.  Bd. 
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in  hysterical  cases,  and  sometimes  succeeds  in  pregnancy.  Creasote  was  first  em- 
ployed to  relieve  vomiting  by  Dr.  Elliotson,1  to  whose  paper,  as  well  as  to  that  of 
Mr.  Taylor,  apothecary  of  the  North  London  Hospital,3  I  must  refer  for  cases 
illustrative  of  extraordinary  success  with  it.  It  is  regarded  by  Dr.  Macleod8  as  of 
doubtful  efficacy ;  and  has  completely  failed  in  the  hands  of  Dr.  Paris.4  Dr. 
Burne,5  however,  found  it  efficacious  in  gastro-enteritic  irritation.  I  have  found  it 
much  more  frequently  fail  than  succeed  in  alleviating  irritable  stomach.  It  some- 
times relieves  the  chronic  vomiting  connected  with  granular  disease  of  the  kidneys 
when  other  means  fail.6  In  gastrodynia  or  flatulence  it  occasionally  succeeds,  but 
is  admissible  in  those  cases  only  in  which  local  stimulants  are  usually  found  bene- 
ficial. Where  both  hydrocyanic  acid  and  creasote  have  been  separately  tried  with- 
out success,  Dr.  Elliotson  advises  their  union.  Creasote  has  been  tried  in  a  few 
cases  of  diabetes.  In  some  it  diminished  both  the  quantity  and  saccharine  quality 
of  the  urine.7  I  have  tried  it  at  the  London  Hospital,  but  without  obtaining  bene- 
fit from  its  use.  In  neuralgia,  hysteria,  and  pulmonary  diseases,  it  has  also  been 
used  with  occasional  advantage;  but  a  more  extended  experience  is  required  to 
establish  its  efficacy  in  these  cases. 

As  an  external  agent,  creasote  may  frequently  be  employed  with  great  advantage. 
It  has  been  successfully  applied  to  relieve  toothache.  After  carefully  cleaning  out 
the  cavity  of  the  tooth,  a  drop  of  creasote,  or  an  alcoholic  solution  of  this  principle, 
may  be  introduced  by  means  of  a  camel's  hair  pencil,  and  the  cavity  filled  with 
cotton  soaked  in  this  liquid.  As  a  local  application  to  chronic  skin  diseases  (par- 
ticularly the  different  forms  of  porrigo,  impetigo,  eczema)  it  is  of  considerable  value. 
Where  a  caustic  application  is  required,  it  may  be  applied  undiluted;  but  for  other 
purposes,  it  is  used  either  in  the  form  of  ointment,  or  dissolved  in  water  as  a  wash. 
Creasote  may  be  beneficially  used  as  an  application  to  foul  and  indolent  ulcers.  It 
serves  the  double  purpose  of  stimulating  the  living  surface  (and  thereby  of  chang- 
ing the  quality  of  actions  going  on  in  the  part),  and  also  of  preventing  the  putre- 
faction of  the  secreted  matters.  It  is  sometimes  applied  pure,  but  more  commonly 
diluted  with  water.  Lupus  is  said  to  have  healed  under  the  employment  of  an 
ointment  of  creasote.8  In  hemorrhages  creasote  acts  as  a  most  efficient  styptic, 
partly  in  consequence  of  its  power  of  coagulating  albuminous  liquids,  and  thereby 
of  causing  the  formation  of  a  clot,  and  partly  by  causing  contraction  of  the  bleed- 
ing vessels.  Creasote  water  (prepared  by  mixing  one  part  of  creasote  with  eighty 
parts  of  water)  may  be  applied  either  to  bleeding  wounds  and  leech-bites,  or  intro- 
duced into  the  vagina  in  uterine  hemorrhage,  by  means  of  pledgets  of  lint  soaked 
in  it.  There  are  many  other  purposes  for  which  creasote  has  been  applied  as  a 
local  agent,  but  which  I  think  it  sufficient  merely  to  name,  referring  the  reader  to 
the  various  papers  and  works  before  quoted  for  farther  information.  It  has  been 
employed  to  check  caries,  to  restrain  excessive  suppuration,  and  to  repress  fungous 
granulations  in  burns  and  scalds;  to  act  as  a  counter-irritant  in  chronic  ophthalmia, 
in  which  disease  it  is  sometimes  dropped  into  the  eye  on  the  same  principle  that 
nitrate  of  silver  and  other  local  stimulants  are  used ;  and  to  remove  condylomatous 
and  other  excrescences.  The  inhalation  of  creasote  vapour  is  occasionally  useful  in 
relieving  excessive  bronchial  secretion.  Dr.  Elliotson  cured  two  cases  of  glanders 
in  the  human  subject  by  injecting  an  aqueous  solution  of  creasote  up  the  affected 
nostril.9 

Administration.— Creasote  may  be  given,  at  the  commencement  of  its  use,  in 
doses  of  one  or  two  drops  diffused  through  an  ounce  of  some  aromatic  water  by  the 
aid  of  mucilage  :  the  dose  should  be  gradually  increased.     As  before  mentioned   in 


i   Mt riiro-Chirurg.  Trans,  vol.  xix.  ..   T  .    .  .r      „., 

3  London  Medical  Gazette,  vol   xvi.  p.  598,  and  vol.  xvii.  p.  653.  "  August  IS,  1.  •». 

4  Ayyendix  to  the  8th  edit,  of  the  Pharmacologia,  1638. 

6  London  Medical  Gazette,  August  16,  1838. 

*  See  Christison,  On  Granular  Degeneration  of  the  Kidneys,  Edinb    1639 

7  Dr.  Elliotson.  Med.-Chirurg.  Trans.  ;  and  Professor  Berndt,  Lancet'  July  18    183.5 
'  Mr.  Browne,  in  the  London  Medical  Gazette  for  April  7    1838  ' 

9  See  also  Lancet,  vol.  ii.  for  1834—5.  p.  398. 


Rock  Oil: — History;  Natural  History.  961 

one  case  forty  drops  were  given  with  impunity ;  in  another  instance,  ninety  drops 
were  administered  in  less  than  half  a  day  without  any  bad  symptom.1 

As  a  caustic,  undiluted  creasote  is  sometimes  applied  by  means  of  a  camel-hair 
pencil. 

Lotions,  gargles,  or  injections  of  creasote,  are  prepared  by  dissolving  from  two  to 
six  drops  (according  to  the  circumstances  of  each  case)  in  an  ounce  of  water.  A  solu- 
tion of  this  kind  is  sometimes  mixed  with  poultices. 

The  inhalation  of  creasote  vapour  may  be  eifected  by  diffusing  a  few  drops  of 
creasote  through  water  or  a  mucilaginous  liquid,  and  breathing  through  this  by 
means  of  the  ordinary  inhaling  bottle. 

Antidotes. — In  a  case  of  poisoning  by  creasote,  the  depression  of  the  vital 
powers  is  to  be  counteracted  by  ammonia  and  other  stimulants.  Dr.  Cormack 
suggests  the  use  of  chlorine,  but  the  value  of  this  agent  has  not  been  determined 
by  actual  experiment.  Oleaginous  and  mucilaginous  drinks  are  recommended  by 
Corneliani  for  the  purpose  of  preventing  the  local  action  of  creasote  on  the  mucous 
lining  of  the  stomach  and  intestines.  Vinegar  does  not  diminish,  but,  according 
to  Corneliani,  increases  its  activity.  Dr.  Cormack  says  albumen  augments  [?]  its 
poisonous  operation.  Bleeding  is  suggested  by  this  writer,  in  order  to  relieve  the 
distension,  and  thereby  to  excite  the  contractions,  of  the  heart.  Artificial  respira- 
tion should  on  no  account  be  omitted.  Any  inflammatory  symptoms  which  may 
subsequently  appear  are  of  course  to  be  treated  by  the  usual  antiphlogistic  measures. 

1.  MISTURA  CREASOTI,  Mistura  Creazotce,  E.  — (Take  of  Creazote  and  Acetic 
Acid,  of  each  itlxvj;  Compound  Spirit  of  Juniper,  and  Syrup,  of  each  f^j  ;  Water 
fjxiv;  mix  the  creazote  with  the  acid,  then  gradually  [add]  the  water,  and  lastly 
the  syrup  and  spirit.) — Dose  fsj  to  f^ij  or  more. 

2.  UNGUENTUM  CREASOTI,  L.  D.  [U.  S.] ;  Unguentum  Creazoti,  E.— (Creasote 
f3ss;  Lard  Jj ;  rub  them  together,  L.  [U.  S.]. — Axunge  Jiij;  Creazote  3j.  Melt 
the  axunge,  add  the  creazote,  stir  them  briskly,  and  continue  to  do  so  as  the  mixture 
concretes  on  cooling,  E.  Take  of  Creazote  3J  )  Ointment  of  White  Wax  3VU' 
To  the  ointment  liquefied  by  a  moderate  heat  add  the  creasote,  and  stir  constantly 
until  the  mixture  concretes,  D.~) — It  is  used  principally  in  skin  diseases,  as  ring- 
worm. The  quantity  of  creasote  may  be  augmented  or  lessened,  according  to 
circumstances. 


312.  PETROLEUM,  L.  £  -PETROLEUM,  OR  ROCK  OIL. 

Petroleum  Barbadense),  L. 
(Bitumen  Petroleum.     Petroleum  Barbadense.) 

History. — Herodotus2  mentions  the  petroleum  springs  of  Zacynthus  (now  called 
Zante)  more  than  400  years  before  Christ.  Plutarch,  in  his  Life  of  Alexander, 
speaks  of  a  lake  of  naphtha  at  Ecbatana  (now  Hamedan),  in  Media.  The  substance 
known  to  mineralogists  as  petroleum  is  the  black  naphtha  (vd$9a.  ^Ixaiva)  of  Dios- 
corides  (lib.  i.),  the  bitumen  liquidum  of  Pliny,  (lib.  xxxv.) 

Natural  History. — There  are  two  varieties  of  liquid  bitumen  or  mineral  oil  : 
one  is  transparent  and  nearly  colourless,  or  only  slightly  yellow,  and,  when  burnt, 
leaves  no  residuum ;  the  other  is  thick,  of  a  reddish-brown  colour  or  blackish,  and 
leaves,  after  combustion,  a  black  coal.  The  first  is  called  naphtha  (a  Chaldsean 
word)  ;  the  second  petroleum,  (from  petra,  a  rock;  and  oleum,  oil),  or  rock  oil,  be- 
cause it  is  frequently  found  exuding  in  the  form  of  an  oily  liquid  from  rocks.  Doth 
kinds  are  supposed  to  be  produced  by  the  decomposition  of  orgauic  (vegetable) 
matter,  for  they  are  always  found  in  Neptunian  rocks,  and  they  appear  sometimes 
to  be  one  of  the  products  of  the  decomposition  of  coal.3     From  the  investigation  of 

1  Mr.  Taylor,  Lancet,  August  15,  1835.  '  Melpomene,  exev. 

*  Berzelius,  Trait,  de,  Chim.  t.  6me. 
VOL.  II. — 01 
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Drs.  Christison  and  Gregory,1  it  appears  probable  that  some  varieties  of  petroleum, 
as  that  of  Rangoon,  are  products  of  destructive  distillation,  since  they  contain  pa- 
raffine  and  eupion,  substances  obtained  from  organic  bodies  by  heat. 

Petroleum  is  found  in  this  country  at  Ormskirk,  in  Lancashire,  at  Colebrook 
Dale,  and  at  St.  Catherine's  Well,  near  Edinburgh.  In  France,  it  is  produced  at 
the  village  of  Gabian,  in  Languedoc,  and  hence  it  was  termed  Oleum  Gabianum. 
It  is  also  found  in  various  parts  of  Europe,  especially  in  Italy.  In  the  United 
States  of  America  it  is  met  with  in  various  places;  that  from  the  shore  of  Seneca 
Lake,  in  New  York,  is  called  Seneka  Oil.  Several  of  the  West  India  Islands,  espe- 
cially Barbadoes  and  Trinidad,  yield  it.  The  Barbadoes  petroleum  {Petroleum 
Barbadense,  L.  ;  Pisselxum  Indirum,  Bale)  is  commonly  termed  Barbadoes  Tar, 
or  Barbadoes  Naphtha.  Mr.  Hughes3  speaks  of  two  kinds  of  it ;  one  of  a  dirty 
black,  inclining  to  green,  issuing  from  some  hills  in  St.  Andrew's  and  St.  Jo- 
seph's parishes ;  and  one  of  a  blacker  colour,  in  St.  Joseph's  parish.  That  imported 
by  Mr.  Clarke  professes  to  be  the  produce  of  the  springs  on  Mount  Hall  estate,  in  Bar- 
badoes.    In  various  localities  of  Asia,  petroleum  is  met  with  in  great  abundance. 

Extraction. — Mr.  Hughes  says  that  the  mode  of  procuring  the  green  tar  of  Bar- 
badoes, is  to  dig  a  hole  or  trench  in,  or  very  near,  the  place  where  it  oozes  out  of 
the  earth.  This  by  degrees  becomes  filled  with  water,  having  a  thick  film  or  cream 
of  this  liquid  bitumen  swimming  upon  the  surface ;  from  whence  it  is  skimmed  off, 
and  preserved  in  earthen  jars  or  other  vessels.  The  most  convenient  season  for 
gathering  it  is  in  the  months  of  January,  February,  and  March. 

Properties. — Barbadoes  petroleum,  at  ordinary  temperatures,  has  the  consist- 
ence of  treacle  ;  it  colour  is  reddish-brown  or  blackish  ;  its  odour  and  taste  are  bi- 
tuminous. It  floats  on  water ;  is  combustible,  yielding  a  thick  black  smoke,  and 
leaving  a  carbonaceous  residuum.     It  is  insoluble  in  water  and  alcohol. 

Composition. — The  ultimate  constituents  of  Barbadoes  petroleum  are  carbon 
and  hydrogen,  with  small  quantities  of  oxygen  and  nitrogen.  The  latter  probably 
are  accidental. 

By  distillation,  five  parts  by  measure  yield  rather  more  than  four  parts  of  a  yel- 
low oily  fluid,  somewhat  similar  in  appearance  to  the  liquid  carbo-hydrogen  obtained 
in  the  manufacture  of  oil-gas,  but  dissimilar  to  naphtha.  The  residuum  in  the  re- 
tort is  a  substance  analogous  to  asphaltum.  It  yields  by  destructive  distillation 
traces  of  ammonia.     Some  kinds  of  petroleum  contain  paraffine  and  eupion. 

Physiological  Effects. — Petroleum  possesses  stimulating  properties,  which 
are  principally  observed  in  its  effects  on  the  organs  of  secretion  (the  skin,  the  kid- 
neys, and  the  mucous  membranes),  the  activity  of  which  it  promotes  :  hence  it 
has  been  called  sudorific,  diuretic,  and  expectorant.  It  becomes  absorbed,  and  in 
this  way  probably  acts  topically  on  the  secreting  organs ;  for  Mr.  Hughes  observes, 
that  when  a  horse  "  that  has  been  dosed  with  it  begins  to  be  warm  upon  his  jour- 
ney, the  rider  will  smell  the  tar  strongly."  It  is  said  to  be  an  excitant  to  the 
lymphatic  vessels  and  glands. 

Uses.— As  an  internal  remedy,  it  is  employed  in  chronic  pulmonary  affections 
(as  winter  coughs  and  old  asthmas),  in  obstinate  skin  diseases  (as  lepra,  psoriasis 
and  impetigo),  and  against  tape-worm.  Mr.  Hughes  says  it  is  used  in  paralytic 
and  nervous  disorders. 

As  an  external  agent,  it  is  applied  to  obstinate  ulcers,  as  lupus  and  cutaneous 
diseases,  and  is  employed  as  a  stimulating  liniment  in  chronic  rheumatism  paraly- 
sis, and  chilblains.  '  v       J 

Administration.— The  dose  of  Barbadoes  petroleum  is  a  small  teaspoonful 
given  in  any  convenient  vehicle  (as  some  aromatic  water,  tea,  or  spirit)  The 
quantity  should  be  gradually  increased.  An  ounce  has  been  taken  in  the  day 
without  any  inconvenience.  J 


1  Trans,  of  the  Roy.  Soc.  Edinb.  vol.  xiii.  p.  1.    2  The  Natural  History  of  Barbadoes,  p.  50,  Lond.  1750. 
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313.  SUCCINUM,  D.  [U.  S].-AMBER. 

(The  oil  obtained  by  its  destructive  distillation,  D.) 

History. — Amber  was  known  to  Thales  of  Miletus,  600  years  before  Christ. 
He  was  the  first  to  notice  that,  when  rubbed,  it  acquired  the  power  of  attracting 
light  bodies.  Hence  arose  the  term  electricity,  from  t]%Utpov,  amber.  Theo- 
phrastus1  also  mentions  this  property. 

Natural  History. — Amber  is  found  in  different  parts  of  the  world.  The 
principal  portion  of  that  met  with  in  commerce  comes  from  the  southern  coasts  of 
the  Baltic,  in  Prussia,  and  is  cast  on  the  shore  between  Kbnigsberg  and  Memel. 
It  is  also  found  on  the  shores  of  Norfolk.  It  is  supposed  to  be  disengaged,  by  the 
action  of  the  sea,  from  beds  of  lignite.  The  vegetable  origin  of  amber  is  shown 
by  various  facts.  It  is  usually  associated  with  substances  (bituminous  wood,  coal, 
&c.)  known  to  be  derived  from  plants.  Externally  we  observe  on  it  various  im- 
pressions of  the  branches  and  bark  of  trees;  and  inclosed  in  it  are  insects  and  parts 
of  plants  (as  the  wood,  leaves,  flowers,  and  fruit).  According  to  Sir  David  Brew- 
ster,2 its  optical  properties  are  those  of  an  indurated  vegetable  juice.  From  these 
circumstances,  as  well  as  from  its  chemical  compositiou,  amber  is  supposed  to 
have  been  a  resinous  exudation  from  some  tree.  As  the  wood,  leaves,  blossoms, 
and  fruit  of  some  coniferous  plant  are  found  in  amber,  this  plant  has  been  supposed 
to  be  the  amber  tree ;  and  a  microscopic  examination  of  the  wood  leads  to  the 
conclusion  that  the  amber  tree  is  a  species,  though  probably  an  extinct  one,  of  the 
genus  Pinus,  closely  allied  to  P.  balsamea.3  On  chemical  grounds,  however, 
Liebig4  suggests  that  it  is  a  product  of  wax,  or  of  some  other  substance  allied  to  the 
fats  of  fixed  oils ;  since  succinic  acid  is  formed  by  the  oxidation  of  stearic  and  mar- 
garic  acids.5 

Properties. — It  occurs  in  irregularly  shaped  pieces,  usually  flat,  and  somewhat 
rounded  at  the  sides.  It  colour  is  yellowish-white  (succinum  album),  yellow  (swc- 
cinum  citrinum),  or  reddish  (succinum  rubrum).  It  is  usually  translucent,  some- 
times opake  or  transparent ;  it  is  tasteless  and  odourless.  Its  sp.  gr.  is  about  1.07. 
It  is  brittle,  yields  readily  to  the  knife,  has  a  conchoidal  vitreous  or  resinous  frac- 
ture, and  becomes  negatively  electrical  by  friction  ;  it  contains  various  insects  which, 
apparently,  must  have  become  entangled  in  it  while  it  was  soft  and  viscid.  (For 
an  account  of  these,  consult  Mr.  Hope's  paper  before  quoted;  also  Burmeister's 
Manual  of  Entomology,  p.  574). 

Heated  in  the  air,  amber  fuses  at  about  550°  F.,  then  inflames,  and  burns  with 
a  yellow  flame,  emitting  a  peculiar  odour,  and  leaving  behind  a  light  shiny  black 
coal.  It  cannot  be  fused  without  undergoing  some  chemical  change.  It  evolves 
water,  volatile  oil,  and  succinic  acid ;  the  residual  mass  is  termed  colophonium  suc- 
cini.  By  destructive  distillation  in  a  retort  or  alembic,  amber  yields  first  an 
acid  liquor  (which  contains  succinic  and  acetic  acids),  then  some  succinic  acid  is  de- 
posited in  the  neck  of  the  retort,  and  an  empyreumatic  oil  {oleum  succini)  comes 
over,  at  first  thin  and  yellowish,  afterwards  brown  and  thick ;  towards  the  end  of 
the  operation,  a  yellow  light  sublimate  is  observed  in  the  neck  of  the  retort ;  this  is 
called,  by  Berzelius,  crystallized  pyre'tine  ;  by  Vogel,  volatile  resin  of  amber ;  by 
Gmelin,  amber-camphor.  An  inflammable  gas  is  evolved  during  the  whole  time  of 
the  operation. 

Composition. — The  ultimate  constituents  of  amber  are,  carbon,  hydrogen,  and 
oxyijen.  The  proximate  principles  are,  a  volatile  oil,  two  resins,  succinic  acid,  and 
a  bituminous  substance. 

i  Da  Lapidibus. 

2  Edinburgh  Philosophical  Journal,  vol    ii. 

'  Hope,  On  Succinic  Insects,  in  Trans.  Entom.  Soc.  vols.  i.  and  ii.  See  also  Sendelius,  Historia  Suc- 
cinorum,  Lips.  17i'2. 

4  Turner's  Elements  of  Chemistry,  7th  edit.  p.  1050. 

*  For  farther  details  respecting  the  natural  history  of  amber,  consult  John's  Nalurgeschichte  d.  Succins, 
Coin.  1810;  and  Gruftenhauer's  Histoire  Naturelle,  chimique,  et  technique,  du  Succin,  Paris,  1894. 
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Ultimate  Constituents. 

Drassicr.  Ure. 

Carbon 80.59  ,70.68 

Hydrogen     7.31  11.62 

Oxygen .      6.73  7.77 

Ashes  (silica,  lime,  and  alumina)  .  .      3.27  — 

Amber 97.90  90.07 


Proximate  Constituents. 
Berzelius. 

Volatile  Oil. 
Two  Resins. 
Succinic  Acid. 
Bitumen. 


Amber. 


According  to  Hiinefeldt,  hydrochloric  acid  extracts  from  amber,  besides  succinic 
acid,  another  acid,  very  similar  to  metallic  acid.  m 

The  volatile  oil  has  a  strong  but  agreeable  odour.  The  resins  are  soluble  in  both 
alcohol  and  ether ;  if  an  alcoholic  solution  of  the  two  resins  be  prepared  by  heat, 
and  then  allowed  to  cool,  one  of  the  resins  is  deposited.  The  bituminous  matter 
constitutes  the  principal  part  of  amber;  it  is  insoluble  in  alcohol,  ether,  the  oils, 
both  volatile  and  fixed,  and  alkaline  solutions. 

Characteristics  and  Purity. — The  resins  copal  and  animi  are  sometimes 
substituted  for  amber.  They  may  be  distinguished  by  the  difference  in  their  colour 
and  fracture,  and  by  their  not  emitting  the  peculiar  odour  of  amber  when  thrown 
upon  hot  iron.1  They  do  not  yield  succinic  acid  when  submitted  to  distillation. 
Copal,  during  its  combustion,  is  constantly  falling  in  drops;  and  by  this  character 
may  be  distinguished  from  amber.9 

Physiological  Effects. — Amber  was  formerly  celebrated  as  a  stimulant  and 
antispasmodic.     It  probably  possesses  little  or  no  medicinal  power. 

Uses. — It  is  not  employed  as  a  medicine  in  this  country.  It  was  formerly 
used  in  chronic  catarrhs,  amenorrhcea,  hysteria,  &c,  and  was  given  either  in  the 
form  of  powder,  in  doses  of  from  ten  grains  to  a  drachm,  or  in  that  of  tincture, 
a  formula  for  which  is  contained  both  in  the  French  Codex  and  Prussian  Pharma- 
copoeia. 

1.  OLEUM  SUCCINI,  D.  [U.  S.];  Oil  of  Amber.— No  directions  for  the  preparation 
of  this  oil  are  given  in  the  Dublin  Pharmacopoeia. 

The  following  mode  of  preparing  this  oil  I  have  seen  practised  by  an  experienced 
manufacturer :  The  amber  is  distilled  in  a  large  iron  still  or  retort,  set  in  brick- 
work over  a  proper  fire,  and  connected  with  an  earthen  globe,  which  opens  into  an 
old  oil  jar  for  a  receiver.  Three  distilled  products  are  obtained;  impure  succinic 
acid,  called  volatile  salt  of  amber ;  an  aqueous  liquor,  termed  volatile  spirit  of 
amber,  consisting  of  water,  acetic  and  succinic  acid,  and  pyrogenous  oil ;  and  vola- 
tile oil  of  amber.  The  residue  in  the  retort  is  a  kind  of  pitch,  and  is  called  English 
asphalt.  The  oil  is  afterwards  rectified  by  distillation  in  an  iron  pot,  to  which  an 
earthen  head  is  adapted.  A  very  gentle  heat  suffices  for  re-distillation.  Scrapings 
of  Copal  and  the  resin  Dammar  are  frequently  substituted  for  amber.  They  yield 
no  succinic  acid,  but  a  volatile  oil  scarcely  distinguishable  from  genuine  oil  of 
amber. 

Volatile  oil  of  amber,  when  fresh  drawn,  has  a  pale  yellowish  colour,  which 
deepens  by  age,  and  a  strong  and  remarkable,  but  agreeable  odour.  It  is  a  power- 
ful local  irritant.  When  rubbed  on  the  skin,  it  acts  as  a  rubefacient,  and  is  some- 
times employed  in  liniments  in  rheumatism  and  paralysis.  Taken  internally,  it 
operates,  like  most  other  empyreumatic  oils,  on  the  nervous  system,  and  is  used  as 
a  stimulant,  antispasmodic,  and  emmenagogue,  in  hysteria  and  amenorrhcea.  The 
dose  is  from  ten  to  fifteen  drops.  It  is  a  constituent  of  the  Tinctura  Ammonite 
composita,  which  is  made  in  imitation  of  Eau  de  Luce,  the  history  of  which  has 
been  fully  detailed  by  Beckmann.3 

Artificial  Musk  (Mosrhus  artificialis ;  Moschus  faclitius)  is  prepared  by  adding  gradually 
I  Siiiss  of  concentrated  nitric  acid  to  fgj  of  oil  of  amber,  in  a  large  glass  tumbler.  When  the 
acid  is  not  of  sufficient  strength,  its  action  must  be  assisted  by  heat.  The  oil  is  gradually  resin- 
itied  at  the  expense  of  the  oxygen  of  the  acid;  nitrous  fumes  being  evolved.     An  orange  yellow 

"    United  States  Dispensatory.  2  Kidd' s  Outlines  of  Mineralogy,  vol.  ii.  p   33    Oxford    1809 

'  History  of  Inventions  and  Discoveries,  2d  edit.  vol.  iv  p.  595,  Lond.  1S14.  ' 
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resin,  having  a  peculiar  musky  odour,  is  obtained;  which  is  to  be  well  washed  with  water  to 
remove  all  traces  of  acid.  Artificial  musk  is  reputed  to  be  antispasmodic  and  nervine,  and 
has  been  employed  in  hooping-cough,  and  low  nervous  fevers.  A  tincture  of  it  (Tinctura 
Moschi  artificialis)  is  prepared  by  dissolving  £]'  of  artificial  musk  in  f^x  of  rectified  spirit.  The 
dose  is  f  3J. 

2.  ACIDCM  SUCCIMCDK;  Succinic  Acid,  or  the  Acid  of  Amber  ;  Sal  Succini.— 
This  acid  is  obtained  in  the  distillation  of  amber.  The  mode  of  purifying  it  has 
been  already  stated.  It  may  also  be  procured  by  the  oxidation  of  stearic  and  mar- 
garic  acids.  It  crystallizes  in  colourless  white  scales  or  prisms,  which  are  quite 
volatile.    Anhydrous  succinic  acid  is  composed  of  C4H2O3=50.    The  sublimed  acid 

is  composed  of  2S+HO=109.  It  is  soluble  in  water;  scarcely  so  in  cold,  but 
more  so  in  boiling,  alcohol.  It  is  almost  insoluble  in  oil  of  turpentine,  by  which  it 
is  distinguished  from  benzoic  acid.  Succinate  of  ammonia  produces,  with  the  salts 
of  the  sesquioxide  of  iron,  a  brownish-red  flaky  precipitate  (jpersuccinate  of  iron), 
and,  with  the  salts  of  lead,  a  white  precipitate  (succinate  of  lead).  Succinic  acid 
is  said  to  possess  stimulant  and  antispasmodic  properties,  and  to  promote  perspira- 
tion and  excretion  of  urine.  It  was  formerly  employed  in  rheumatism,  gout,  sup- 
pressed or  repressed  eruptions,  and  cramps.  It  is  now  never  used  in  medicine. 
The  dose  in  which  it  was  formerly  given  was  grs.  v  to  grs.  xv. 

314.    OLEUM  ANIMALE   EMPYREUMATICUM  —  EMPY- 
REUMATIC  ANIMAL  OIL. 

When  animal  substances  (as  bone  or  hartshorn)  are  subjected  to  destructive  dis- 
tillation, a  fetid  volatile  oil  is  obtained,  which  is  commonly  called  Animal  or  Dip- 
pel's  Oil.  That  which  is  found  in  commerce  is  obtained  in  the  manufacture  of 
bone  black.  It  is  identical  in  its  nature  with  the  Oleum  Cornu  Cervi,  or  Oil  of 
Hartshorn,  formerly  used  in  medicine.  As  usually  met  with,  it  is  a  thick,  brown, 
viscid  oil,  having  a  most  repulsive  odour.  By  distillation,  however,  it  may  be 
rendered  colourless  and  limpid,  but  is  soon  altered  by  the  action  of  air  and  light. 
Its  ultimate  constituents  are  Carbon,  Hydrogen,  Nitrogen,  and  Oxygen.  It  con- 
tains ammonia,  and  therefore  has  an  alkaline  reaction.  Unverdorben  alleges  that 
it  contains  four  oily  salifiable  bases,  to  which  he  has  given  the  names  of  odorine, 
animine,  olanine,  and  ammoline.  Reichenbach  has  obtained  creasote  from  it,  and 
ascribes  to  this  principle  the  supposed  virtues  of  animal  oil.  Whatever  may  be  its 
active  principle,  animal  oil  is  undoubtedly  a  very  powerful  agent.  In  large  doses, 
it  acts  as  an  energetic  poison,  operr  ting  in  two  ways,  locally  as  an  irritant,  remotely 
as  a  narcotic.1  Swallowed  in  moderate  doses,  it  stimulates  the  vascular  and  nerv- 
ous systems,  and  is  esteemed  antispasmodic.  It  has  been  employed  as  a  local  agent 
in  bruises,  gangrene,  porrigo,  and  other  diseases  of  the  skin.  Internally  it  has 
been  used  to  prevent  an  attack  of  epilepsy  or  ague,  as  a  stimulant  in  low  fevers, 
and  as  an  antispasmodic  in  hysteria  and  other  affections  of  the  nervous  system  ac- 
companied with  convulsive  movements.  Bremser3  used  Chabert's  oil  (prepared  by 
mixing  three  parts  oil  of  turpentine  with  one  part  Dippel's  oil,  and  distilling  three 
parts)  as  an  anthelmintic  in  tape-worm.  The  dose  of  animal  oil  is  a  few  drops, 
cautiously  increased. 


Order  LXXIII.  GUTTIFER.E,  Mssieu.— THE  MANGOS- 
TEEN TRIBE. 

Clusiace^,  Lindley. 

Characters. — Sepals  2  or  6,  usually  persistent,  round,  frequently  unequal,  and  coloured  ;  aesti- 
vation imbricated.     Petals  hypogynous,  4  to  10.  Stamens  hypogynous,  indefinite  or  rarely  definite 

1  Christison,  Treatise  on  Poisons.  2  Traiti  sur  les  Vers  Intestin.  Paris,  1824. 
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Fig.  402. 


distinct,  or  variously    united   to  the   base ;  filaments 
unequal;   anthers   adnate,  introrse  or  extrorse,  some- 


times unilocular,  and  sometimes  opening  by  a  pen, 
Torus  fleshy,  occasionally  5-lobed.  Ovary  solitary, 
1  or  many-celled  ;  ovules  solitary,  or  several  in  each 
cell,  erect  or  ascending,  or  numerous,  and  attached 
to  several  placeniae  ;  style  usually  0,  or  very  short, 
seldom  conspicuous;  stigmas  peltate  or  radiate. 
Ftuit  capsular  or  fleshy,  or  drupaceous,  1-  or  many- 
celled,  valvular  and  septicidal,  or  indehiscent.  Seeds 
definite,  in  a  pulp,  apterous,  often  arillate;  testa  thin 
and  membranous;  albumen  none ;  embryo  straight; 
radtile  small  next  the  hilum  ;  cotyledons  large,  thick, 
and  fleshy,  often  cohering.  Trees  or  shrubs,  some- 
times parasitical.  Juice  resinous.  Leaves  exstipulate, 
always  opposite,  coriaceous,  with  a  strong  midrib, 
and  many  oblique  lateral  parallel  veins.  Flowers 
articulated  with  their  peduncle. —  (Wight  and 
Anion  ) 

Properties. — The  species  all  abound  in  a  viscid, 
yellow,  acrid,  and  purgative  gum-resinous  juice,  re- 
sembling Gamboge  (Lindley).  Several  species  of 
Garcinia  yield  edible  fruits.  The  fruit  G.  Mangostana 

(Fig.  402)  is  the  most  delicious  of  East  Indian  fruits,  and  is  "  the  only  fruit  which  sick  people 

are  allowed  to  eat  without  scruple." 


Garcinia  Mangostana. 


315.  GARCINIJE  SPECIES  INCERTA,  L  -THE 
GAMBOGE  PLANT. 

Hebradendron  cambogioides,  Graham,  E.  D. — Cambogia  Gutta,  Linn. — Stalagmitis  cambogioides,  Moon. 

Sex.  Syst  '  Monoecia,  Monadelphia. 

(Gummi  resina,  L. — Gummy-resinous  exudation,  E.  D .) 

[Gumbogia,  U.  S.] 


History. 


Fig.  403 


Hebradendron  cambogioides 


•The  first  notice  of  gamboge  is  by  Clusius,3  in  1605.  He  received 
this  gum-resin,  in  1603,  from  Peter  Garet,  of  Amster- 
dam. It  had  been  brought  from  China  by  Admiral 
van  Neck  and  his  companions,  and  its  oriental  name 
was  said  to  be  Ghittaiemou. 

[Botany.  Gen.  Char. — Flowers  polygamous.  Sta- 
mens more  or  less  united.  Anthers  opening  longitudin- 
ally.    Fruit  succulent,  4-  to  10-celled. 

Hab. — Ceylon,  Indian  Archipelago. 

The  annexed  cut  represents  the  plant  still  adopted 
in  the  Edinburgh  and  Dublin  Pharmacopoeias  as  that 
yielding  gamboge.  The  London  College  have  agreed 
with  Dr.  Christison  in  considering  the  distinctive  cha- 
racters given  by  the  late  Dr.  Graham  insufficient  to 
authorize  a  generic  distinction,  and  so  to  separate  the 
plant  described  by  him  from  the  genus  Garcinia.  The 
true  gamboge  plant  appears  to  have  been  possessed  by 
Dr.  Almeida,  of  Singapore,  who  received  it  from  Siam 
direct.  It  has  not,  however,  been  fully  described  — 
Ed.] 


A.  Male  flowering  branch. 

1.  Back  view  of  a  flower.  The  Stalagmitis  Cambogioides,  Murray  ,3  L .;  S.  Cambosia  Per- 

2.  Bide  view  of  the  calyx  soon    D   does  not  ron\\„  <>„;-»      ti               •                ,  .   ,    ,'     ' 

and  column  of  stamens.  Z»"'r-,     ,          no.t  rea"y  ,eX,*t-     The  sPecimen,  which  has  been 

B.  Fruit-bearing  branch.  aescnoed  as  such,  is  in  the  Banksian  Herbarium,  and  was  found 

3.  Section  of  fruit  with  its  by  Mr.  Brown*  to  consist  of  two  plants  (Xanthochymus  ovalifolius 

fourseeda- of  Roxburgh,  and  Hebradendron  cambogioides  of  Graham),  the 


i  As  the  female  flowers  have  not  yet  been  examined   the  true  nlapo  nf  h,;=  „i„„,  ■     .u 
must  at  present  be  doubtful.     Linna/us  puts  his  gen'uT Wirt  J"  ^^P.f^^X^'"™1  8y8tem 
-  Exot.  lib.  iv.  cap.  vm.  p.  82.  3         »/-•_.     s5-.,. 

*  Graham,  Comp.  to  Bot.  Mag.  ii.  197.  Lomm.  Gotttng.  ix.  169. 
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union  of  which  had  been  concealed  by  sealing  wax.  As  it  appears,  according  to  Dr.  Christison,1 
that  the  gamboge  of  Siam  is  "as  nearly  as  possible  identical  in  composition  and  properties" 
with  that  of  Ceylon,  it  is  probable  that  both  are  obtained  from  the  same,  or  some  nearly  allied 
species.  Indeed,  it  has  been  suggested  that  the  plant  may  have  been  carried  from  Siam  to 
Ceylon;  for  the  Bboodist  religion  is  supposed  to  have  passed  from  the  former  to  the  latter 
country,  and  with  it  the  practice  of  painting  the  temples  and  holy  places  with  gamboge. 

Preparation. — The  only  account  which  we  possess  of  the  method  of  obtaining 
Siam  gamboge,  is  that  given  to  Kbnig  by  a  Catholic  priest  residing  at  Cochin- 
China.2  According  to  this  statement,  when  the  leaves  or  branchlets  are  broken,  a 
yellow  milky  juice  issues  guttatim  (hence  the  origin  of  the  term  Gummi  Guttae, 
applied  to  gamboge),  and  is  received  either  on  the  leaves  of  the  tree,  or  in  cocoa- 
nut  shells,  and  from  thence  is  transferred  into  large  flat  earthen  vessels,  where  it 
is  allowed  to  harden  during  the  summer  season,  and  is  afterwards  enveloped  with 
leaves.  The  cylindrical  or  pipe  variety  receives  its  form  by  being  run  into  the 
joints  of  the  bamboo  while  it  is  in  the  liquid  state.3  A  few  years  since,  there  was 
an  importation  of  gamboge  in  the  bamboo  cylinders  (gamboge  in  the  bamboo). 
Each  cylinder  or  stem  was  about  twenty-one  inches  long  and  one  inch  and  a  half 
in  diameter,  closed  at  the  lower  end  by  the  transverse  partition  of  the  nodus,  and 
at  the  upper  by  a  piece  of  oil-skin.  In  Ceylon,  gamboge  is  obtained  by  wounding 
the  bark  of  the  tree  in  various  places  with  a  sharp  stone,  when  the  flowers  begin 
to  appear.  The  cream-like  juice  which  exudes  hardens  in  the  sun.*  According  to 
Mrs.  Walker,  the  Cingalese  method  of  collecting  it  is  "  by  cutting  pieces  of  the 
bark  completely  off,  about  the  size  of  the  palm  of  the  hand,  early  in  the  morning. 
The  gamboge  oozes  out  from  the  pores  of  the  bark  in  a  semi-liquid  state,  but  soon 
thickens,  and  is  scraped  off  by  the  collectors  next  morning,  without  injury  to  the 
tree,  the  wounds  in  the  bark  readily  healing,  and  becoming  fit  to  undergo  the  ope- 
ration again."5 

Description. — Two  kinds  of  gamboge  (cambogia  ;  gnmmi-guttse)  are  described 
by  pharmacological  writers — viz.  the  Siam  and  the  Ceylon.  Of  these,  the  first  only 
is  known  in  commerce. 

1.  Siam  Gamboge  (Cambogia  Siamensis,  Ph.  Ed.). — This  is  the  gamboge  of 
the  shops.  It  is  brought  to  this  country  sometimes  direct  from  Siam;  at  other 
times,  indirectly  by  way  of  Singapore,  Penang,  or  Canton.  It  comes  over  in  boxes, 
cases,  or  chests.  In  1839,  duty  (-is.  per  cwt.)  was  paid  on  15  cwts.;  in  1838,  on 
40  cwts.  It  presents  itself,  in  commerce,  in  three  forms :  1st,  in  rolls  or  solid 
cylinders  ;  2dly,  in  pipes  or  holloio  cylinders  ;  3dly,  in  cakes  or  amorphous  masses. 
Both  the  solid  and  hollow  cylinders  are  known  in  commerce  as  pipe  gamboge. 
"What  is  called  coarse  gamboge  consists  of  the  commonest  pieces  of  the  above. 

a.  Pipe  gamboge  consists  of  cylindrical  pieces,  varying  in  size  from  one  to  three 
inches  in  diameter.  Some  of  them  appear  to  have  been  formed  by  rolling;  but 
many  of  them  are  striated,  from  the  impression  of  the  bamboo  stems,  into  the  hol- 
low of  which  the  gamboge  juice  has  been  run,  and  not  unfrequently  portions  of  the 
stems  are  still  adherent;  and  on  one  occasion,  as  above-mentioned,  the  gamboge  was 
imported  in  the  stems  (gamboge  in  the  bamboo).  The  gamboge  cylinders  are  some- 
times distinct,  and  covered  externally  with  a  dirty  greenish-yellow  dust ;  at  others, 
agglutinated,  or  even  folded,  so  as  to  form  masses  of  varying  sizes  and  forms.  Pipe 
gamboge  occurs  in  all  qualities ;  the  finest  and  the  worst  specimens  of  gamboge 
which  I  ever  saw  having  this  form.  Fine  gamboge  is  brittle  and  odourless  ;  it  has 
very  little  taste  at  first,  but,  after  some  time,  it  causes  a  sensation  of  acridity  in  the 
throat.  Its  fracture  is  conchoidal;  its  fractured  surface  is  opake,  reddish-yellow, 
with  a  glimmering  lustre.  It  is  completely  dissolved  by  the  successive  action  of 
ether  and  water.  Mixed  with  a  sufficient  quantity  of  water,  it  forms  a  yellow  emul- 
sion, the  films  of  which  are  excellent  microscopic  objects  for  observing  the  active 

1  Comp.  to  the  Bot.  Mag.  vol.  ii.  p.  236.  2  Murray,  App.  Med.  iv.  f>56. 

*  White,  Voyage  to  the  China  Seas,  Boston,  1823,  p.  250,  quoted  by  Dr.  A.  T.  Thomson,  in  Lond.  Disp. 

*  Murray,  op.  cit.  pp.  108  and  057.  »  Graham,  op.  supra  cit.  p.  196. 
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molecules  described  by  Mr.  R.  Brown.1  The  powder  of  fine  gamboge  is  bright  yel- 
low.    The  Edinburgh  College  gives  the  following  characters  of  pure  gamboge  :— 

"Fracture  somewhat  concboidal,  smooth,  and  glistening;  a  decoction  of  its  powder,  cooled,  is 
not  rendered  green  by  tincture  of  iodine,  but  merely  somewhat  tawny." 

The  iodine  is  employed  to  prove  the  absence  of  starch.  Inferior  qualities  of  gam- 
boge are  harder,  more  earthy  in  fracture ;  the  fractured  surface  is  brownish  or  gray- 
ish-yellow, frequently  with  black  spots,  from  the  presence  of  foreign  bodies  which 
are  intermixed.  It  is  not  completely  dissolved  by  the  successive  action  of  ether  and 
water.  Iodine  readily  detects,  in  the  cooled  decoction,  starch,  by  the  green  colour 
which  it  gives  rise  to. 

0.  Lump  or  Cake  Gamboge  occurs  in  masses  of  several  pounds  weight.  Its 
quality  is  inferior  to  the  finest  pipe  kind.  Internally  we  observe  fragments  of  wood, 
twigs,  and  air-cells.  In  most  of  its  characters  it  agrees  with  the  inferior  qualities 
of  pipe  gamboge,  and  like  this  contains  starch. 

2.  Ceylon  or  Cingalese  Gamboge  (Cambogia  Zeylanica,  Pb.  Ed.). — I  am  unac- 
quainted with  this  kind  of  gamboge,  which  is  unknown  in  English  commerce.  Dr. 
Cbristison  says  that,  as  he  has  seen  it,  it  "  is  usually  in  small  irregular  fragments, 
but,  as  originally  collected,  is  in  flattish  round  masses,  as  if  moulded  in  shallow 
bowls,  weighing  about  a  pound  or  upwards  ;  and  it  appears  to  be  composed  of  aggre- 
gated irregular  tears,  with  interspaces  and  cavities,  which  are  lined  with  a  dark  pow- 
dery matter,  or  with  a  powder  of  an  earthy  appearance.  Altogether  it  seems  a  very 
coarse  article."  It  forms,  "with  great  ease,  an  emulsion  nowise  inferior  in  smooth- 
ness, and  very  little,  if  at  all,  in  liveliness  of  tint,  to  that  of  the  very  best  Pipe 
Gamboge  of  Siam." 

Composition. — Gamboge  was  analyzed,  in  1808,  by  Braconnot;3  in  1813,  by 
John  f  and  in  1836,  by  Dr.  Cbristison.4 


Soluble  gum  .  . 
Woody  fibre    .  . 

Moisture   .... 

Siam  Gamboge. 

Ceylon  Gambo 

ge. 

Cylindrical  or 
pipe. 

Cake  or  Lump. 

Coarse. 

First. 

Second. 

First. 

Second 

First. 

Second. 

First. 

Second. 

Third. 

74.2 
21.8 
trace. 

4.8 

71.6 
24.0 
trace. 

4.8 

64.3 
20.7 
4.4 
6.2 

4.0 

65.0 
19.7 
6.2 
50 

4.2 

61.4 
17.2 

7.8 
7.8 

7.2 

35.0 
14.2 
19  0 
22.0 

10.6 

08.8 

20.7 

6.8 

4.6 

71.5 
3S.8 
5.7 

(  not  ascer- 
(      tained. 

72.9 
19.4 
4.3 

not  ascer- 
tained. 

Gamboge  .... 

100.8 

100.4 

99.6 

100.1 

101.4 

100.8 

100.9 

96.0 

96.6 

1.  Gambogic  Acid;  Gambodk  Jcid,  Johnston ;  Re.rin,  Cbristison. — Obtained  by  evaporating 
to  dryness  the  ethereal  tincture  of  the  pure  gum-resin.  It  is  brittle,  in  thin  layers  of  a  deep 
orange  colour,  in  thicker  masses  of  a  cherry-red  tint.  It  is  insoluble  in  water,  but  soluble  in 
alcohol,  and  still  more  so  in  ether.  It  communicates  an  appreciable  yellowness  to  10,U00  times 
its  weight  of  spirit.  It  is  soluble  in  the  caustic  alkalies,  forming  dark  red  solution's  (alkaline 
gambogiates).  which  yield,  with  acids,  a  yellow  precipitate  (gambogic  acid) ;  with  acetate  of  lead, 
a  yellow  (gambogiale  of  lead)  ■  with  the  salts  of  iron,  a  dark-brown  (gambogiate  of  iron),  and 
with  sulphate  of  copper,  a  brown  one  (gambogiale  of  copper).  The  composition  of  gambogic 
acid,  according  to  Johnston,5  is  CJ0H23O8.  When  heated  to  about  400°  F.  it  undergoes  partial 
decomposition,  a  resin  soluble  in  cold  alcohol  being  formed,  and  another  insoluble  in  That  liquid. 
The  constitution  of  the  latter  seems  to  be  represented  by  C40H22O9.— In  doses  of  five  grains, 
gambogic  acid  occasioned  profuse  watery  discharges,  without  pain  or  other  uneasiness.  If  the 
activity  of  gamboge  depended  solely  on  the  resin,  five,  or  five  and  a  half,  grains  of  the  resin 
should  be  equal   to  seven  of  gamboge;  but,  according   to  Dr.  Cbristison,  this  is  not  the  case. 


1   Phil.  Man.  for  Sept.  1S28  and  1829. 
'  Grnelin,  Hand,  de  them.  ii.  0:20. 
»  Phil.  Trans.  1839. 


Q  Ann.  de  Chim.  Ixviii.  33. 

4  Companion  to  the  Botanical  Magazine,  ii.  233. 
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Hence,  either  it  is  not  the  sole  active  ingredient,  or  it  becomes  somewhat  altered  in  the  process 
for  procuring  it ;  the  latter  supposition  is  the  more  probable. 

2.  Gum  (drabine?). — The  gum  of  gamboge  is  soluble  in  water,  like  gum  Arabic. 

3.  Starch  or  Fecula. — This  substance,  which  is  found  in  common  gamboge,  is  doubtless  an 
adulterating  substance. 

Chemical  Characteristics. — Gamboge  emulsion  becomes  transparent  and 
deep  red  on  tbe  addition  of  potash,  forming  gambogiate  of  potash.  Digested  in 
alcohol  or  ether,  gamboge  yields  orange-red  tinctures  (solutions  of  gambogic  acid). 
The  ethereal  tincture  dropped  on  water  yields,  on  the  evaporation  of  the  ether,  a 
thin,  bright  yellow,  opake  film  or  scum  (gambogic  arid),  soluble  in  caustic  potash. 
The  alcoholic  tincture  dropped  into  water  yields  a  bright,  opake,  yellow  emulsion, 
which  becomes  clear,  deep  red,  and  transparent,  on  the  addition  of  caustic  potash. 
The  gambogiate  of  potash  (obtained  by  any  of  the  above  processes)  gives,  if  the 
alkali  be  not  in  excess,  with  acids,  a  yellow  precipitate  (gambogic  acid);  with  ace- 
tate of  lead,  a  yellow  precipitate  (gambogiate  of  lead);  with  sulphate  of  copper, 
brown  (gambogiate  of copper) ;  and  with  the  salts  of  iron,  dark  brown  {gambogiate 
of  iron). 

The  detection  of  gamboge  in  pills  has  become,  on  some  occasions,  an  important  object  of 
medico-legal  research.1  Spurious  extraclum  colocynthidis  compositum,  and  the  pill  cochice  of  the 
shops,  sometimes  contain  gamboge.  The  mode  of  detection,  in  all  these  cases,  is  simple:  Digest 
one  portion  of  the  suspected  substance  in  alcohol,  and  another  in  ether.  Then  subject  the  alco- 
holic and  ethereal  tinctures  to  the  tests  above  mentioned. 

In  external  appearance,  the  resin  of  Xanthorraa  hostile  is  the  only  substance  that  could,  by  a 
remote  possibility,  be  confounded  with  gamboge.  But  the  above  chemical  characters  readily 
distinguish  gamboge.  They  would  also  prevent  the  yellow  colouring  matter  of  saffron,  of  tur- 
meric, and  of  rhubarb,  from  being  confounded  with  that  of  gamboge. 

Physiological  Effects,  o.  On  Animals  generally. — The  animals  on  which 
the  effects  of  gamboge  have  been  tried,  are  dogs,  horses,  oxen,  sheep,  and  rabbits. 
From  his  experiments  on  dogs,  Orfila3  inferred  that  it  is  a  powerful  local  irritant; 
and  that  when  applied  to  any  of  the  animal  tissues,  its  fatal  operation  depends,  not 
on  its  absorption,  but  on  its  powerful  local  action,  and  on  the  sympathetic  irritation 
of  the  nervous  system.  It  appears  to  be  an  uncertain  and  dangerous  medicine  for 
herbivorous  animals,  and  is,  therefore,  never  employed  by  veterinarians.  Daubenton 
states,  that  two  drachms  killed  a  sheep.3  Two  ounces  and  a  half  have  been  found 
to  produce  very  little  effect  on  a  cow;  while  twice  that  quantity  caused  dysentery, 
which  continued  seventeen  days.  On  the  horse,  from  six  to  twelve  drachms  have 
merely  rendered  the  stools  somewhat  softer  and  more  frequent,  although  shivering, 
loss  of  appetite,  irregularity  of  pulse,  great  anxiety,  and  other  alarming  constitu- 
tional symptoms  were  brought  on.4  On  the  other  hand,  Viborg5  has  given  an  ounce 
to  the  horse  without  any  remarkable  effect. 

0.  On  Man. — Taken  in  small  doses,  gamboge  promotes  the  secretions  of  the  ali- 
mentary canal  and  of  the  kidneys,  and  causes  more  frequent  and  liquid  stools  than 
natural.  In  larger  doses,  it  occasions  nausea,  oftentimes  vomiting,  griping  pains  of 
the  bowels,  watery  stools,  and  increased  discharge  of  urine.  When  the  action  is 
very  violent,  there  is  great  depression  of  the  vascular  system.  In  excessive  doses,  it 
acts  as  an  acrid  poison.  A  drachm  caused  horrible  vomiting  and  purging,  followed 
by  syncope  and  death.8  The  deaths  which  have  occurred  from  the  use  of  enormous 
quantities  of  Morisou's  pills7  are  mainly  ascribable  to  the  gamboge  contained  in 
these  medicines.  In  these  cases,  the  symptoms  were  violent  vomiting  and  purging, 
abdominal  pain  and  tenderness,  cold  extremities,  and  sinking  pulse.  On  post- 
mortem examination,  inflammation,  ulceration,  and  mortification  of  the  intestines, 
were  found. 

Gamboge*  belongs  to  the  active  hydragogues  and  drastic  purgatives.     Its  activity 

1  Trial  of  Joseph  Webb,  at  York  Summer  Assizes,  1834,  taken  by  Mr.  Frazer,  Lond.  1834. 

2  Toxicol.  Gin.  3  Mim.  cle  la  Soc.  Roy  de  Mid.  de  Paris,  t.  iv.  p.  261. 
'  Moiroud,  Pharm.  V£t.  p.  267—8.                        »  Wibmer,  Wirk.  der  Arzneim.  u.  Gifte,  ii.  369. 

•  Pnullini,  Eph.  Nat.  <  ur.  Dec.  i.  Ann.  viii.  p.  139. 

1  See  Lond.  Med.  Gaz.  vol.  xiv.  612  and  759 ;  xvii.  357,  415,  and  623;  xviii.  75  and  297,  and  six.  976. 
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is  inferior  to  elatcrium  and  croton  oil.  In  acridity  it  exceeds  jalap,  scammony,  and 
even  colocynth.  In  its  mode  of  operation  it  is  allied  to,  though  scarcely  so  acrid  as 
euphorbium.  It  is  exceedingly  apt  to  irritate  the  stomach,  and  to  occasion  nausea 
and  vomiting.  This  arises  from  its  ready  solubility  in  the  gastric  juices.  As  this 
action  on  the  stomach  is  exceedingly  objectionable,  we  sometimes  endeavour  to  lessen 
it  by  conjoining  aloes,  or  some  other  substance  which  diminishes  the  solubility  of 
gamboge  in  aqueous  fluids,  and  by  giving  the  medicine  in  the  form  of  pill.  Sun- 
delin1  ascribes  to  gamboge  an  especial  power  of  exciting  the  vascular  system  (arte- 
ries and  veins)  of  the  pelvic  organs,  in  virtue  of  which,  he  says,  it  readily  gives  rise 
to  the  hemorrhoidal  flux  and  uterine  hemorrhage.  Farthermore,  he  regards  it  as 
powerfully  irritating  and  exciting  to  the  abdominal  nerves,  especially  the  sacral  and 
pelvic  divisions. 

Uses. — From  the  foregoing  account  of  the  effects  of  gamboge,  it  is  very  evident 
that  it  is  a  remedy  well  adapted  for  acting  as  a  stimulus  to  the  abdominal  and  pelvic 
viscera,  eitber  to  rouse  them  when  in  a  torpid  state,  or  to  give  them  preternatural 
activity,  and  thereby  to  relieve  some  distant  organ,  on  the  principle  of  counter- 
irritation.  On  the  other  hand,  the  use  of  gamboge  is  highly  objectionable  when 
there  is  an  irritable  or  inflammatory  condition  of  the  stomach  or  bowels,  a  tendency 
to  abortion,  or  to  uterine  hemorrhage,  and  also  when  we  do  not  want  to  promote  or 
increase  the  hemorrhoidal  discharge.  The  following  are  some  of  the  cases  in  which 
we  employ  it : — 

1.  In  constipation,  where  an  active  cathartic  of  small  bulk  is  required,  gamboge 
is  employed.  It  is,  however,  not  given  alone,  as  the  necessary  dose  would  be  very 
apt  to  create  nausea  and  vomiting.  It  is,  therefore,  usually  conjoined  with  other 
and  milder  purgatives,  the  operation  of  which  it  increases  and  quickens,  while  they, 
by  diminishing  its  solubility  in  the  juices  of  the  stomach,  lessen  its  tendency  to 
create  nausea  or  vomiting.  The  Pilulm  catharticse  composite,  Ph.U.  S.,  and  the 
Filrute  cambogiss  composite,  L.  D.,  may  be  referred  to  as  preparations  in  which 
these  objects  have  been  kept  in  view. 

2.  In  cerebral  affections,  as  apoplexy,  or  a  tendency  thereto,  gamboge,  usually 
associated  with  other  purgatives,  as  above  stated,  is  a  highly  valuable  counter-irri- 
tant purgative.  By  stimulating  and  rousing  the  nerves,  bloodvessels,  and  secretory 
apparatus  of  the  abdomen,  it  is  often  calculated  to  relieve  determinations  of  blood 
to  other  parts. 

3.  In  drojmes,  gamboge  has  been  employed,  on  account  of  its  hydragogue  opera- 
tion, where  the  use  of  drastic  purgatives  is  indicated.  To  its  efficacy  numerous 
practitioners  have  borne  testimony.  It  is,  however  rarely  given  alone,  but  usually 
in  combination  with  other  and  milder  remedies  (as  jalap  and  bitartrate  of  potash) 
of  the  same  class.  If  it  be  desirable  to  act  also  on  the  kidneys,  an  alkaline  solution 
of  gamboge  has  been  recommended.  Gamboge  has  been  thought  more  especially 
serviceable  in  those  forms  of  dropsy  connected  with  hepatic  obstruction. 

4.  As  an  anthelmintic,  gamboge  has  been  frequently  employed  as  a  remedy  for 
tapeworm,  and  not  unfrequently  with  considerable  success.  Several  empirical  an- 
thelmintic remedies2  are  said  to  owe  their  efficacy  to  this  substance.  It  is  an  im- 
portant constituent  of  Madame  Nouffer's  specific. 

Administration.— On  account  of  its  tendency  to  occasion  vomiting  and  griping, 
gamboge  is  usually  given  in  small  doses,  as  from  one  to  three  or  four  grains  in  the 
form  of  pill,  and  repeated  every  four  or  six  hours.  In  this  way,  it  may  be  given 
with  safety  and  without  inconvenience.  The  full  dose  of  it  is  said  to  be  from  ten 
to  fifteen  grains.  An  alkaline  solution  of  gamboge  has  been  long  known  on  the 
continent  under  the  name  of  tincture  of  gamboge  (tinctura  gummi  guttse)?  and  has 
been  employed  as  a  powerful  diuretic  in  dropsy.  It  consists  of  gamboge,  in  powder, 
|ss;  carbonate  of  potash  gj  (intimately  mixed  with  the  gamboge):  and  brandy  ?xii. 
Digest  with  a  gentle  heat  for  four  days.— Dose  f5ss  to  f 3j 
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Antidote. — In  poisoning  by  gamboge,  our  cbief  reliance  must  be  placed  on  the 
palliatives  already  mentioned  for  poisoning  by  euphorbium  and  elaterium.  I  am 
acquainted  with  no  well-ascertained  antidote,  though  the  alkalies  (carbonate  of 
potash,  according  to  Hahnemann1)  have  been  said  to  diminish  the  violence  of  the 
topical  action  of  gamboge. 

PILULjE  CAMBOGLE  COMPOSITE,  L. ;  PiMae  Cambogise,  E.;  Gamboge  Pills.— 
(Gamboge,  bruised,  3ij  [one  pari,  E.~\ ;  Socotrine  or  Hepatic  Aloes,  bruised,  3iij 
[East  Indian  or  Barbadoes  Aloes,  one  part,  E.~\ ;  Ginger,  bruised,  3j  [Aromatic 
powder,  one  part,  E.~\  ;  Soft  Soap  gss  [Castile  Soap,  two  parts,  E.~\.  Mix  the  pow- 
ders together,  then  add  the  soap  [and  then  a  sufficiency  of  syrup,  E.~],  and  beat 
them  into  one  mass.) — Cathartic — considerably  more  active  than  the  Pilulse  Aloes 
compositse.  Employed  in  obstinate  constipation. — Dose,  grs.  x  to  grs.  xv. — The  aloes, 
by  diminishing  the  solubility  of  the  gamboge,  renders  the  latter  less  likely  to  irritate 
the  stomach.  The  formula  is  said  to  be  a  simplification  of  one  proposed  by  Dr. 
George  Fordyce. 

316.  CANELLA  ALBA,  Murray,  L.  E.  D  -LAUREL-LEAVED 
CANELLA,  OR  WILD  CINNAMON. 

Sex.  Syst.  Dodecandria,  Monogynia. 

(Cortex,  i.— Bark,  E.  D.) 

[Canella,  U.  S.] 

History. — The  bark  of  this  tree  has  been  frequently  confounded  with  that  of 
Drimys  Winteri,  hereafter  to  be  described.  Clusius3  describes  both  barks,  and 
notices  two  kinds  of  canella  bark. 

Botany.  Gen.  Char.—  Sepals  5.  Petals  5  ;  somewhat  coriaceous,  glaucous- 
blue,  contorted  in  aestivation.  Stamens  united  to  form  a  tube  ;  anthers  15,  resem- 
bling furrows.  Stiymas  3.  Berry  3-celled,  or  by  abortion  1-celled;  cells  1-  or  2- 
seeded.  Embryo  (according  to  Gaertner,  but  perhaps  an  error)  surrounded  by 
fleshy  albumen,  curved,  with  linear  cotyledons.  (De  Cand.) 

Sp.  Char.— The  only  species. 

A  tree,  growing  from  10  to  50  feet  high.  Leaves  alternate,  shining,  obovate, 
cuneate  at  the  base,  coriaceous  and  opake  when  old,  dotted  when  young.  Flowers 
small,  clustered,  purple.     Berry  the  size  of  a  pea,  fleshy,  smooth,  blue  or  black.3 

Hab. — West  Indies  and  continent  of  America. 

Description. — The  canella  bark  of  the  shops  (cortex  canellse  albse),  sometimes 
termed  on  the  continent  costus  dulcis  or  costus  corticosus,  is  the  inner  bark  of  the 
stem  and  branches.  It  occurs  in  quills  or  broken  pieces,  which  are  hard,  somewhat 
twisted,  of  a  yellowish-white  or  pale  orange-colour,  somewhat  lighter  on  the  inter- 
nal surface,  and  have  an  aromatic  clove-like  odour,  an  acrid  peppery  taste,  and  a 
white  granular  fracture. 

J.  Bauhin  and  others  have  confounded  it  with  Winter's  bark;  hence  it  has  been 
denominated  spurious  Winter's  baric  (cortex  Winteranus  spurius).  The  pale  colour 
of  its  inner  surface  is  one  out  of  several  physical  characters  by  which  the  two  barks 
may  be  distinguished.  Chemically  they  may  be  distinguished  by  nitrate  of  baryta 
and  sulphate  of  iron,  both  of  which  cause  precipitates  in  the  infusion  of  Winter's 
bark,  but  not  in  that  of  canella.4 

Composition. — Canella  bark  was  analyzed,  in  1820,  by  Henry  ;5  and  in  1823, 
by  Petroz  and  Robinet.8 

l  Huf eland1  s  Journ.  Bd.  v.  S.  12.  2  Exot.  lib.  iv.  cap.  i.  p.  75,  and  cap.  iii.  p.  78. 

3  Swartz,  Trans.  Linn.  Soc.  i.  96.  4  Journ.  de  Pkarm.  t.  v.  p.  481. 

«  Ibid.  '  Op.  cit.  vol.viii.  p.  197. 
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Henry's  Analysis. 
Volatile  oil. 
Aromatic  resin. 

Brownish-yellow  colouring  matter. 
Kx  tractive. 
Gum. 
Starch. 
Albumen. 
Lignin. 
Salts. 


Canella  Bark. 


Petroz  and  RobineVs  Analysis. 
Volatile  oil. 
Resin. 

Hitter  extractive. 
Canellin. 
Gum. 
Starch. 
Albumen. 
I.ienin. 
Salts. 


Canella  Bark. 


1.  Volatile  Oil  of  Canella  Bark — According  to  Cartheuser,  it  is  dark  yellow,  fluid,  and 
heavier  than  water.     It  has  an  acrid  taste. 

2.  Resin. — Henry  found  this  constituent  to  be  aromatic,  but  not  acrid. 

3.  Bitter  Extractive. — Brown,  very  bitter,  not  crystallizable.  Soluble  in  alcohol,  ether, 
and  slightly  in  water. 

4.  Canellin — (Mannite?). — A  crystallizable,  saccharine  substance,  incapable  of  undergoing 
the  vinous  fermentation. 

Physiological  Effects. — Canella  bark  is  an  aromatic  stimulant  and  tonic. 
Its  aromatic  qualities  depend  on  the  oil  and  resin ;  its  tonic  properties  on  its  bitter 
principle.     As  an  aromatic,  it  ranks  between  cinnamon  and  cloves. 

Uses. — In  this  country  it  is  employed  principally  as  an  aromatic  addition  to 
purgatives  and  tonics,  as  Vinum  aloes,  and  Tinctura  gentianse  composita,  E.,  and 
Vinum  gentianse,  E. ;  and  is  well  adapted  for  debilitated  conditions  of  the  digestive 
organs.  [The  Pulrm  aloes  cum  canella,  of  former  pharmacopoeias,  was,  and  still  is, 
a  very  favourite  popular  remedy. — Ed.] 

By  the  Garibs  (the  ancient  natives  of  the  Antilles)  and  the  negroes  of  the  West 
Indies  it  is  employed  as  a  condiment.     It  has  been  considered  useful  in  scurvy. 

Administration. — Dose  of  the  powder,  grs.  x  to  3ss. 

VINUM  GENTIAM,  E.;  Wine  of  Gentian.— (Gentian,  in  coarse  powder,  gss; 
Yellow  Bark,  in  coarse  powder,  £j  ;  Bitter  Orange-peel,  dried  and  sliced,  3ij ;  Ca- 
nella, in  coarse  powder,  3j;  Proof  Spirit  f^ivss;  Sherry  Oj,  and  f^xvj.  Digest 
the  root  and  barks  for  twenty-four  hours  in  the  spirit ;  add  the  wine,  and  digest  for 
seven  days  more ;  strain  and  express  the  residuum  strongly,  and  filter  the  liquors.) 
— Wine  of  gentian  is  an  aromatic  tonic,  useful  in  dyspepsia  and  anorexia.  It  is 
apt  to  become  acetous  by  keeping. — The  dose  of  it  is  ffss  to  f|j. 


Order  LXXIV.  AURANTIACE^E,   Correct.— THE  ORANGE 

TRIBE. 

Characters.— Calyx  urceolate  or  campanulate,  somewhat  adhering  to  the  disk,  short,  3-  or 
5-toothed,  withering.  Petals  3  to  5,  broad  at  the  base,  sometimes  distinct,  sometimes  slightly 
combined,  inserted  upon  the  outside  of  a  hypogynous  disk,  slightly  imbricated  at  the  ed«es. 
Stamens  equal  in  number  to  the  petals,  or  twice  as  many,  or  some  multiple  of  their  number 
inserted  upon  a  hypogynous  disk ;  filaments  flattened  at  the  base,  sometimes  distinct  sometimes' 
combined  in  one  or  several  parcels  ;  anthers  terminal,  innate.  Ovary  many-celled  ■  style  1  taper  ■ 
Stigma  slightly  divided,  thickish.  Fruit  pulpy,  many-celled,  with  a  leathery  rind,  replete  with 
receptacles  of  volatile  oil,  and  sometimes  separable  from  the  cells;  cells  often  filled  with  pulp 
Seeds  attached  to  the  axis,  sometimes  numerous,  sometimes  solitary,  usually  pendulous  occa- 
sionally containing  more  embryos  than  one  ;  raphe  and  chalaza  usually  very  distinctly  marked- 
embryo  straight;  cotyledons  thick,  fleshy;  plumule  conspicuous.— Trees  or  shrubs,  almost  always 
smooth,  and  filled  everywhere  with  little  transparent  receptacles  of  volatile  oil  Leaves  alter- 
nate, often  compound  always  articulated  with  the  petiole,  which  is  frequently  winged.  Spines, 
if  present,  axillary  (Lindley).  '  a  r       > 

PROPERT.ES.-In  the  bark,  leaves  flowers,  and  rind  of  the  fruit,  are  numerous  vesicular  or 
rounded  reservoirs,  which  contain  a  highly  fragrant  volatile  oil.     Pulp  of  the  fruit  acidulous  and 
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317.  CITRUS  MEDICA,  Risso,  £.'-  THE  CITRON  TREE. 

Sex.  Syst.    Polyadelphia,  Polyandria. 

History. — The  fruit  of  this  species  is  supposed  to  be  the  p,fy.ov  ^Scxov  of  Theo- 
phrastus.2  Pliny3  calls  it  malum  citreum.  It  is  probable  the  citron  is  referred  to 
in  the  Old  Testament  on  several  occasions,*  where,  in  our  translation,  the  word  apple 
has  been  employed.5 

Botany.     Gen.  Char.— Flowers   usually  with   a  quinary  proportion   of  parts. 
Calyx  urceolate,  3-  to  5-cleft.     Petals  5  to  8.     Stamens  20  to  60;  filaments  com- 
pressed, more  or  less  united  at  the  base,  polyadelphous;  anthers  oblong.     Style 
terete;  stigma  hemispherical.     Fruit  baccate,  7-  to 
12-celled;  cells  many-seeded,  pulpy.     Spermoderms  FlS-  404- 

(seed  coats)  membranous;  auricles  of  the  cotyledons 
very  short.  (De  Cand.) — Trees  or  shrubs,  with  axil- 
lary spines.  Leaves  reduced  to  one  terminal  leaflet 
at  the  apex  of  the  petiole,  often  winged.  The  rind 
of  the  fruit  is  regarded  by  De  Candolle  as  a  kind  of 
torus,  by  Dr.  Lindley  as  the  union  of  the  epicarp  and 
sarcocarp.  In  the  external  yellow  portion  (flavedo 
or  zeste)  of  it  are  the  rounded  or  vesicular  receptacles 
containing  volatile  oil;  the  inner  white  portion  is 
spongy.  The  cells  of  the  fruit  are  filled  with  small 
pulpy  bags,  readily  separable  from  each  other,  and 
containing  the  acid  juice.  Seeds  ex-albuminous, 
marked  externally  with  the  raphe;  inner  coat  stained 
at  one  extremity,  indicating  the  place  of  the  chalaza. 

Sp.  Char. — Petioles  naked.     Leaves  oblong,  acute. 
Flowers  with  40  anthers,  often  without  pistils.    Fruit  Citrus  medka. 

oblong,  rugous,  with  a  thick  rind  and  acidulous  pulp. 

(De  Cand.) — Tree.  Young  branches  violet.  Leaves  subserrate.  Petals  externally 
purplish.  Fruit  large,  violet-red  when  young,  fine  yellow  when  mature ;  its  rind 
adherent,  with  an  agreeable  odour.     Risso6  enumerates  three  varieties. 

Hab.— A  native  of  Asia.     Cultivated  in  the  South  of  Europe. 

Description,  &c. — The  fruit  of  this  tree  is  the  citron  (malum  citreum).  It 
sometimes  attains  a  weight  of  more  than  20  lbs.  Those  fruits  which  preserve  their 
pistilla  are  called  pitima.  Risso  says  they  are  sought  after  by  the  Jews,  who  sus- 
pend them  to  palms  at  the  Feast  of  the  Tabernacle.  The  flavedo  of  the  citron 
abounds  in  volatile  oil,  which  may  be  obtained  either  by  expression  or  distillation. 
The  leaves,  as  also  the  flowers,  of  the  citron-tree,  yield  a  volatile  oil  by  distillation.7 
The  leaves  are  interposed  between  linen,  to  which  they  communicate  a  fragrant 
odour;  moreover,  they  are  said  to  keep  away  insects. 

Two  volatile  oils,  known  respectively  as  the  essence  or  essential  oil  of  citron,  and  the  essence  or 
essential  oil  of  cedra,  are  employed  in  perfumery.  Both  are  highly  fragrant,  almost  colourless, 
and  lighter  than  water.  They  are  distinguished  by  their  odour  ;  that  of  the  essence  of  cedra 
combining  the  odours  of  citron  and  bergamot.  These  two  oils  are  usually  confounded  by  phar- 
macological writers.  From  their  apparent  freedom  from  mucilage,  I  presume  both  have  been 
procured  by  distillation.  The  composition  of  one  of  these  has  been  ascertained  by  Dumas,8  to 
be  identical  with  that  of  the  essential  oil  of  lemons,  viz.  C10H8. 

Physiological  Effects  and  Uses. — Analogous  to  those  of  the  orange  and 
lemon.     The  fruit  is  seldom  brought  to  the  table  in  the  raw  state,  but  it  yields  some 


1  In  the  Edinburgh  Pharmacopoeia  of  1839,  and  also  in  that  of  1841,  Lemons  are  referred  to  Citrus  medica, 
Risso  (De  Cand.).     This  is  an  error. 
'■*  Hist.  Plant,  i.  22.  and  iv.  4.  *  Hist.  Nat.  xv.  14,  ed.  Valp. 

4  Cant.  ii.  vii.  and  viii.;  Joel,  I.  *  Carpenter,  Script.  Nat.  Hist. 

•  Ann.  du  Mus.  d'Hist.  Nat.  xx.  1  Raybaud,  Journ.  de  Pharm.  Aout,  1834,  p.  437. 

•  TraiU  de  Chimie,  v.  072. 
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excellent  preserves  and  sweetmeats.  The  juice  is  employed  to  flavour  punch  and 
negus.  It  forms,  with  sugar  and  water,  a  refreshing  refrigerant  beverage.  The 
essential  oil  is  used  in  perfumery,  and  may  be  employed  in  medicine  for  scenting. 


318.  CITRUS  BERG-AMIA,  Risso.-THE  BERGAMOT  CITRUS. 

Citrus  limetta,  E. 
Sex.  Syst.     Polyadelphia,  Polyandria. 
(Volatile  oil  of  the  rind  of  the  fruit,  E.) 

Botany.     Gen.  Char.— See  Citrus  medica. 

Sp.  Char.— Leaves  oblong,  more  or  less  elongated,  acute  or  obtuse,  underside 
somewhat  pale.  Petiole  more  or  less  winged  or  margined.  Flowers  usually  small, 
white.  Fruit  pale  yellow,  pyriform  or  depressed;  rind  with  concave  receptacles  of 
oil;  pulp  more  or  less  acid  (Wight  and  Arnott). 

Hab.— Cultivated  in  the  South  of  Europe. 

Description. — The  volatile  oil  or  essence  of  bergamot  (oleum  bergamii,  oleum 
bergamo(as'),  imported  from  the  South  of  Europe,  is  procured  from  the  rind  of  the 
fruit.  It  may  be  obtained  either  by  expression  (as  the  volatile  oil  of  lemons)  or  by 
distillation.1  It  is  pale  greenish-yellow,  with  a  remarkable  odour,  and  a  sp.  gr.  of 
0.885.     Its  composition  is  identical  with  that  of  oil  of  lemons,  being  C10H8. 

Uses. — Oil  of  bergamot  is  employed  as  a  perfume  only.  It  is  a  useful  odorife- 
rous adjunct  to  unguents. 

319.  CITRUS  LIMONUM,  Rmo,  L.  K  D.*-THE  LEMON  TREE. 

(Fructus  cortex  exterior;  Oleum  volatile  e  fructus  cortice  expressum  ;  Succus  recens  et  exsiccatus,  L. 

Fruit ;  Rind  of  the  fruit ;  Volatile  oil  of  the  rind  of  the  fruit,  E. 

Fructus  succus,  tunica  exterior  et  ejus  oleum  volatile,  D.) 


Fig.  405. 


Citrus  Limtmum. 
a.  Flower.     6.  Fruit  divided. 


History. — It  is  supposed  that  the 
Greeks  and  Romans  were  unacquainted 
with  the  orange  and  lemon,  which  only 
became  known  to  Europeans  at  the  time 
of  the  Crusades.3  This  supposition  re- 
ceives confirmation  from  the  fact,  "  that 
the  Persian  and  Arabian  authors  do  not, 
as  is  their  wont,  give  any  Greek  syno- 
nyme  of  either,  but  of  the  citron,  which 
is  supposed  to  have  been  known  to  the 
Romans."* 

Botany.  Gen.  Char.— See  Citrus 
medica. 

Sp.  Char — Young  branches  flexible. 
Leaves  oval  or  oblong,  usually  toothed. 
Petiole  simply  margined.  Flowers 
white,  tinged  with  red.  Fruit  yellow, 
ovoid  or  rarely  globular;  terminated 
by  a  more  or  less  elongated  knob ;  rind 
with  convex  vesicles  of  oil;  pulp  acid 
(Wight  and  Arnott). 

Hab — A  native  of  Asia  (Himalaya, 
Royle;  Persia,  Risso).  Cultivated  in 
the  South  of  Europe. 

Description,  Composition,   Pro. 


1  Raynaud,  Journ.  de  Pharm.  Aout,  1834. 
In  the  Edinburgh  Pharmacopoeia,  limes  are  erroneously  referred  to  this  species. 


Macfadyen,  in  Hooker's  Bot.  Miscel.  vol.  i.  p.  299. 


*  Royle,  Illustr.ft.  130. 
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PERTIES,  and  Uses. — Lemons  (limones)  are  imported  from  Spain,  Portugal,  Italy, 
and  the  Azores,  packed  in  chests,  each  lemon  being  separately  rolled  in  paper.  The 
Spanish  lemons  are  most  esteemed.  We  employ  in  medicine  both  the  rind  and  the 
juice. 

1.  Lemon  Peel  (Cortex  Limonum,  L.  E. D.). — Theflavedo  (fiavedo  corticis  limo- 
num) is  pale  yellow  and  rough.  By  drying,  its  colour  deepens.  Its  taste  is  aro- 
matic and  bitter ;  its  odour,  which  is  owing  to  the  volatile  oil  lodged  in  appropriate 
receptacles,  is  strong  and  peculiar.  The  inner  portion  of  the  cortex  is  white, 
spongy,  and  almost  both  odourless  and  tasteless.  The  fiavedo  yields,  both  by  dis- 
tillation and  expression,  a  volatile  oil  (essential  oil  of  lemons).  A  watery  infusion 
of  lemon  peel  becomes  greenish-brown  on  the  addition  of  the  sesquichloride  of  iron. 

Lemon  peel  has  not  been  regularly  analyzed,  though  some  of  its  constituents 
have  been  examined.  It  contains  volatile  oil,  hesperidin,  a  bitter  principle,  and 
gallic  acid. 

1.  Volatile  Oil. — (See  p.  977.) 

2.  Hesperidijj. — A  crystal lizable,  neutral,  resinous  (?)  principle,  which  resides  in  the  white 
portion  of  the  rind  of  the  fruit  of  the  genus  Citrus.  It  has  the  form  of  silky  needles,  which 
are  odourless  and  tasteless,  when  pure,  though  they  usually  possess  slight  bitterness,  probably 
from  the  presence  of  another  principle.  It  is  fusible,  slightly  soluble  in  water,  but  more  so  in 
alcohol;   insoluble  in  ether,  and  the  oils,  both  fixed  and  volatile.     Oil  of  vitriol  reddens  it.1 

3.  Bitter  Matter  (Auranliin). — This  is  referred  to  the  class  of  substances  vaguely  denomi- 
nated extractive.  It  is  the  presence  of  this  substance  which  enables  an  aqueous  solution  of 
impure  hesperidin  to  form  a  reddish-brown  precipitate  with  the  persalts  of  iron.  It  frequently 
contains  traces  of  gallic  acid. 

Lemon  peel  is  a  grateful  stomachic  and  aromatic.  It  is  employed  more  as  a  fla- 
vouring ingredient  than  for  its  own  proper  effects.  It  is  a  constituent  of  the  Infu- 
sum  gentianse  compositum,  and  of  the  In/usum  aurantii  compositum.  Candied 
lemon  peel  (cortex  limonum  conditus)  is  an  agreeable  stomachic,  and  is  employed  as 
a  dessert  and  in  confectionery. 

2.  Lemon  Juice  (Succus  Limonum,  L.  [U.  S-]  ). — A  slightly  turbid,  very  sour 
liquor,  with  a  grateful  flavour,  obtained  from  lemons  by  expression  and  straining. 
Owing  to  the  mucilage  and  extractive  which  it  contains,  it  readily  undergoes  de- 
composition, though  various  methods  have  been  proposed  of  preserving  it.  On  this 
account,  an  artificial  lemon  juice  has  been  proposed  as  a  substitute.  The  juice,  both 
of  lemons  and  limes  (the  fruit  of  Citrus  Lima,  Macfadyen,  or  C.  acida,  Rox- 
burgh), is  extensively  imported.  In  1839,  duty  of  one  halfpenny  per  gallon  was 
paid  on  37,338  gallons  of  these  juices.  In  the  West  Indies  lime  juice,  is  preferred 
to  lemon  juice. 

According  to  Proust,  lemon  juice  consists  of  citric  acid,  1.77  ;  malic  acid,  gum 
and  bitter  extractive,  0.72  ;  and  water,  97.51.  Lime  juice  contains  the  same  ingre- 
dients, in  somewhat  different  proportions  :  the  quantity  of  citric  acid  in  it  is  larger 
while  that  of  mucilage,  &c.  is  less. 

Citric  Acid. — (See  ante,  p.  947.) 

Lemon  juice  furnishes  a  most  agreeable  and  refreshing  beverage,  and  proves  re- 
frigerant and  antiscorbutic.     It  is  employed  for  several  purposes,  as  follows  : — 

a.  In  the  preparation  of  refrigerant  drinks. — It  may  be  either  added  to  barley- 
water,  or  mixed  with  sugar  and  water  to  form  lemonade.  The  latter  may  be  ex- 
temporaneously made,  by  adding  two  lemons  sliced,  and  two  ounces  of  sugar,  to 
two  pints  of  boiling  water,  and  digesting  until  cold.  A  similar  beverage  is  called, 
by  Mr.  Brande,2  King's  Cup.  These  acidulated  drinks  are  exceedingly  useful  for 
allaying  thirst,  and  as  refrigerants  in  febrile  and  inflammatory  complaints,  and  in 
hemorrhages.  In  the  latter  maladies,  iced  lemonade  should  be  preferred.  Whe*re 
there  is  nausea  or  a  tendency  to  sickness,  effervescent  lemonade  is  useful.  "  Lemon- 
ade, as  a  beverage  in  putrid  diseases,  was  first  introduced  by  the  French  physicians 
in  the  beginning  of  the  seventeenth  century  ;  and  about  the  year  1060,  an  Italian 


1  Hebreton,  Journ.  de  Pharm.  xiv.  377.  a  Bid.  of  Pharm.  341. 
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from  Florence,  having  learnt  a  process  of  freezing  confectionery,  conceived  the  happy 
idea  of  converting  such  beverage  into  ice.  This  found  a  ready  sale,  and  was  the 
occasion  of  so  great  an  increase  in  the  number  of  sellers  of  lemonade,  that,  in  the 
year  1660,  the  Lemonadiers  of  Paris  were  formed  into  a  company,  and  received  a 
patent  from  the  Government.1 

,3.  In  the  formation  of  the  effervescing  draught— The  effervescing  draught,  made 
with  lemon  juice  (or  citric  acid)  and  bicarbonate  of  potash,  is  one  of  the  best  reme- 
dies we  possess  for  allaying  sickness  and  vomiting.  The  citrate  of  potash,  which 
is  formed,  is  a  mild  diaphoretic  and  diuretic,  and  often  allays  restlessness  and  watch- 
fulness in  fever.  It  is  adapted  for  lithic  acid  deposits ;  but,  like  other  remedies  of 
the  same  class,  is  sometimes  objectionable  in  phosphatic  deposits.  When  our  object  is 
to  determine  to  the  skin,  an  effervescing  draught,  composed  of  lemon  juice  or  citric 
acid  and  sesquicarbonate  of  ammonia,  is  to  be  preferred.  The  relative  proportions 
of  the  alkaline  carbonates,  and  of  lemon  juice  or  citric  acid,  for  the  formation  of 
effervescing  draughts,  is  as  follows  : — 

Citric  Acid.  Lemon  Juice.  A  Scruple  of  the  Alkali. 

Grains  14  or     f~,iiiss Bicarbonate  of  Potash. 

Grains  17  or     f5iv Carhonate  of  Potash. 

Grains  24  or    fsvj Sesquicarbonate  of  Ammonia. 

Effervescing  draughts  are  exceedingly  valuable  vehicles  for  the  exhibition  of 
other  remedies.  • 

y.  As  an  Antiscorbutic. — Lemon  juice  has  long  been  regarded  as  an  invaluable 
antiscorbutic ;  but  on  account  of  the  difficulty  of  preserving  it,  crystallized  citric 
acid  is  usually  substituted.  ''Those  only,"  says  Sir  Gilbert  Blane,2  "  who  have 
made  themselves  acquainted  with  the  early  part  of  the  naval  history  of  this  coun- 
try, or  those  who  have  perused  the  interesting,  popular,  and  eloquent  narrative  of 
Commodore  Anson's  voyage,  can  duly  appreciate  the  value  of  this  simple  remedy." 
Yet,  on  hypothetical  grounds,  Dr.  Stevens3  ventures  to  assert  that  citric  acid  pro- 
duces scurvy ! 

8.  As  an  Antidote. — In  poisoning  by  the  alkalies  and  their  carbonates,  the  vege- 
table acids  are  the  antidotes ;  and  the  most  convenient,  easily  procurable  acidulous 
substances  are,  in  general,  vinegar  and  lemon  juice. 

t.  As  an  Anti-narcotic. — In  poisoning  by  narcotic  substances,  as  opium,  lemon 
juice  may  be  administered,  after  the  poison  has  been  removed  from  the  stomach,  to 
counteract  the  effects. 

[In  Rheumatism. — Lemon  juice  has  been  recommended  as  a  remedy  in  acute 
rheumatism  and  gout  by  Dr.  Owen  Rees,  and  has  been  used  with  success  by  many 
practitioners,  not  only  in  this  country,  but  in  Italy,  France,  and  America.  Dr. 
Rees  considers  the  citric  acid  to  undergo  changes  in  the  stomach,  and  to  supply 
oxygen  to  such  elements  as  tend  to  produce  uric  acid,  and  thereby  to  induce  the 
formation  of  urea  and  carbonic  acid  instead. — Ed.] 

f.  Other  Uses. — Several  of  the  medicinal  uses  of  lemon  juice  can  only  receive  a 
passing  notice.  Such  are,  the  employment  of  it,  with  common  salt,  in  dysentery, 
remittent  fever,  bellyache,  and  putrid  sore-throat  as  recommended  by  Dr.  Wright;4 
its  use  in  cardialgia,  by  Dr.  Dewees;  and  in  syphilis,  by  Dr.  Rollo.  As  a  topical 
remedy  for  uterine^  hemorrhage,  after  delivery,  Dr.  Evratt5  recommends  that  a  cut 
peeled  lemon  be  introduced  into  the  uterus,  and  the  juice  there  expressed.  It 
causes  uterine  contractions,  by  which  the  juice  is  expelled  and  the  hemorrhage 
stopped.  In  hospital  gangrene,  Dr.  Werneck6  applied,  with  good  effect,  in  the  first 
stage  of  the  disease,  either  lint  soaked  in  lemon  juice,  or  segments  of  lemons. 

Administration.— The  mode  of  employing  lemons  will  be  obvious  from  the 
preceding  remarks. 


i  Dr.  Paris.  Pharmacol.  6th  edit.  ii.  301. 

2  Select  Dissert,  p.  8,  1822;  see  also  Observ.  on  the  Diseases  incident  to  Seamen  '  On  the  Ttlood 

*  Memoir  of  the  late  Dr.  Wright,  p.  322.                                          >Arch    GZ    2 e"r..  ' ""''"  Blood 

•  Dierbacb.MBMt.  Enid,  in  d.  Mat.  Med.  3te  Abt.  S.  512    1828  DV'  W85'  P'  U1 
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1.  OLEUM  LIMONUM,  L.  E.  D.  [U.  S.];  Essential  Oil  of  Lemon  Peel;  Essence  of 
Lemons. — This  oil  is  usually  procured  by  expression,  as  follows :  the  flavedo  of  the 
lemons  is  removed  by  rasping,  and  is  afterwards  expressed  in  hair  sacks.  The  oil 
which  is  thus  procured  is  received  in  flasks,  where  it  deposits  some  of  its  impurities, 
and  is  then  decanted  and  filtered.1  Baum<?  says  the  rasped  flavedo  is  pressed  between 
glass  plates.  Expressed  oil  of  lemons  is  somewhat  turbid,  and  liable  to  undergo 
change  by  keeping,  owing  to  the  mucilaginous  matter  which  it  contains  in  solution. 
Oil  of  lemons  may  be  procured  also  by  distillation ;  and  the  oil  thus  procured  is 
pure,  not  disposed  to  undergo  change  by  keeping,  and  is  employed,  under  the  name 
of  scouring  chops,  for  removing  grease  spots  from  silks  and  other  textures ;  but  its 
flavour  is  less  pleasant  and  sweet.  The  greater  part  of  the  oil  of  commerce  is 
brought  from  Portugal  and  Italy  ;  some,  however,  is  procured  from  France.  When 
quite  pure,  it  is  colourless,  limpid,  and  of  a  fragrant  odour,  like  that  of  lemons. 
Its  sp.  gr.  at  70°  F.  is  0.847.  It  is  soluble  in  all  proportions  in  anhydrous  alco- 
hol, and  it  boils  at  about  145°  F.  "When  the  commercial  oil  is  exposed  to  a  tem- 
perature of — 4°  F.  it  deposits  white  crystals,  the  nature  of  which  is  not  known ; 
the  rectified  oil  remains  perfectly  liquid  and  transparent  at  this  temperature.  Oil 
of  lemons  is  composed  of  two  isomeric  oils,  one  (citrene,  Dumas ;  citronyle,  Blanchet 
and  Sell)  capable  of  forming,  with  hydrochloric  acid,  a  crystalline  compound  (com- 
posed of  C'°H8-f-HCl) ;  the  other  (citryle)  not  forming  any  crystalline  compound  with 
this  acid.  The  composition  of  the  oil  of  lemons  is  C10H8 ;  i.  e.  it  is  identical  with 
that  of  the  oil  of  turpentine,  savin,  copaiva,  bergamot,  and  citron.3 

Oil  of  essence  of  lemons  possesses  the  stimulant  properties  of  the  milder  volatile 
oils,  and  is  denominated  carminative  and  diaphoretic.  In  full  doses,  it  is  said  to  be 
apt  to  occasion  headache  and  giddiness.  Its  principal  use  is  for  communicating  an 
agreeable  odour  and  flavour  to  other  medicines.  It  may  be  taken  as  a  carminative, 
in  the  dose  of  a  few  drops,  on  sugar  (elseosaccliamm  limonum).  As  a  perfume,  it 
is  an  exceedingly  useful  adjunct  to  sulphur  ointment,  and  to  evaporating  lotions. 
To  this,  as  to  some  other  volatile  oils  (see  oleum  rosmarini),  has  been  ascribed  the 
power  of  promoting  the  growth  of  the  hair,  and,  in  consequence,  it  has  been  added 
to  pomatum.  More  recently,  it  has  been  employed  as  a  stimulant  application  in 
various  external  inflammations  of  the  eye.  It  was  first  used  in  these  diseases  by 
Dr.  Worlitz,4  who  applied  it  by  squeezing  the  little  drops  of  oil  from  the  rind  of 
the  lemon  into  the  eye.  He  used  it  with  good  effect  in  rheumatic,  catarrhal,  and 
scrofulous  inflammations  of  the  eye,  in  pannus  and  pterygium,  and  in  opacity  and 
some  other  consequences  of  inflammation  of  the  cornea.  It  has  since  been  tried 
by  Mr.  Foote,5  at  the  Ophthalmic  Hospital,  who  dropped  the  oil  into  the  eye  in  the 
same  way  that  the  vinum  opii  is  applied.  In  some  cases  it  caused  excessive  pain. 
He  thinks  it  preferable  to  the  vinum  opii,  in  all  cases  where  a  stimulant  is  re- 
quired. 

2.  SYRUPUS  LIMONUM,  L.  E.  [Syrvpus  Limonis,  U.  S.]j  Syrup  of  Lemons.— 
(Lemon  juice,  strained  [and  freed  from  impurities  by  subsidence,  E.~\,  Oj ;  Sugar 
ibiiss  [Rectified  Spirit  siiss,  L.~\.  [Boil  the  juice  for  ten  minutes,  and  strain;  add 
the  sugar  to  this,  and  dissolve.  Lastly,  when  the  syrup  is  cold,  add  the  spirit. — 
The  Edinburgh  College  dissolves  the  sugar  in  the  juice,  allows  subsidence,  skims, 
and  pours  off  the  clear  liquor. — The  Dublin  College  has  now  a  substitute  for  this 
syrup,  which  is  called  Syrupus  Acidi  Citrici,  made  as  follows :  Citric  Acid,  in 
powder,  Distilled  Water,  of  each  Jiiss;  Tincture  of  Lemon  Peel  $v;  Simple  Syrup 
Oiij.  The  acid  is  dissolved  in  the  water,  and  the  solution  added  to  the  syrup  and 
tincture. — Ed.]  Refrigerant.  An  agreeable  adjunct  to  diluent  drinks,  as  barley- 
water,  in  febrile  and  inflammatory  complaints,  and  to  gargles. — Dose,  f 5J  to  i^h. 


I  Henry  and  Guibourt,  Pharm.  Raison.  2eme  edit.  t.  i.  p.  284.  *  EUm.  de  Pharm.  t.  i.  p.  48fl. 

3  For  some  interesting  observations  on  this  and  some  other  oils  of  this  order,  seeSoubeiran  and  Capitaine, 
Journ.  de  Pharm.  xxvi.  p.  1  and  66. 

'  Dierbach,  Neuest.  Endt.  in  d.  Mat.  Med.  Bd.  i.  S.  78,  1837;  also  Lond.  Med.  and  Phys.  Journ.  for 
1S3U,  new  series,  vol.  viii.  p.  366. 

'  Trans,  of  the  Med.  Bot.  foe.  for  1832—3,  p.  73.  • 
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320.  CITRUS  AURANTIUM,  Riuo,  L.  E.  D .— THE    COMMON  OR 
SWEET  ORANGE  TREE. 

Sex.  Syst.  Polyadelphia,  Polyandria. 

(Fructfis;  Fructus  cortex  exterior;  Flores;  Oleum  e  floribus  destillatum,  Z.-Distilled  water  of  the 

flowers;  Volatile  oil  of  the  flowers,  £.— Fructus  succus  et  tunica  exterior  ;  Flores;  Folia,  D.) 

History. — It  is  somewhat  uncertain  when  the  sweet  orange  became  known  to 

Europe.  The  bitter  orange, 
as  well  as  the  lemon,  was 
known  during  the  middle 
ages,  but  the  sweet  orange 
is  supposed  not  to  have 
been  introduced  until  a  pe- 
riod after  this.1 

Botany. — G-en.  Char. — 
See  Citrus  tried  lea. 

Sp.  Char. — Leaves  oval, 
elongated,  acute,  sometimes 
slightly  toothed  ;  petiole 
more  or  less  dilated  and 
winged.  Floivers  white, 
large.  Fruit  orange-colour- 
ed, roundish  or  ovoid,  usu- 
ally depressed,  rarely  ter- 
minated by  a  small  knob ; 
rind  with  convex  vesicles 
of  oil;  pulp  sweet  (Wight 
and  Arnott). — A  great  num- 
ber of  sorts  is  known  to  gar- 
deners. The  China  orange 
is  the  common  orange  of 
the  markets  and  of  the  Por- 
tuguese. The  St.  Michael's 
orange  is  a  small  seedless 
variety.  The  hlood-red 
orange  has  a  reddish-yellow 
fruit,  with  a  pulp  irregu- 
larly mottled  with  crimson. 
Hab. — Asia  ;  probably 
China.  Cultivated  in  the 
South  of  Europe,  the  Azores, 
and  the  West  Indies. 

Description. Orange 

leaves  (folia  aurantii)  are 
feebly  bitter.  Their  watery  infusion  is  greenish  and  somewhat  bitter.  They  con- 
tain a  fragrant  volatile  oil,  which  is  procured  by  distillation,  and  is  called,  in  the 
shops,  essence  de  petit  grain.  Orange  flowers  {flores  aurantii  seu  naphse),  when 
fresh,  are  white.  They  are  sometimes  exported  from  the  South  of  Europe,  strati- 
fied with  common  salt  in  barrels  (Risso).  Dried  orange  flowers  are  yellowish,  and 
have  an  agreeable  odour,  which  is  less  powerful  than  that  of  the  fresh  flowers '  By 
distillation,  orange  flowers  yield  a  fragrant  volatile  oil  {oleum  Neroli ;  oleum  au- 
rantii). The  small  green  fruits  (fructus  immaturus  aurantii)  which  fall  during 
the  great  heats  of  the  summer,  are  carefully  collected  and  dried.  They  as  well  as 
the  unripe  fruit  of  the  next  species  [citrus  vulgaris],  form  the  orange  berries  'bacca- 
oirrantu)  of  the  shops.     Their  size  does  not  exceed  that  of  a  cherry ;  their  colour 


Citrus  Aurantium. 

1.  Flower.    2.  A  set  of  Stamens.    3.  Section  of  Ovary.    4.  Sec 
tion  of  Fruit. 


1  Macfadyen,  Bot.  Miseell.  i.  302. 
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is  dark-grayish  or  greenish -brown  ;  they  have  an  aromatic  odour  and  a  bitter  taste. 
They  are  used  for  flavouring  Curacoa.  When  smoothed  by  a  lathe,  they  constitute 
the  issue  peas  of  the  shops  :  they  are  preferred  to  ordinary  peas  for  keeping  up  the 
discharge  of  an  issue,  on  account  of  their  pleasant  odour.  An  infusion  of  orange 
berries  is  rendered  green  by  the  sesquichloride  of  iron.  By  distillation  these 
berries  yield  a  fragrant  oil  (the  original  essence  de  petit  grain).  The  ripe  fruit, 
or  the  orange  (aurantium  ;  poma  aurantiorum),  is  imported  in  chests  and  boxes, 
each  orange  being  separately  packed  in  paper.  The  best  come  from  the  Azores 
and  Spain  ;  very  good  ones  are  also  brought  from  Portugal,  Italy,  and  other  places. 
The  rind  is  sometimes  employed  as  a  substitute  for  the  rind  of  the  bitter  orange. 
It  yields,  by  distillation,  a  fragrant  volatile  oil  (essential  oil  of  sweet  orange). 

Composition. — 1.  Orange  Flowers  were  analyzed  by  Boullay,1  and  found  to 
contain  volatile  oil,  bitter  extractive,  gum,  acetic  acid,  and  acetate  of  lime. 

2.  Orange  Berries  were  analyzed,  in  1828,  by  Lebreton,2  who  found  their  con- 
stituents to  be  as  follows  :  Volatile  oil,  sulphur,  chlorophylle,  fatty  matter,  hespe- 
rid'tn,  bitter  astringent  matter,  with  some  traces  of  gallic  acid,  citric  and  malic 
acids,  citrates  and  malates  of  lime  and  potash,  gum,  albumen,  lignin,  mineral 
salts,  and  traces  of  iron  and  silica.  Widemann3  obtained  a  crystalline  substance 
analogous  to,  but  yet  different  from,  hesperidin. 

3.  Orange  Peel  has  not  been  analyzed ;  but  its  composition  is,  doubtless,  analo- 
gous to  that  of  lemon  peel. 

4.  Orange  Juice  consists  of  citric  acid,  malic  acid,  mucilage,  albumen,  sugar, 
citrate  tf  lime,  and  water. 

1.  Volatile  Oils  from  the  Sweet  Orange  Tree. — The  volatile  oils  obtained  from  the 
leaves,  flowers,  and  fruit  rind  of  the  sweet  orange  tree,  agree,  in  their  essential  chemical  cha- 
racters, with  each  other,  with  the  corresponding  oils  obtained  from  the  bitter  orange,  and  with 
the  volatile  oil  of  lemons.     They  differ  principally  in  their  odour. 

The  oil  of  sweet  orange  kept  in  the  perfumers'  shops,  is  obtained  by  distillation  with  water 
from  the  rind  of  the  fruit. 

The  other  volatile  oils  of  this  species  are  not  distinguished  in  English  commerce  from  those 
of  the  next  species. 

2.  Hesperidin. 

3.  Bitter  principle  (Aurantiin). 

4.  Widemann's  Crystalline  Matteb. — Obtained  from  unripe  oranges.  It  is  distinguished 
from  Hesperidin  by  its  very  distinct  prismatic  crystallization,  by  its  insolubility  in  water,  and 
by  its  not  forming  oxalic  acid  with  nitric  acid. 

Physiological  Effects  and  Uses. — Sweet  Orange  Peel  is  an  aromatic  stimu- 
lant and  tonic  analogous  to  lemon  peel,  and  is  occasionally  employed  as  a  substitute 
for  the  bitter  orange  peel.  "  Large  quantities  of  it  are  sometimes  productive  of 
mischief,  especially  in  children,  in  whom  colic,  and  even  convulsions,  are  sometimes 
induced  by  it.  We  have  known  the  case  of  a  child,  in  which  death  resulted  from 
eating  the  rind  of  an  orange."4 

Orange  Juice  is  a  refreshing  and  grateful  beverage,  and  is  extensively  used  at 
the  table.  In  febrile  and  inflammatory  complaints,  it  is  a  valuable  refrigerant; 
— allaying  thirst  and  diminishing  preternatural  heat. 

321.  CITRUS  BIGARADIA,  Sim,  L.  E.  D.-THE  BIGARADE,  OR 
BITTER  ORANGE  TREE. 

Sex.  Syst.  Polyadelphia,  Polyandria. 
(Fructfis  cortex  exterior,  L. — Distilled  waters  of  the  flowers;  Rind  of  the  Fruit;  Volatile  oil  of 

the  flowers,  E.  D.) 

History. — The  bitter  orange  became  known  to  Europe  during  the  middle  ages. 
All  the  old  established  orange  groves  of  Spain,  as  those  at  Seville,  planted  by  the 
Moors,  are  of  the  bitter  orange.5 

1  Bull,  de  Pharm.  i.  337.  '  Journ.  de  Pharm.  xiv.  377. 

1  Ibid.  XVI.  707.  *  '   United  States  Dispensatory. 

'  M&cfadyen,  in  Hooker's  Bot.  Misull.  i.  302. 
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Fig.  407.  Botany.    Gen.  Char.— See  Citrus  medica. 

Sp.  Char. — Leaves  elliptical,  acute,  or  acu- 
minated, slightly  toothed.  Petiole  more  or  less 
winged.  Flowers  large,  white.  Fruit  orange- 
coloured,  roundish,  or  slightly  elongated  or  de- 
pressed; rind  with  concave  vesicles  of  oil; 
pulp  acid  and  bitter  (Wight  and  Arnott). 

Numerous  varieties  of  this   are   cultivated. 
One  of  these  yields  the  fruit  known  in  the 
English  market  as  the  Seville  Orange. 
Hab. — Asia.     Cultivated  in  Europe. 
Description. — The  leaves  of  this  species, 
when    rubbed,   emit  a  very   agreeable    odour. 
Distilled  with  water,  they  yield  a  bitter,  aro- 
matic water,  known  in  Languedoc  as  eau  de 
Citrus  Bigaradia.  naplire  (aqua  naphas).    At  the  same  operation 

is  procured  a  volatile  oil,  called  the  essence  de 
petit  grain,  of  finer  quality  than  that  obtained  from  the  leaves  of  the  sweet 
orange.  The  flowers  yield  by  distillation  with  water,  orange-flower  water  [aqua 
aurantii,  Ph.  Ed.)  and  oil  of  Neroli  (oleum  aurantii,  Ph.  Ed.)  of  finer  quality  than 
the  corresponding  preparations  obtained  from  the  flowers  of  the  sweet  orange.  The 
unnpe  fruits,  like  those  of  the  sweet  orange,  are  called  orange-berries,  and  are  em- 
ployed for  the  purposes  before  mentioned.  The  Seville  orange  is  round  and  dark, 
and  has  an  uneven,  rugged,  very  bitter  rind  (bitter  orange  peel;  cortex  aurantii, 
Ph.  L.  and  Ed.),  which  is  employed  for  medical  purposes  as  well  as  in  the  prepa- 
ration of  candied  orange  peel,  and  for  flavouring  the  liquor  called  Curagoa. 

Composition. — The  composition  of  the  leaves,  flowers,  and  fruit  of  the  bitter 
orange  is  doubtless  analogous  to  that  of  the  corresponding  parts  of  the  sweet 
orange. 

1.  Oil  of  Orange-Leaf  ;  Essence  de  petit  grain. — The  term  essence  de  petit  grain  was  origi- 
nally applied  to  the  volatile  oil  of  the1  orange-berry,  which,  however,  readily  underwent  decom- 
position. It  is  now  used  to  indicate  the  volatile  oil  obtained  from  the  leaves  both  of  the  bitter 
and  sweet  orange.  That  procured  from  the  bitter  orange  is  of  better  quality  than  that  from  the 
sweet. 

2.  Oil  of  Orange-Flower  ;  Oil  of  Neroli  (Oleum  Aurantii). — Procured  from  the  flowers  of  both 
the  bitter  and  sweet  orange;  but  that  from  the  former  is  preferred.  It  is  obtained  by  submit- 
ting the  flowers,  with  water,  to  distillation  ;  and  it  is  found  floating  on  the  water  in  the  receiver. 
It  has  an  aromatic  and  fragrant  odour,  somewhat  different  from  that  of  the  flower.  "  It  appears 
to  me,"  says  Soubeiran,1  "  to  be  a  product  of  the  alteration  of  the  natural  essential  oil.  The 
latter  is  more  soluble  than  the  neroli  oil,  and  remains  in  solution  in  the  water.  Its  presence 
may  be  demonstrated  by  agitating  the  distilled  water  with  ether  deprived  of  alcohol.  By  spon- 
taneous evaporation,  the  ethereal  solution  leaves  behind  an  essential  oil,  which  has  absolutely 
the  same  odour  as  the  flowers,  and  which  dissolves  in  water."  Oil  of  neroli,  furnished  me  by 
one  of  the  most  respectable  importers  as  genuine  oil,  has  a  reddish  colour.  I  am  informed  that 
the  essence  de  petit  grain  is  frequently  substituted  for  it. 

3.  Oil  of  the  Rind  of  the  Bitter  Orange. — This  is  sold  by  perfumers  as  essential  oil  of 
bitter  orange.     It  has  a  considerable  resemblance  to  the  oil  of  the  sweet  orange. 

Physiological  Effects  and  Uses. — The  rind  of  the  Seville  orange  being 
considerably  more  bitter  than  that  of  the  sweet  orange,  is  to  be  regarded  as  more 
stomachic  and  tonic.  Its  uses  are  the  same.  Its  principal  value  is  as  a  flavouring 
agent. 

1.  mmU  AURANTII  COMPOSITUM,  L.  D. ;  Infumm  Aurantii,  D.;  Compound  In- 
fusion of  Orange  Peel— (Bitter  Orange  Peel,  dried,  gss  [3iij,  D.]  [Lemon  Peel 
5ij,  L.];  Cloves,  bruised,  3j  [3ss,  D.] ;  Boiling  [distilled]  Water  Oj  [Oss,  D.]. 
Digest  for  a  quarter  of  an  hour  in  a  vessel  lightly  covered,  and  strain  [through 
linen  or  calico,  E.;  infuse  for  half  an  hour,  /).].) — An  agreeable  stomachic.     It  is 


1  Nouv.  Traiti  de  Pharm.  i.  454. 
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an  excellent  vehicle  for  the  exhibition  of  various  other  medicines,  as  saline  purga- 
tives, ammonia,  bitter  tinctures,  &c. — Dose,  f^j  to  f^ij. 

2.  CONFECTIO  AURANTII,  L  J  Conserva  Aurantii,  E.  [Confectio  Aurantii  Corticis, 
TJ.  S.];  Confection  of  Orange  Peel. — (Orange  Peel,  separated  by  a  rasp,  rbj; 
Sugar  rbiij.  Beat  the  rind  in  a  stone  mortar  with  a  wooden  pestle;  then,  the  sugar 
being  added,  again  beat  them,  until  they  are  thoroughly  incorporated,  L. — Grate  off 
the  rind  of  bitter  oranges,  and  beat  it  into  a  pulp,  adding  gradually  thrice  its  weight 
of  white  sugar,  E.) — An  agreeable  stomachic.  Employed  as  an  adjunct  to  bitter 
and  purgative  powders,  which  are  to  be  formed  into  electuaries.  It  is  a  good  vehicle 
for  the  exhibition  of  the  sesquioxide  of  iron. 

I  SYRDPUS  AURANTIT,  L.  E.  D. ;  Syrup  of  Orange  Pee?.— (Dried  Bitter  Orange 
Peel  |iiss;  Boiling  Water  Oj;  Pure  Sugar  rbiij  [Rectified  Spirit  |iiss,  L.~\. 
Macerate  the  peel  in  the  water  for  twelve  hours,  in  a  vessel  lightly  covered ;  boil 
for  ten  minutes,  strain  the  liquor,  and  proceed  as  for  the  Syrupus  Althaeae,  L. 
[add  the  sugar,  and  dissolve  with  the  aid  of  heat,  i?.].) — To  avoid  the  volatilization 
of  the  essential  oil,  as  little  heat  as  possible  should  be  employed  in  the  process. 
The  Dublin  College  orders  as  much  sugar  as  may  be  necessary.  An  equally 
agreeable  and  efficacious  syrup  may  be  prepared  by  adding  f  gj  of  tincture  of  orange 
peel  to  Oj  of  simple  syrup.  Syrup  of  orange  peel  is  stomachic,  but  its  principal 
use  is  for  flavouring.     Dose,  f  3j  to  f  311J . 

4.  TINCTTM  AURANTIT,  L.  E.  D. ;  Tincture  of  Orange  Peel— (Bitter  Orange 
Peel,  dried,  Jiiiss  [^iv  I).~\;  Proof  Spirit  Oij.  Macerate  for  seven  [fourteen,  Z>] 
days  [and  express  strongly,  E.~\,  and  filter  the  liquor.  "  This  tincture  may  be  pre- 
pared by  percolation,  by  cutting  the  peel  into  small  fragments,  macerating  it  in  a 
little  of  the  spirit  for  twelve  hours,  and  beating  the  mass  into  a  coarse  pulp  before 
putting  it  into  the  percolator,"  E.)  This  tincture  is  an  agreeable  stomachic,  and  is 
principally  employed  as  a  flavouring  adjunct  to  decoctions  and  infusions  (tonic  or 
purgative),  effervescing  mixtures,  &c.    Dose,  f 3J  to  f3hj. 

fi.  AQUA  FLORIS  AURANTII,  L. ;  Aqua  Aurantii,  E. ;  Orange-flower  Water.— [This 
preparation  is  now  removed  to  the  Materia  Medica  of  the  London  Pharmacopoeia. 
— En.]  Orange-flower  water  is  usually  imported.  That  prepared  from  the  flowers 
of  the  bitter  orange  possesses  the  most  fragrant  odour,  but  it  is  sometimes  pre- 
pared from  the  flowers  of  the  sweet  orange.  It  contains  free  acetic  acid,  derived 
from  the  flowers ;  hence,  if  kept  in  a  vessel  of  lead  or  copper,  it  acquires  a  metal- 
lic impregnation.  The  presence  of  lead  in  it  has  recently  been  pointed  out  by  Mr. 
Squire.1     The  following  are  the  characters  of  the  pure  orange-flower  water : — 

"Nearly  colourless;  unaffected  by  sulphuretted  hydrogen. — Ph.  Ed. 

Sulphuretted  hydrogen  produces,  with  either  lead  or  copper,  a  dark-coloured  pre- 
cipitate. Orange-flower  water  is  employed  in  medicine,  as  well  as  in  perfumery, 
on  account  of  its  agreeable  odour. 

Aq.ua  Coloniensis;  Euu  de  Cologne;  Cologne  Water. — A  much  admired  perfume.  Two 
varieties  are  known  in  the  shops — the  French  and  the  German ;  the  latter  fetches  the  highest 
price.  Both  profess  to  be  made  by  Farina.  The  recipes  for  making  it  are  numerous.  I  sub- 
join one,  which  is  said,  by  Trommsdorff,*  to  be  followed  in  the  Cologne  manufactories:  Oil  of 
Neroli ;  Oil  of  Citron  ;  Oil  of  Bergamot ;  Oil  of  Orange  ;  Oil  of  Rosemary:  of  each  twelve 
drops;  Malabar  Cardamoms  :jj ;  Rectified  Spirit  Oj.  Distil.  Eau  de  Cologne  forms  an  agree- 
able evaporating  lotion  in  headache,  fever,  &c.  It  should  be  applied  by  means  of  a  single 
layer  of  linen. 


OTHER  MEDICINAL  AURANTIACE^J. 

The  Feiionia  Elephantum,  a  large  tree  growing  in  most  parts  of  India,  yields  a  gum  which 
is  used  for  medicinal  purposes  by  the  practitioners  of  Lower  India.     It  is  an  exudation  of  the 

1  Brit.  Ann.  of  Med.  for  Jan.  1837,  p.  15.  '  Journ.  de  Pharm.  xviii.  79. 
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stem,  and  closely  resembles  gum  Arabic.1     It  is  not  improbable  that  part  of  the  East  India  gum 
brought  to  this  country  may  be  the  produce  of  this  tree. 
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TERNSTROMIACE^E,  Lindley.— THE  TEA 
TRIBE. 


Though  unable  to  do  more  than  bestow  a  passing  notice  on  Tea,  I  cannot  wholly  omit  all 
reference  to  this  important  and  interesting  substance.  Two  kinds  of  Tea  plant  are  cultivated 
in  our  green-houses;  the  one  called  Tltea  viridis,  or  Green  Tea,  the  other  Thea  Bohea,  or  Black 

Fig.  408. 


Thea  Bohea. 

Tea.  Great  discrepancy  of  opinion  exists  as  to  whether  the  different  varieties  of  tea  of  com- 
merce are  obtained  from  one  or  from  two  species.2  The  well  known  differences  between 
green  and  black  teas  lend  great  support  to  the  assertions  of  those  who  contend  that  these  teas 
are  obtained  from  different  plants  growing  in  different  provinces  of  China  Mr  Reeves's  ob- 
servat.ons  on  this  point"  appear  to  me  exceedingly  apposite.  In  commerce,  'two  principal 
kinds  of  tea  are  d.stinguished— the  Black  and  Green;  to  the  first  belong  Bohea,  Congou,  Campni, 
Souchong,  Cape,-  and  Pekoe;  to  the  latter,  Tivankay,Hyson.skin,  Hyson,  Imperial,  and  Gunpowder* 
.trank5  analyzed  both  black  and  green  teas,  and  obtained  the  following  results :— 


Black. 

Tannin 40  g 

Gum     gg 

"Woody  fibre '.'.'.     44^8 

Glutinous  matter     \\      g'3 

Volatile  matter,  and  loss  .  .  .  .'  \      2  0 


Green. 
34.6 

5.9 
51.3 

5.7 
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Tea 
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Sir  H.  Davy«  also  found  more  tannin  in  black  than  in  green  tea,  in  the  proportion  of  48  to  41. 
But  these  results  are  opposed  to  our  daily  experience,  as  derived  from  flavour,  which  indicates 

*  sKgiSfS  lHcU  L  ^  '  See  R°yle'8  ni*'»-  P-  109>-  ««»««  Hooker,  BotT^g.  t.  3148. 

•  aSStttK  aS*  JM'  M  *  184U-  .  Phi,  Trans,  for  I80J.  ^ 
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the  greater  astringency  in  the  green  tea,  and  to  the  experiments  of  Mr.  Brande.1  The  differ- 
ence in  the  quantity  of  tannin  in  the  two  kinds  of  tea  is,  however,  not  very  great.  A  few  years 
ago,  Oudry2  announced  the  existence  in  tea  of  a  crystalline,  salifiable  base,  to  which  he  gave 
the  name  of  theina ;  but  more  recently  Jobst3  has  asserted  its  identity  with  caffein,  already 
noticed.  Dr.  R.  D.  Thomson4  has  described  a  fixed  oil  (Tea  Oil)  obtained  from  the  tea  plant. 
It  is  composed  of  elaine  75,  and  stearine  25.  Notwithstanding  the  extensive  employment  of 
tea  as  an  article  of  diet,  yet  it  is  no  easy  matter  to  ascertain  correctly  its  precise  effects  on  the 
constitution.  Its  astringency  is  proved  by  its  chemical  properties;  and  hence  tea  may  be 
resorted  to  as  an  easily  accessible  antidote  in  cases  of  poisoning  by  substances  containing  vege- 
table alkalies,  or  by  emetic  tartar.  Another  quality  possessed,  especially  by  green  tea,  is  that  of 
diminishing  the  tendency  to  sleep.  Hence,  like  coffee,  it  is  often  resorted  to  by  those  who  desire 
nocturnal  study.  Moreover,  it  maybe  employed  as  an  antisoporific  to  counteract  the  effects  of 
opium  and  intoxicating  liquors;  and  Dr.  Clutterbuck5  has  suggested  its  application  to  the  relief 
of  the  stupor  of  fever,  which  he  considers  to  be  nearly  allied  to  intoxication.  Tea  appears  to 
possess  a  sedative  influence  with  regard  to  the  vascular  system ;  and  in  this,  as  well  as  in  the 
■watchfulness  which  it  produces,  tea  somewhat  resembles  foxglove.  On  account  of  its  sedative 
power,  Dr.  T.  Percival6  recommends  its  use  in  feverish  and  inflammatory  diseases,  and  I  can 
speak,  from  frequent  observation,  of  its  good  effects  in  these  maladies.  To  this  power  should 
also  be  referred  the  relief  of  headache  experienced  by  the  use  of  tea.  In  colds,  catarrhs, 
rheumatism,  &c.  warm  infusion  of  tea  is  frequently  employed  as  a  diluent,  diaphoretic,  and 
diuretic.  Strong  green  tea,  taken  in  large  quantities,  is  capable,  in  some  constitutions,  of  pro- 
ducing most  distressing  feelings,7  and  of  operating  as  a  narcotic.  Dr.  Lettsom8  found  that  a 
strong  infusion  of  tea,  introduced  into  the  abdomen  of  a  frog,  caused  paralysis  of  the  hind 
extremities  of  the  animal.9 


Order  LXXVI.  DIPTERACE^E,  Lindley.— THE  DIPTERO- 
CARPUS TRIBE. 

Diptebocarpeje,  Blume. 

Drtobalanops  ahomattca,  Gaertner  (D.  Camphora,  Colebrooke;  Shorea  camphorifera,  Roxb.) 
is  a  large  tr^e  growing  in  Sumatra  atid  Borneo.  From  its  stem  are  obtained  a  liquid  called 
Camphor  oil,  and  a  crystalline  solid  denominated  Sumatra  or  Borneo  Camphor. 

1.  Liquid  Camphor ;  Camphor  Oil. — Is  obtained  by  making  deep  incisions  into  the  tree  with 
an  axe.  The  oil  gushes  out,  and  is  received  in  bamboos  or  other  convenient  utensils.10  It  is 
occasionally  imported  into  this  country  in  tin  catiisters.  It  is  sometimes  perfectly  limpid,  trans- 
parent, and  colourless;  but  more  usually  it  is  more  or  less  coloured,  being  yellow  or  brownish. 
Its  odour  is  somewhat  analogous  to  that  of  oil  of  cajnputi,  combined  with  the  odour  of  camphor 
and  cardamoms.  Some  samples  have  a  strong  odour  of  turpentine.  This  oil  has  been  analyzed 
by  Martins."  The  mean  of  three  analyses  gave  him  for  its  constituents  carbon,  83.129,  hydro- 
gen 11. 3-4*3,  and  oxygen  5.25;  or  C20!!16^8."  Recently,  Pelouze12  has  analyzed  it.  He  regards  it 
as  a  hydrocarbon,  whose  formula  is  C^H16.  By  exposure  to  the  air,  it  rapidly  oxidizes  and 
becomes  C^H^O'.  Hence,  therefore,  it  would  appear  that  Martius  must  have  analyzed  an 
oxidized  oil.  Camphor  oil  has  been  employed  in  the  preparation  of  scented  soap.  Sixty  pounds 
of  dark  brown  oil  yielded  forty  pounds  of  colourless  liquid  oil,  and  twenty  pounds  of  crystalline 
camphor. 

2.  Sumatra  or  Borneo  Camphor.  By  the  natives  of  Sumatra  it  is  termed  Kapurbarus  (i.  e. 
Baroos  Camphor). — It  is  found  in  the  natural  fissures  or  crevices  of  the  wood,  and  is  obtained 
by  cutting  down  the  tree,  dividing  it  transversely  into  several  blocks,  which  are  split  with  wedges 
into  small  pieces,  from  the  interstices  of  which  the  camphor,  if  there  be  any,  is  extracted.13 
After  being  separated  from  impurities,  it  is  packed  in  catties.  Being  much  esteemed  by  the 
Chinese,  it  fetches  a  very  high  price.  According  to  Mr.  Crawford,14  its  value  is  78  times  that 
of  Japan  camphor!  It  rarely  comes  to  this  country  as  a  commercial  article.  For  some  of  the 
samples  in  my  museum  1  am  indebted  to  the  late  Mr.  Gibson  (of  the  firm  of  Howard,  Jewell, 
and  Gibson,  of  Stratford),  who  stated  that  "they  are  part  of  two  very  small  boxes  imported 
about  twenty  years  ago,  which  were  bought  by  me  at  the  common  price  of  camphor  at  the  time, 
but  which  it  was  afterwards  discovered  were  invoiced  at  an  enormous  price.     Our  firm  gave 

1  Quart.  Journ.  xii.  201.  =  Thomson,  Org.  Chem.  p.  205. 

1  Ann.  d.  Phnrm.  xxv.  03,  1838.  *  Jameson's  Journal,  xxii.  3;0 

*  Inquiry  into  the  Si  <"  and   \nlure  of  Fever,  2d  edit.  p.  434.         6  Essays,  vol.  i. 

1  Dr.  B.  Percival,  Dublin  Hosp.  Rep.  i.  219.  8  Natural  History  of  the  Tea  Tree,  1772. 

9  For  some  interesting  information  on  Tea,  see  Dr.  Sigmond's  work,  entitled  Tea,  its  Effects,  Medicinal 
and  Moral,  1830. 
10  Prince,  Roxb.  Fl.  Ind.  ii.  010.  "  Berlin.  Jahrbuch,  xl.  404,  1838. 

«•  Journ.  de  l'liarm.  xxvi.  646.  *■  Marsdcn,  History  of  Sumatra,  3d  edit.  p.  150. 

14  History  of  the  Indian  Archipelago,  iii.  418. 
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them  up  to  the  importers,  reserving  samples,  and  they  were  re-shipped  for  India.  I  never 
on  any  other  occasion  except  one  saw  a  small  specimen  of  what  I  have  named  native  camphor." 

Sumatra  or  Borneo  camphor  occurs  in  small  white  fragments  of  crystals.  They  arc  transpa- 
rent, brittle,  and  have  a  camphoraceous  odour  and  a  hot  taste.  According  to  Pelouze,  its  crys- 
talline form  is  a  prism  with  six  regular  faces,  and  derived  from  the  rhombohedric  system.  It 
is  lighter  than  water,  very  slightly  soluble  only  in  water;  but  is  very  soluble  in  alcohol  and 
ether.     It  is  fusible  and  volatile.     Its  composition,  according  to  Pelouze,  is  C^H^O2. 

Sumatra  Camphor  is  distinguished  from  Common  or  Laurel  Camphor  by  several  characters  ; 
such  as  the  form  of  the  crystals  above  mentioned;  their  greater  hardness,  so  that  when  shaken 
in  a  bottle  they  produce  a  ringing  sound  ;  they  are  more  brittle,  and  do  not  so  readily  sublime 
and  condense  in  crystals  in  the  upper  part9  of  the  bottle. 

Its  medicinal  properties  are  probably  similar  to  those  of  ordinary  or  laurel  camphor.  But  in 
the  East,  especially  by  the  Chinese,  the  most  extravagant  virtues  are  assigned  to  it,  and  it  is 
accordingly  highly  valued.  In  the  Puntsaou  it  is  called  Lung  Naou  Heang,  or  "  Dragon's  Brain 
Perfume." 


Order  LXXVII.   BYTTNERIACEJE,  Be  Candolle.—TllE 
CACAO  TRIBE. 


Fig.  409. 


The  Theobroivia  Cacao  is  a  native  of  the  West  Indies  and 
of  Continental  America. 

Its  seeds  [nuclei  cacao)  when  torrefied,  and  with  various  ad- 
ditions (sugar,  and  usually  either  cinnamon  or  vanilla),  made 
into  a  paste,  constitutes  chocolate  (chocolala),  which  furnishes  a 
very  nourishing  beverage,  devoid  of  the  ill  properties  pos- 
sessed by  both  tea  and  coffee,  but  which,  on  account  of  the  con- 
tained oil,  is  apt  to  disagree  with  dyspeptics.1  Cocoa  is  an- 
other preparation  of  these  seeds.  It  is  said  to  be  made  from 
the  fragments  of  the  seed-coats  mixed  with  portions  of  the 
kernels.  It  is  somewhat  astringent,  and  is  adapted  for  persons 
with  relaxed  bowels. 


Theobroma  Cacao. 


Order  LXXVIII.  MALVACEAE,  R.  Broivn.^-THE  MALLOW 

TRIBE. 

Characters.— Calyx  of  5  (rarely  3  or  4)  sepals,  more  or  less  coherent  at  the  base,  valvate 
in  aestivation,  often  with  bracts  or  external  sepaU  forming  an  involucre  or  outer  calyx.  Petals 
as  many  as  the  sepals,  and  alternate  with  them ;  hypogynous,  equal  ;  spirally  contorted  in  esti- 
vation, generally  adnate  to  (but  sometimes  distinct  from)  the  lower  part  of  the  tube  of  the  sta- 
mens.  Stamens  equal  in  number,  or  more  commonly  a  multipleof  the  petals-  generally  indefi- 
nite (rarely  definite),  hypogynous.  Filaments  united  into  a  tube,  and  unequal  in  length  the 
outer  ones  being  shorter.  Anthers  1-celled,  uniform,  dehiscing  by  a  transverse  chink  Ovarii  of 
many  carpels,  generally  verticil lated  round  the  axis,  and  coherent  (sometimes  free)  Styles  as 
many  as  the  carpels,  either  distinct  or  united.  Stigmas  as  many  as  the  carpels  moreor  less  dis- 
tinct. Carpels  either  1-  or  2-seeded,  and  dehiscing  inward  by  a  chink,  or  polyspermou*  with  a 
locuhcidal  dehiscence,  or  having  a  septum  in  the  middle  which  bears  the  seed  on  the  inner 
side;  in  some  cases  nearly  free,  in  others  united  into  a  manycelled  capsule  or  an  anomalous 
berry.  Albumen  none.  Embryo  straight.  Radicle  terete.  Cotyledons  twisted  like  a  chrysalis  — 
Herbs,  shrubs,  or  trees.     leaves  alternate,  generally  petiolate,  and  with  stipules    (De  Cand} 

Properties.-" The  uniform  character  is  to  abound  in  mucilage,  and  to  be  totally  destitute 
of  all  unwholesome  qualities    (Lindley).  ' 


bei 


1  For  particulars  respecting  the  manufacture  of  chocolate  sre  TTrP    n;,.<.„*,„..,  „<•  a   .        .™ 

iran.  Trait*  de  Pharm.  i.  447.  cnocoiate,  see  Ure,  Dictionary  of  Arts,  p.  29-2;  and  Sou- 


Common  Mallow: — History;  Botany;  Description.  985 


322.  MALVA  SYLVESTRIS,  Linn.  E-COMMON  MALLOW. 

Sex.  Syst.  Mormdelphia,  Polyandria. 
(Herb,  E.) 

History. — According  to  Dr.  Sibthorp,1  the  Maxa^  xtpoala  of  Dioscorides3  is 
the  Muiva  sylvestris. 

Botany.  Gen.  Char. —  Calyx  5-cleft,  persistent,  surrounded  by  an  involucel  of 
usually  3,  rarely  1  or  2,  or  5  or  6,  more  or  less  oblong  or  setaceous  bracteoles. 
Ovary  with  many  cells,  each  with  1  ovule.  Styles  as  many  as  the  cells.  Carpels 
several  (rarely  only  5),  capsular,  indehiscent,  1-seeded,  circularly  arranged  around 
the  axis.     Radicle  inferior  (Wight  and  Arnott). 

Sp.  Char.— Stem  erect.  Leaves  5-  to  7-lobed,  acute.  Pedicels  and  petioles 
hairy.   (De  Cand.) 

Root  perennial,  tapering,  branching,  whitish.  Stem  2  or  3  feet  or  more  high, 
branched.  Leaves  deep  green,  soft  and  downy.  Flowers  large,  three  or  four  to- 
gether, axillary.  Petals  obcordate,  purplish  rose-coloured,  with  deeper  veins,  com- 
bined by  the  base  of  their  claws. 

Hab. — Indigenous;  hedges  and  road  sides.     Flowers  from  June  to  August. 

Description. — Common  Mallow  (herha  malvse  sylvestris)  is  odourless,  and  has 
merely  a  mucilaginous  herbaceous  taste.  Its  watery  infusion  is  deepened  in  colour 
by  the  sesquichloride  of  iron,  and  forms  a  precipitate  with  acetate  of  lead.  Dwarf 
mallow  (Jierba  malvse  rotund ifolise)  possesses  similar  properties. 

Composition. — I  am  unacquainted  with  any  analysis  of  this  plant.  The  con- 
stituents are  probably  similar  to  those  of  Althaaa  officinalis.  Mucilage  is  the  pre- 
vailing principle.  Extractive  also  is  another  constituent.  The  colouring  matter  of 
the  flower  is  an  exceedingly  delicate  test  of  alkalies,  which  render  it  green. 

Physiological  Effects  and  Uses. — Emollient  and  demulcent.  Employed  in 
the  form  of  decoction,  in  irritation  of  the  alimentary  canal,  and  of  the  pulmonary 
and  urinary  organs.  In  tenesmus,  the  decoction  is  used  in  the  form  of  enema.  In 
external  inflammations,  emollient  fomentations  and  cataplasms  of  mallow  are  some- 
times employed. 

823.   ALTHiEA  OFFICINALIS,  Linn.  L.  JE.-COMMON  MARSH- 
MALLOW. 

Sex.  Syst.  Monadelphia,  Polyandria. 
(Folia;  Radix,  L. — Leaves;  Root,  E.) 

History. — According  to  Dr.  Sibthorp,3  this  plant  is  the  'Aa.0aia  of  Dioscorides.* 

Botany.  Gen.  Char. —  Calyx  surrounded  by  6-  to  9-cleft,  involucel.  Carpels 
numerous,  capsular,  closely  and  circularly  arranged  round  the  axis  (Wight  and 
Arnott). 

Sp.  Char Leaves  softly  tomentose  on  both   sides,   cordate  or  ovate,  toothed, 

undivided,  or  somewhat  3-lobed.  Peduncles  axillary,  many-flowered,  much  shorter 
than  the  leaf.  (De  Cand.) 

Root  perennial,  tap-shaped,  rather  woody.  Stem  2  or  3  feet  high.  Leaves 
hoary  green,  peculiarly  soft  and  downy,  with  a  fine  starry  pubescence.  Flowers  3 
or  4  together,  on  axillary  stalks,  large,  pale  rose-coloured. 

Hab. — Indigenous ;  marshes,  especially  near  the  sea. 

Description. — The  leaves  of  Marsh-mallow  ifolise  althsess)  are  odourless,  and 
have  a  mucilaginous  taste.  The  root  (radix  altheese)  is  long,  cylindrical,  branched, 
about  the  thickness  of  the  finger,  plump,  mucilaginous,  white  internally,  and  covered 
with  a  yellowish  epidermis.     That  which  is  imported  from  France  has  been  deprived 

1  Prodr.  Fl.  Gr<rc.  ii.  45.  s  Lib.  ii.  cap.  144. 

*  Prodr.  Fl.  Grac.  ii.  42.  4  Lib.  iii.  cap.  163. 
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of  its  epidermis,  and  is  white  (decorticated  root  of  marsh-maUote).  Ita  odour  is 
feeble;  its  taste  sweet  and  mucilaginous.  Iodine  colours  it  dark  blue,  fcesqui- 
chloride  of  iron  forms  with  the  concentrated  decoction,  a  brown  semi-transparent 
gelatinous  mass. 

Composition.— Marsh-mallow  root  has  been  analyzed  by  Bacon,1  by  L.  Meyer,3  by 
Wittstock,3  and  by  Buchner.*  The  results  of  the  latter  chemist  are  as  follows:— 
Fatty  oil  1.26,  glutinous  matter  1.81,  uncrystallizable  sugar  and  althein  8.29,  mu- 
cilage 35.64,  starch  37.51,  phosphate  of  lime  8.29,  vegetable  medulla  11.05,  and 
tcoody  fibre  7.50  [excess  11.35]. 

Aspauagin  ;  Asparamide ;  Althein.— The  substance  which  has  been  called  althein  is  identical 
with  asparagin.  It  is  crystallizable,  odourless,  and  almost  tasteless.  It  is  soluble  in  water  and 
alcohol,  sp.  gr.  0.837  ;  but  it  is  insoluble  in  absolute  alcohol  and  in  ether.  It  consists  of  CW^O5. 
Acted  on  by  the  watery  solutions  of  the  alkalies,  it  evolves  ammonia,  and  is  converted  into 
aspartic  acid  (C8H5N06);  hence  it  is  called  asparamide,  as  it  is  an  aspartite  of  ammonia 
(C8H5N06-|-H3J\TJ,  minus  an  atom  of  water.  It  has  an  influence  on  the  therapeutic  properties 
of  the  root. 

Physiological  Effects  and  Uses. — Similar  to  those  of  common  mallow,  al- 
ready stated.  On  the  continent  it  is  a  favourite  demulcent.  The  pastilles  and  pate 
de  guimauve  are  used  as  pectorals.  The  powder  of  marshmallow  root  is  used  in 
France  to  envelop  pills.  "The  simple  decoction  is  recommended  as  an  injection, 
to  be  thrown  into  the  vagina,  in  cases  of  difficult  labour,  arising  from  rigidity  of  the 
soft  parts."5 

1.  MISTliRA  ALTHJEyE,  E. ;  Marsh-mallow  Mixture. — (Boot  of  Althaea  %\v ;  Baisins, 
stoned,  3 ij ;  Boiling  Water  Ov.  Boil  down  to  three  pints;  strain  through  linen  or 
calico,  and,  when  the  sediment  has  subsided,  pour  off  the  clear  licpior  for  use.) — An 
agreeable  diluent  and  demulcent.  Employed  in  visceral  inflammation  and  irrita- 
tion; as  nephritis,  calculous  affections,  gonorrhoea,  strangury,  &c.  From  one  to 
three  pints  may  be  taken  in  the  course  of  the  day. 

I  SYRUPUS  ALTHtE/E,  L.  E. ;  Syrup  of  Marsh-mallows.— (Althsea  Boot,  sliced, 
giss;  Pure  Sugar  rbiiss ;  Water  [boiling,  E.~\.  Boil  down  the  water  with  the 
root  to  one-half  [strain,  27.],  and  express  [strongly  through  calico,  E.~]  the  liquor 
when  cold,  L.  Set  aside  for  twenty -four  hours,  that  the  impurities  may  subside; 
then  pour  off  the  liquor,  and  the  sugar  being  added,  boil  down  to  a  proper  consist- 
ence.)— Demulcent,  employed  as  an  adjunct  to  cough  mixtures,  and  as  a  pectoral 
for  children.     It  readily  ferments,  and  becomes  ropy. — Dose,  f  3j  to  f|ss. 

324.  GOSSYPIUM  HERBACEUM,  Linn.  E.-COMMON  COTTON. 

Sex.  Syst.  Monadelphia,  Polyandria. 
(Hairs  attached  to  the  seed,  E.) 

History. — It  is  somewhat  doubtful  who  first  mentioned  cotton.  There  is  some 
reason  for  supposing  that  cotton  cloth  is  referred  to  in  the  Old  Testament.6  Cotton 
(Uvikjoj),  is  mentioned  by  Herodotus ;»  but  he  or  his  translators  are  in  error,  in 
stating8  that  the  Egyptiaus,  in  embalming,  wrapped  the  body  in  cotton  cloth ;  since 
all  mummy  cloths  are  found,  on  a  microscopic  examination,  to  be  linen.9  Pliny10 
speaks  of  the  cotton  plant  (Gossypion)  and  of  the  cloth  (Xylina)  made  of  the  woolly 
substance  which  envelops  the  seeds." 

Botany.     Gen.  Char.—  Calyx  cup-shaped,  obtusely  5-toothed,  surrounded  by  a 

I  Journ.  deChim   Mid. .  ii.  551  2  Gmelin,  Havdb.  d.  Chem.  ii.  1351. 
*  Pharm.  Cenlral-Blatt  fur  ISll,  $.2<7.  *  Ibid,  ficr  1£32    S   511 

'  Montgomery,  Ob.*,  on  the  Dubl.  Pharm.  ' 

«  Harris,  Natural  History  of  the  Bible  ;  Carpenter,  Scripture  Natural  History. 
i  Thalia,  cv.  »   Euterpe,  lxxxvi. 

9  Dutrochet,  in  Jameson's  Journal,  vol.  xxiii.  p.  320.     This  author  suggests  that  the  &v<r<roc  of  Herodo- 
tus was  the  filamentous  weavable  matter  which  lint  [flax]  supplied.  w  0I  ller0u°- 
w  Hist.  Nat.  lib.  xix.  cap.  2,  ed.  Valp. 

II  For  farther  historical  details,  see  Royle's  Illustr.  p.  84,  et  seq. 
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3-leaved  involucel,  with  the  leaves  united  and  cordate  at  the  base,  and  deeply  cut  or 
toothed  irregularly.  Style  simple,  marked  with  3  or  5  furrows  towards  the  apex. 
Stigmas  usually  3,  sometimes  5.  Capsules  3-  to  5-celled,  3-  to  5-valved  at  the 
apex,  loculicidal.  Seeds  numerous,  imbedded  in  cotton.  Young  branches  and  leaves 
more  or  less  conspicuously  covered  with  little  black  dots;  nerves  below  usually  with 
one  or  more  glands  (Wight  and  Arnott). 

Sp.  Char. — Bi-triennial ;  young  parts  hairy.  Leaves  hoary,  palmate,  with  sub- 
lanceolate,  rather  acute  lobes.  Stipules  falcate-lanceolate.  Leaves  of  the  exterior 
calyx  dentate.  Capsules  ovate  pointed.  Seeds  free,  clothed  with  firmly  adhering 
white  down  under  the  long  white  wool  (Roxburgh). — Petals  of  a  lively  yellow  colour, 
with  a  purple  spot  near  the  claw.  Dr.  Roxburgh1  particu- 
larly distinguishes  three  varieties  cultivated  in  India — viz.,  Fig.  410. 
the  Dacca,  the  Berar,  and  the  China  cottons. 

Hab Asia.     Cultivated  in  India,  Syria,  Asia  Minor,  the 

Mediterranean,  and  America. 

Description. — The  filamentous  substance,  called  cotton 
(goszypiurn),  consists  of  tubular  hairs,  which  arise  from  the 
surface  of  the  seed-coat.  By  drying,  they  become  flattened; 
and  in  this  state,  if  they  be  immersed  in  water  and  examined 
by  the  microscope,  they  appear  like  distinct,  flat,  narrow 
ribands,  with  only  occasional  appearances  of  joints,  which 
are  indicated  by  a  line  at  a  right  angle,  or  nearly  so,  to  the 
side  of  the  tube.     Cotton  is  distinguished  (under  the  micro-  w^ 

scope)  from   the  vegetable   fibre  which  constitutes   linen   by  •' 

the  tubes  of  the  latter  being  in  bundles,  round,  tapering  at      Gossypium  herbaceum. 
the  extremities,  and,  when  jointed,  having  oblique  articula- 
tions.    Cotton  which  has  undergone  no  preparation  is  denominated  raw  cotton.3 

Composition. — Cotton  is  a  modification  of  lignin,  and  consists,  therefore,  of 
carbon,  hydrogen,  and  oxygen;  but  the  precise  relative  proportions  of  its  consti- 
tuents have  not  been  ascertained.  In  all  its  essential  chemical  properties  it  agrees 
with  ordinary  woody  fibre.  It  is  completely  insoluble  in  water,  alcohol,  ether,  oils, 
and  vegetable  acids.  Strong  alkaline  lyes  dissolve  it.  The  strong  mineral  acids 
decompose  it.     With  nitric  acid  it  yields  oxalic  acid. 

Physiological  Effects  and  Uses. — Raw  cotton,  or  cotton  wool,  has  been 
employed  with  apparently  good  effect  in  the  treatment  of  burns.3  It  allays  pain 
and  irritation,  apparently  by  forming,  with  the  discharges,  a  substitute  for  the  epi- 
dermis, under  the  protection  of  which  the  process  for  the  formation  of  the  new 
cuticle  takes  place,  undisturbed  by  external  irritation.  The  exclusion  of  the  air 
seems  to  be  a  most  important  part  of  the  treatment;  and,  of  course,  to  effect  this, 
many  other  agents  (as  lint)  will  answer  in  the  place  of  cotton.  The  following  is 
the  method  of  employing  cotton :  The  cotton  should  be  carded  in  narrow  fleeces, 
thin  enough  to  be  translucent,  and  applied  in  successive  layers,  so  as  completely  to 
protect  the  injured  parts  from  the  effects  of  motion  and  pressure.  When  the  skin 
is  severely  scorched,  a  spirituous  or  turpentine  wash  may  be  applied  previously  to 
the  application  of  the  cotton.  As  complete  repose  of  the  part  is  necessary,  the  first 
dressing  should  be  allowed  to  remain  as  long  as  possible  undisturbed.  Raw  cotton 
has  also  been  used  as  a  topical  application  in  erysipelas.4 

Cotton-wool,  impregnated  with  nitre  or  chlorate  of  potash,  has  been  employed  as 
moxa. 

The  well-known  superiority  of  linen  to  cotton,  as  a  dressing  for  wounds  and 
ulcers,  is  usually  ascribed   to  the  triangular  shape  of  the  cotton  fibres,  the  sharp 

i  Fl.  Ind.  iii.  184. 

-  For  much  interesting  information  regarding  Cotton,  but  which  is  unsuited  to  this  work,  consult  Royle, 
op.  tit.  ;  M'Culloch,  Dictionary  of  Commerce  ;  and  Ure,  Dictionary  of  Arts. 
»  Andciscm,  Eiluib.  Med.  and  Surg.Journ.  xiii.  215,  1828. 
4  Lond.  Med.  Gaz.  Nov.  8,  1839. 
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angles  of  which  are  supposed  to  cut  and  irritate  the  flesh.  But  this  shape  of  the 
fibres  exists  only  in  the  imagination  of  those  who  have  never  examined  them  by 
the  microscope.  Raspail1  ascribes  the  superiority  of  linen  for  surgical  purposes  to 
the  hollow  condition  of  the  tubular  fibrillar,  by  which  they  are  enabled  to  absorb 
into  their  interior  the  blood  or  purulent  secretion.  The  tubes  of  cotton,  on  the 
other  hand,  are  filled  with  an  organizing  substance,  and,  therefore,  can  imbibe 
nothing  into  their  interior. 

[COLLODICM,  U.  S.;  Collodion.— (Take  of  Cotton,  freed  from  impurities,  and 
finely  carded,  half  an  ounce;  Nitrate  of  Potassa,  in  powder,  ten  ounces;  Sulphuric 
Acid  eight  fluidounces  and  a  half;  Ether  two  pints  and  a  half;  Alcohol  a  fluid- 
ounce.  Add  the  Sulphuric  Acid  to  the  Nitrate  of  Potassa  in  a  Wedgewood  mortar, 
and  triturate  them  until  uniformly  mixed;  then  add  the  Cotton,  and  by  means  of  the 
pestle  and  a  glass  rod,  imbue  it  thoroughly  with  the  mixture  for  four  minutes. 
Transfer  the  Cotton  to  a  vessel  containing  water,  and  wash  it,  in  successive  portions, 
by  agitation  and  pressure,  until  the  washings  cease  to  have  an  acid  taste,  or  to  be 
precipitated  on  the  addition  of  chloride  of  barium.  Having  separated  the  fibres 
by  picking,  dry  the  cotton  with  a  gentle  heat,  dissolve  it  by  agitation  in  the 
Ether,  previously  mixed  with  the  Alcohol,  and  strain.  Collodion  should  be  kept  in 
closely-stopped  bottles  previously  well  dried.  The  first  part  of  the  above  process 
produces  gun-cotton,  which  is  dissolved  in  ether.  It  is  a  transparent  solution,  of 
syrupy  consistence  and  ethereal  smell.  It  is  used  as  an  application  in  surgery  to 
wounds,  with  the  view  of  producing  cohesion  of  the  edges.  When  applied,  the 
ether  evaporates,  leaving  a  film,  which  is  the  bond  of  union.  It  is  sometimes  used 
as  a  covering  to  ulcers,  burns,  and  superficial  inflammation,  as  a  protection  and  sti- 
mulant.    I  have  used  it  with  advantage  in  sore  nipples.] 


Order  LXXIX.  LINAGES,  Lindley.— THE  FLAX  TRIBE. 

Line^e,  De  Candolle. 

Characters. —  Calyx  3-  or  4,  generally  5-sepaled.  Sepals  coherent  only  at  the  base,  imbri- 
cate in  aestivation,  continuous  with  the  peduncle,  and  therefore  persistent.  Petals  as  many  as 
the  sepals;  hypogynous,  unguiculate  at  the  base,  slightly  united  together,  and  to  the  ring"  of  the 
stamens;  alternate  with  the  sepals,  twisted  in  aestivation.  Stamens  equal  in  number,  and  alter- 
nate with  the  petals,  cohering  into  a  monadelphous  ring  at  the  base,  and  having  an  abortive 
filament, or  tooth, between  each.  Jlnthers  innate,  bilocular,  bi-rimose.  Ovaries  snbglobose,  with 
as  many  cells  as  there  are  sepals,  rarely  fewer.  Styles  as  numerous  as  the  cells  of  the  ovary. 
Capsule  globose,  crowned  by  the  permanent  bases  of  the  styles,  composed  of  carpels  having  in- 
duplicate  margins  and  dehiscing  at  the  apex  by  two  valves,  and  which  are  divided  into  partial 
cells,  by  an  incomplete  dissepiment  arising  from  the  centre.  Seeds  in  each  cell  two  inverted. 
Mbumen  generally  none,  but  in  its  stead  there  is  a  tumid,  fleshy  endopleura.  Embryo  straight, 
with  the  radicle  turned  towards  the  hilum. — Herbs  or  shrubs,  with  entire  exstipulate  leaves  f  De 
Cand.) 

Properties. — The  fibres  of  Linacese  have  great  tenacity.  The  seeds  abound  in  oil  and 
mucilage,  and  are  in  consequence  emollient 

325.  LINUM  USITATISSIMUM,  Linn.  L.  E.  D.-COMMON 

FLAX. 

Sex.  Syst.  Pentandria,  Pentagynia. 

(Seraina;  Oleum  e  seminibus  expressum,  L.  D.— Seeds;  Meal  of  the  seeds  deprived  of  their  fixed  oil  br 
expression ;  Expressed  oil  of  the  seeds,  E.) 

HrsTORY.— From  time  immemorial  flax  has  been  employed  in  the  manufacture 
of  cloth  ;  and  it  appears,  from  our  most  ancient  records,  that  Egypt  was  celebrated 
for  its  production.2     Dutrochet3  asserts  that  mummy  cloth  is  made  of  flax. 

^Chim.  Organ.  2  Exodus,  ix.  31;  Herodotus,  Euterve,  cv. 

'  Jameson's  Journal,  xxn.  221.  J    ' 
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Linum  usitatissimum. 


Botany.  Gen.  Char. — Sepals  5,  distinct,  quite  entire  or  serrated.  Petals  5. 
Stamens  5.  Styles  3  to  5,  distinct  from  the  base,  or  combined  to  the  middle  or 
apex  (Wight  and  Arnott). 

Sp.  Char. — Smooth,  erect.  Leaves  lanceolate  or  linear.  Panicle  corymbose. 
Sepals  ovate,  acute,  with  membraneous  margins.  Petals  some- 
what crenate,  larger  by  three  times  than  the  calyx.  (De  Cand.) 
— Annual.  One  or  two  feet  high.  Leaves  distant.  F lowers 
large,  purplish-blue.  Capsule  globular,  about  the  size  of  a  small 
pea. 

Hab.— Indigenous ;  cornfields;  not  unfrequent.  Extensively 
cultivated  in  this,  as  well  as  in  other  European  countries,  both 
for  its  fibre  for  making  thread,  and  for  its  oil  obtained  from  the 
seeds. 

Description. — The  seed  of  the  flax,  commonly  termed  linseed 
or  Kntseed  (semina  lini),  is  small  (about  a  line  long),  oval,  ob- 
long, flattened  on  the  sides  with  acute  edges,  pointed  at  one 
extremity,  smooth,  glossy,  brown  externally,  yellowish-white  in- 
ternally, odourless,  and  has  an  oily  mucilaginous  taste.  The 
seed-coat  is  mucilaginous;  the  nucleus  oily.  The  cake  (pla- 
centa lini)  left  after  the  expression  of  the  oil,  is  usually  denomi- 
nated oil  cake;  it  forms,  when  ground  to  a  fine  powder,  linseed 
meal  (farina  lini).  The  best  oil  cake  for  the  preparation  of 
linseed  meal  is  the  English,  fresh  made.  Foreign  cake  is  of  in- 
ferior quality.  The  colour  of  linseed  meal  is  grayish-brown. 
It  abounds  in  mucilage.  The  meal  prepared  by  grinding  the  unpressed  seeds  yields 
a  considerable  quantity  of-  oil. 

The  substance  termed  flax  is  prepared  from  the  fibrous  portions  of  the  bark  of 
the  plant.1  The  short  fibres  which  are  removed  in  heckling  constitute  tow  (stupa), 
which  is  employed  both  in  pharmacy  and  surgery.  Of  flax  is  made  linen  (linteum), 
which,  when  scraped,  constitutes  lint  (linteum  carptum;  linamentum),  an  important 
agent  to  the  surgeon.3 

Composition. — Linseed  has  been  analyzed  by  L.  Meyer.3  Its  constituents 
he  found  to  be  as  follows  :  Fat  oil  (in  the  nucleus)  11.265,  wax  (in  the  husk 
principally)  0.146,  acrid  soft  resin  (in  the  husk  principally)  2.488,  resinous  colour- 
ing matter  0.550,  yellow  extractive  with  tannin  and  salts  (nitre  and  the  chlorides  of 
potassium  and  calcium)  1.917,  sweet  extractive,  with  malic  acid  and  some  salts, 
10.884,  gum  (in  the  nucleus)  6.154,  nitrogenous  mucilage,  with  acetic  acid  and  salts 
(in  the  husk  principally),  15.120,  starch,  with  salts  (in  the  husk),  1.480,  albumen 
fin  the  nucleus)  2.782,  gluten  (in  the  nucleus)  2.932,  husk  and  emidsion  (?) 
44.382.     The  ashes  contained  oxide  of  copper. 

1.  Fixkd  Oil.— (See  p.  989.) 

2.  Mucilage  of  Linseed. — Has  been  examined  by  Bostock,4  by  Vauquelin,5  and  by  Guerin- 
Varry.6  Resides  in  the  seed  coats.  Is  extracted  by  hot  water.  When  the  solution  is  mixed 
with  alcohol,  white  mucilaginous  flocks  are  precipitated.  Diacetate  of  lead  forms  a  precipitate 
in  it.  Neither  infusion  of  nutgalls  nor  chlorine  have  any  effect  on  it.  It  is  not  coloured  blue 
by  iodine.  It  reddens  litmus  (owing  to  the  free  acetic  acid).  It  consists  of  two  parts :  one 
soluble,  the  other  insoluble  in  water.  Its  ashes  contain  carbonates  of  potash  and  lime,  phos- 
phate of  lime,  chloride  of  potassium,  sulphate  of  potash,  oxide  of  iron,  alumina,  and  silica. 


Proximate  Analysis. 

Soluble  part 52.70 

Insoluble  part 29  69 

Ashes 7.11 

Water 10.30 


Mucilage  of  Linseed 


Ultimate  Analysis. 

Carbon 34.30 

Hydrogen 5.69 

Nitrogen 7.27 

Oxygen 52.71 


100.00 


Mucilage  of  Linseed 


100.00 


i   Bee  Ire's  Dictionary  of  Arts,  p.  482. 

2  [A  microscopical  examination  shows  that  much  of  the  Lint  now  sold  consists  of  scraped  cotton. — Ed.] 
*  Gmelin,  Handb.  d.  Chun.  ii.  1251.  *  Nicholson's  Journal,  xviii.  31. 

»  Ann.  de  Chim.  lx.xx.  314.  6  Journ.  de  I  him.  Mtd.  vii.  7„9. 
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a.  Soluble  part  (Arabine?)  soluble  in  cold  water.  Treated  with  nitric  acid,  yields  14.25  per 
cent,  of  tnucic  acid,  besides  some  oxalic  acid. 

8.  Insoluble  part.  A  nitrogenous  substance,  not  soluble  in  water,  and  not  yielding  mucic 
acid  by  the  action  of  nitric  acid.     Properly  speaking,  therefore,  it  is  not  a  gummy  substance. 

Physiological  Effects. — Linseed  is  emollient  and  demulcent.  It  also  pos- 
sesses nutritive  qualities;  for,  in  the  form  of  a  thick  mucilage  (or  jelly,  as  it  is 
termed),  it  is  employed  for  fattening  cattle.  Linseed  cake  is  also  employed  for 
a  similar  purpose.     Linseed  oil  is  a  mild  laxative. 

Uses. — Employed,  to  allay  irritation,  in  the  form  of  infusion  or  tea,  expressed  oil, 
and  meal. 

1.  IM'SDI  LIXI  COMPOSITE,  L.  [U.  S.]j  InfusumLini,E. ;  Linseed  Tea— 
(Linseed,  bruised,  3vj  [Jss,  U.  S.~\;  Liquorice  Root,  bruised,  5»j  )  Boiling  [distilled, 
X.]  Water  Oj.  Digest  near  the  fire,  in  a  lightly  covered  vessel,  and  strain  [through 
linen  or  calico,  E.~\.) — Employed  as  an  emollient  and  demulcent  in  irritation  and  in- 
flammation of  the  pulmonary  and  urinary  organs,  and  of  the  mucous  membranes 
generally  :  as  gonorrhoea,  dysentery,  alvine  irritation,  and  pulmonary  affections. 
It  is  rendered  more  palatable  by  the  addition  of  sliced  lemon  and  sugar-candy. — 
Dose,  f* 3  i j  to  f§iv,  or  ad  libitum. 

[I  DECOCTDI  LIXI  COMPOSITIDI,  D.;   Compound  Decoction  of  Linseed.— (Take 

of  Linseed  5j ;  Liquorice  Root,  bruised,  gss;  Water  Oiss.    Boil  for  ten  minutes 
in  a  covered  vessel,  and  strain  while  hot.) — Ed.] 

I  OLEUM  LIM,  L.  E.  D.  [U.  S.]  ;  Linseed  Oil.— To  prepare  this  oil,  the  seeds  are 
first  bruised  or  crushed,  then  ground,  and  afterwards  subjected  to  pressure  in  the 
hydraulic  or  screw  press.1  Cold-drawn  linseed  oil  (oleum  lini  sine  igne)  is  paler 
coloured,  less  odorous,  and  has  less  taste,  than  linseed  oil  prepared  by  the  aid  of  a 
steam  heat  of  about  200°  F.  (oleum  lini,  offic);  but,  according  to  Mr.  Brande,3  it 
"  soon  becomes  rancid  and  more  disagreeable  than  that  expressed  at  a  higher  tem- 
perature." The  seeds  yield  by  cold  expression  18  or  20  per  cent,  of  oil ;  but  by  the 
aid  of  heat  from  22  to  27  per  cent.  Linseed  oil  is  usually  amber-coloured :  but  it 
may  be  rendered  quite  colourless.  For  a  fine  sample  of  colourless  oil  I  am  in- 
debted to  Mr.  Whipple.  Linseed  oil  has  a  peculiar  odour  and  taste;  it  is  soluble 
in  alcohol,  but  more  readily  so  in  ether.  When  exposed  to  the  air,  it  dries  into  a 
hard  transparent  varnish.  This  change  is  greatly  accelerated  by  boiling  the  oil 
either  alone  or  with  litharge,  with  sugar  of  lead  or  with  common  white  vitriol.  The 
resulting  oil  is  called  drying  oil  or  boiled  oil.  The  efficacy  of  the  process  is  as- 
cribed by  Liebig3  to  the  elimination  of  substances  which  oppose  the  oxidation  of 
the  oil.  The  ultimate  composition  of  linseed  oil,  according  to  Saussure,  is  carbon 
76.014,  hydrogen  11.351,  and  oxygen  12.635.  Its  proximate  constituents  are 
oleic  acid  (chiefly),  margaric  acid,  and  glycerin.— Rarely  employed  internally.  Its 
most  ordinary  use  is  for  the  preparation  of  Linimentum  calcis,  alreadv  fVol  T  n 
564)  described.*  '  J   K       '    '  *' 

4.  FARINA  LINI,  E. ;  Linseed  Meal— (The  meal  of  the  seeds  deprived  of  their  fixed 
oil  by  expression,  E.~)— Emollient.  Employed  in  the  preparation  of  the  linseed 
meal  poultice.  It  is  a  constituent  of  thepidvis  pro  cataplasmate,  D.,  already  noticed 
The  farina  of  the  unpressed  linseed  is  preferred  to  the  powder  of  linseed  cake  on 
account  of  its  oleaginous  quality  What  is  usually  sold  as  such  has  been  prepared 
from  recently  pressed  Lnglish  oil  cake. 

5.  CATAPLASM  LIM,  L. ;  Linseed  Meal  Poultice— (Boiling  Water  5x  ■  Lin 
seed,  powdered,  givss,  or  as  much  as  may  be  sufficient.     Add  the  water  by  do- 

1  See  Ure:s  Dictionary  of  Arts,  p.  899.  7 

3  Journ.  de  Pharm.  xxvi.  193.  Did.  of  P harm. 

them  together.    The  Dub.m  College  orders  of  Lim.  W.fcV™^ 
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grees  to  the  Unseed,  stirring  constantly  that  a  poultice  be  made.) — A  valuable 
emollient  poultice. 

326.  LINUM  CATHARTICUM,  Linn.  ^.-PURGING  FLAX. 

Sex.  Syst.  Pentandria,  Pentagynia. 
(Herb,  E.) 

History. — First  mentioned  by  Thalius  in  the  sixteenth  century.1 

Botany.     Gen.  Char. — See  Linum  usitatissimum. 

Sp.  Char. — Smooth,  erect.  Leaves  opposite,  obovate-lanceolate.  Stem  above 
dichotomous.  (De  Cand.) 

Annual.  Stem  slender,  2  to  6  inches  high.  Flowers  drooping  before  expansion, 
white,  small. 

Hab. — Indigenous;  pastures;  common. 

Description. — Purging  flax  (herba  lini  cathartici)  is  odourless,  but  has  a  very 
bitter  taste. 

Composition. — I  am  unacquainted  with  any  analysis  of  this  plant.  Probably 
its  purgative  principle  is  bitter  extractive. 

Physiological  Effects  and  Uses. — Cathartic  and  occasionally  diuretic ;  but 
somewhat  uncertain  in  its  operation.  Formerly  used  in  rheumatism.  Now  almost 
obsolete.  Dose  3J  of  the  dried  plant;  or  an  infusion  of  a  handful  of  the  fresh 
plant  may  be  employed. 


Order  LXXX.  CARYOPHYLLACE.E.— THE  CHICK- 
WEED  TRIBE. 

Caryophyli.e.e,  Jussieu ;  De  Candolle. 

Characters. — Calyx  generally  persistent,  of  4,  or  oftener  5  sepals,  which  are  continuous 
with  the  pedicel,  and  either  free  or  coherent  into  a  4-  or  5-dentate  tube,  imbricate  in  aestiva- 
tion. Petals  as  many  as  the  sepals  (very  rarely  0),  inserted  on  the  torus,  which  is  more  or  less 
elevated  on  a  pedicel  (anthophorus),  alternate  with  the  sepals,  unguicnlate,  having  the  fauces 
sometimes  crowned  with  petaloid  scales.  Stamens  as  many  as,  or  double  the  number  of,  the 
petals  inserted  in  the  torus.  Filaments  subulate,  sometimes  submonadelphous  at  the  base. 
Anthers  2-celled.  Ovary  simple,  2-  to  5-valved,  inserted  at  the  apex  of  the  torus,  and  crowned 
by  an  equal  number  of  styles.  Capsule  of  2  to  5  valves,  united  at  the  base,  dehiscing  at  the 
apex,  generally  1-celled,  sometimes  2- to  5  celled.  Septa  protruding  from  the  middle  of  the 
valves,  incomplete  or  continuous  to  the  axis.  Placenta  central.  Seeds  numerous  (very  seldom 
few  or  definite) ;  albumen  farinaceous  generally  central;  embryo  usually  peripherical,  more  or 
le.-s  incurved  (seldom  central  and  straight);  radicle  directed  towards  the  hilum.  Herbs  or  under- 
shrubs,  with  opposite  entire  leaves.     Stems  jointed.  (De  Cand.) 

Properties. — Remarkable,  for  the  most  part,  for  their  insipidity  and  consequent  inactivity. 

327.    DIANTHUS    CARYOPHYLLUS,    Linn—  CLOVE    PINK; 
CARNATION,  OR  CLOVE  GILLYFLOWER. 

Sex.  Syst.  Decandria,  Digynia. 
(Flores.) 

History. — First  noticed  by  Manfredus  de  Monte  Imperiali.2 
Botany.     Gen.  Char. — Calyx  tubular,  5-toothed,  imbricated  at  the  base  with 
2  to  4  opposite  scales.     Petals  5,  with  long  claws.     Stamens  10.     Styles  2.     Gap- 
s/u'c  1-celled.     Seeds  compressed,  convex  on  one  side,  concave  on  the  other;  peltate. 
Embryo  scarcely  curved.  (De  Cand  ) 

Sp.  Char. — Stem  branched.     Flowers  solitary.     Scales  of  the   calyx  4,  very 

i  Sprengel,  Hist.  Rei  Herb.  i.  35.  *  Sprengel,  op.  supra  cit.  i.  293. 
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short,  ovate,  somewhat  mucronate.  Petah  very  broad,  beardless.  Leaves^  linear- 
awl-shaped,  channelled,  glaucous.  (De  Cand.) 

A  perennial  plant;  the  origin  of  the  fine  carnations  of  the  gardens.  1  lowers 
pink,  purple,  white,  or  variegated  ;  double,  semi-double,  or  single.1 

Hab. — Indigenous.     Cultivated  in  gardens. 

Description.— The  red  or  deep  crimson  gillyflowers  (jlores  dianthi  caryophytti; 
/lores  caryophytti  rubri;  Jlores  tunicse)  were  formerly  employed  in  medicine  on  ac- 
count of  their  colour.  They  have  a  pleasant  aromatic  smell,  and  a  bitterish  sub- 
astringent  taste.     They  communicate  to  water  their  smell  and  colour.2 

Composition. — I  am  unacquainted  with  any  analysis  of  them.  They  obviously 
contain  a  volatile  oil,  colouring  matter,  and  an  astringent  principle. 

Physiological  Effects  and  Uses. — Formerly  supposed  to  have  an  influence 
over  the  nervous  system  to  raise  the  spirits,  &c.  Simon  Pauli3  recommended  them 
in  various  nervous  and  spasmodic  affections,  and  in  malignant  fever.  They  have 
also  been  used  as  flavouring  and  colouring  agents;  and  a  syrup  of  them  was  form- 
erly contained  in  the  British  Pharmacopoeias. 


Order  LXXXI.    POLYGALE^E,  Be  CandoUe.—THE  MILK- 
WORT TRIBE. 

PoLTCAtACEJ5,  and  Krameriaceje,  Lindky. 

Characters. — Sepals,  5,  imbricate  in  aestivation,  the  two  interior  generally  petaliform,  the 
three  exterior  smaller;  two  of  them  are  interior,  and  sometimes  united,  the  third  is  posterior. 
Petals  3  to  5  hypogynous,  more  or  less  united  by  means  of  the  tube  of  the  stamens  (rarely  dis- 
tinct). Filaments  of  stamens  adherent  to  the  petals,  monadelphous,  divided  at  the  apex  into 
two  opposite  equal  phalanges,  jlnthers  8,  1-celled,  innate,  dehiscing  by  pores  at  the  apex. 
Ovary  1,  free,  2  celled,  rarely  1-  or  3-celled.  Style  1.  Stigma  1.  Pericarp  capsular  or  drupa- 
ceous, 2-  or  1-celled.  Valves  septigerous  in  the  middle.  Seeds  pendulous,  solitary,  often  with  a 
carunculate  arillus  at  the  base  ;  embryo  straight,  generally  in  the  axis  of  a  fleshy  albumen  (or 
rarely),  exalbuminous,  in  which  case  the  endopleura  is  tumid.  Herbs  or  shrubs.  Leaves  entire, 
generally  alternate,  articulated  on  the  stem.  (De  Cand.) 

Properties. — Leaves  and  roots  for  the  most  part  bitter  and  astringent. 

328.  POL YG ALA  SENEGA,  Linn.  L.  E.  D.— THE  SENEKA. 

Sex.  Syst.  Diadelphia,  Octandria. 

(Radix, £,.— Root,  E.  D.) 

[Senega,  U.  S.] 

History. — The  root  of  this  plant  was  introduced  into  medicine  as  a  remedy  for 
the  bites  of  venomous  animals,  in  the  early  part  of  the  last  century,  by  Dr.  Ten- 
nant,  a  Scotch  physician,  residing  in  Pennsylvania.* 

Botany.  G-en.  Char — Sepals  persistent,  the  two  inner  ones  wing-like.  Petah 
3  to  5,  adnate  to  the  tube  of  the  stamen ;  the  inferior  one  keel-shaped  (perhaps 
composed  of  two  united).  Capsule  compressed,  elliptical,  or  obcordate.  Seeds 
pubescent,  carunculated  at  the  hilum,  destitute  of  a  coma.    (De  Cand.) 

Sp.  Char. — Stems  several,  somewhat  erect,  simple,  terete.  Leaves  ovate-lance- 
olate, the  upper  ones  acuminate.  Racemes  somewhat  spiked.  Wings  orbiculate. 
Capsule  elliptical,  emarginate.  (De  Cand.) 

Root  perennial,  branching.  Stems  annual,  from  9  to  12  inches  high,  occa- 
sionally tinged  at  their  lower  part  with  red  or  purple.  Leaves  alternate,  sessile, 
or  on  very  short  stalks,  paler  beneath.  Flowers  small,  white.  Alee  of  the  calyx 
white,  with  green  veins.      Capsule  small,  containing  two  blackish  seeds. 


i  For  horticulture  information  respecting  them,  consult  Loudon's  Encyclopedia  of  Gardening 

\  L/WrS- ■*??';  *%*  ^r     h    1-19  '  Ci*»drxp.  Bot   p.  211. 

*  An  Epistle  lo  Dr.  Mtad,  1<42.  r  v 
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Hab — United  States  of  America;  most  abundant  in  the  southern  and  western 
parts. 

Description. — Senega  or  Seneka  root  (radix  senegse  seu  seneJcte),  sometimes 
called  the  seneka-malceroot  or  the  rattlesnake  root,  is  imported  from  the  United 
States  in  bales.  It  varies  in  size  from  that  of  a  writing-quill  to  that  of  the  little 
finger ;  it  is  contorted,  presents  a  number  of  eminences,  and  terminates  superiorly 
in  an  irregular  tuberosity,  which  exhibits  traces  of  numerous  stems ;  a  projecting 
line  extends  the  whole  length  of  the  root,  The  cortical  portion  is  corrugated, 
transversely  cracked,  thick,  of  a  grayish-yellow  colour.  The  central  portion  (rnedi- 
tullium)  is  woody  and  white.  The  taste  of  the  root  is  at  first  sweetish  and  muci- 
laginous, afterwards  acrid  and  pungent,  exciting  cough  and  a  flow  of  saliva ;  its 
odour  is  peculiar  and  nauseous. 

Composition. — Senega  root  has  been  repeatedly  made  the  subject  of  chemical 
investigation.  In  the  last  century  it  was  examined  by  Burckhard,  by  Keilhorn, 
and  by  Helmuth.1  In  1804  it  was  analyzed  by  Gehlen  ;3  and  in  1811  by  Fou- 
geron.3  Peschier4  also  published  an  analysis  of  it.  In  1826  it  was  analyzed  by 
Feneuille,5  in  1827  both  by  Dulong  d'Astafort6  and  by  Folchi,7  in  1832  by 
Trommsdorff,8  and  in  1836  by  Quevenne.9    I  subjoin  three  of  these  analyses  :— 

Quevinne. 
Polygalic  acid. 
Virgineic  acid. 
Tannic  acid. 
Pectic  acid. 
Cerin. 
Fixed  oil. 

Yellow  colouring  matter. 
Gum. 
Albumen. 
Woody  fibre. 

Salts,  alumina,  silica,  magnesia, 
and  iron. 


Trommsdorff. 

Volatile  oil a  trace. 

Acrid  resin 4.552 

Sweetish  bitter  extractive  33.570 

Pectic  acid 10.411 

Wax 0.746 

Soft  resin 6.222 

Mucus     5.968 

AVno.lv  fibre 34.316 

Malates,  potash,  and  lime  2.536 

Dried  Senega  Root  97.354 


Dulong. 

Volatile  oil,  traces. 

Acrid  extractive. 

Yellow  extractive. 

A  substance  reddened  by  sulphuric 

acid. 
Fectic  acid. 
Wax. 
Resin. 
Gum. 

Woody  fibre. 

Malates  of  potash  and  lime. 
Mineral  salts  and  iron. 


Senega  Root. 


Senega  Root. 

1.  Poltgalic  Acid,  in  the  impure  state,  was  first  procured  by  Gelilen,  who  called  it  Senegin. 
It  is  the  active  principle,  and  resides  in  the  cortical  part  of  the  root.  When  pure  it  is  a  white, 
odourless  powder,  which  is  at  first  tasteless,  but  afterwards  commnnieates  an  acrid  feeling  to 
the  mouth,  and  a  sense  of  constriction  to  the  fauces.  It  irritates  the  nostrils  and  excites  sneez- 
ing. It  is  volatile,  and,  when  decomposed  by  heat  in  a  glass  tube,  evolves  no  ammonia,  and 
hence  contains  no  nitrogen.  It  is  soluble  in  water  and  in  alcohol,  especially  when  heated  by 
heat ;  but  it  is  insoluble  in  ether,  acetic  acid,  and  the  oils.  Its  solution  forms  white  precipi- 
tates (polygalates)  with  diacetate  of  lead  and  protonitrate  of  mercury.  Sulphuric  acid  has  a 
characteristic  effect  on  polygalic  acid;  it  renders  polygalic  acid  yellow,  then  rose-red,  and  after- 
wards dissolves  it,  forming  a  violet-coloured  solution,  which  becomes  decolorized  in  twenty- 
four  hours.  The  alkaline  polygalates  are  not  crystallizable.  Polygalic  acid  consists  of  carbon 
55.704,  hydrogen  7.529,  and  oxygen  36.707;  or,  C22Hl80".  It  has  considerable  resemblance  to 
esculic  acid.10  Given  to  dogs  in  doses  of  six  or  eiyht  grains,  it  causes  vomiting,  embarrassed  re- 
spiration, and  death  in  three  hours.  Two  grains  thrown  into  the  jugular  vein  caused  vomiting, 
and,  in  two  hours  and  a  half,  death. 

5,  Yiiigineic  Acid. — A  volatile,  fatty  acid,  analogous  to  valerianic,  phocenic,  and  butyric 
acids.  It  is  an  oily  liquid,  of  a  reddish  colour,  a  strong,  penetrating,  disagreeable  odour,  and  an 
acrid  taste.     It  is  soluble  in  alcohol,  ether,  and  caustic  potash,  but  scarcely  so  in  water. 

Physiological  Effects. — Senega  possesses  acrid  and  stimulant  properties.  In 
small  doses  it  is  diaphoretic,  diuretic,  and  expectorant;  in  larger  doses,  emetic  and 
purgative.  Sundelin"  took  a  scruple  of  powdered  senega  root  every  two  hours  for 
six  hours ;  it  caused  irritation  of  the  back  part  of  the  tongue  and  throat,  and  gave 
rise  to  an  increased  flow  of  saliva.  These  effects  were  soon  followed  by  considerable 
burnin"-  in  the  stomach,  nausea,  and  vomiting.  The  skin  became  warmer  and 
moister;  there  was  griping  pain  of  the  bowels,  followed  by  watery  evacuations; 


i  Murray,  Apr-  Med.  ii.  564. 

3  Joum.dt  Chim.  Med.  ii.  549. 

s  Jovrn.  de  Chim.  Med.  ii.  431. 

1  Joura.  de  Chim.  Mid.  iii.  600. 

9  Jovrn.  'le  Piiarm.  xxii. 

"  Handb.  d.  spec.  Heilmittcll.  ii.  176,  3te  Ann. 

vol.  ii. — 63 


2  Gmelin,  Handb.  d.  Chetn.  ii.  1249. 
*  Quoted  by  Goebel  and  Kunze,  Pharm.  Waarenk. 
6  Jovrn.  de  Pharm.  xiii.  567. 
8  Pharm.  Central-Blattfiir\S22,  S.  149. 
10  Journ.  dc  1'harm.  xxiii.  270. 
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the  secretion  of  urine  was  increased,  and  a  feeling  of  heat  was  experienced  in  the 
urinary  passages.  For  some  days  after,  there  was  gastric  uneasiness  with  loss  of 
appetite.  Jn  larger  doses,  it  caused  burning  pain  in  the  stomach  and  bowels,  vio- 
lent vomiting,  purging,  anxiety,  and  giddiness. 

It  appears  to  excite  moderately  the  vascular  system,  to  promote  the  secretions 
(at  least  those  of  the  kidneys,  skin,  uterus,  and  bronchial  membrane),  and  to  exert 
a  specific  influence  over  the  nervous  system.  It  has  been  principally  celebrated  for 
its  expectorant  effects. 

In  its  operation  on  the  nervous  system,  it  has  considerable  resemblance  to  Arnica; 
but  its  influence  over  the  secreting  organs  is  much  greater.  It  is  somewhat  analo- 
gous to  Helenium  in  its  action. 

Uses. — In  this  country,  senega  is  comparatively  but  little  employed.  It  is  an 
exceedingly  valuable  remedy  in  the  latter  stages  of  bronchial  or  pulmonary  inflam- 
mation, when  this  disease  occurs  in  aged,  debilitated,  and  torpid  constitutions,  and 
when  the  use  of  depletives  is  no  longer  admissible.  It  appears  to  re-establish  a 
healthy  condition  of  the  secreting  organs,  to  promote  the  resolution  of  the  morbid 
deposits,  and  to  give  strength  to  the  system.  I  usually  administer  it  in  combina- 
tion with  ammonia,  which  appears  to  me  to  promote  its  beneficial  operation.  Fre- 
quency of  pulse,  and  a  febrile  condition  of  the  system,  are  by  no  means  to  be 
regarded  as  impediments  to  the  use  of  this  medicine. 

In  chronic  catarrh  and  humoral  asthma  it  has  also  been  used.  It  has  been 
extravagantly  praised  by  Dr.  Archer,  of  Maryland,  as  a  remedy  for  croup.1  He 
represents  it  as  beiug  capable,  without  the  aid  of  any  other  means,  of  removing 
this  alarming  disease.  Few  practitioners,  I  suspect,  would  venture  to  trust  it.  Yet 
it  might  be  a  useful  addition  to  emetics.  As  a  stimulant  and  promoter  of  the 
secretions,  it  has  been  used  with  advantage  in  the  latter  stage  of  \o~w  fever  accom- 
panied with  torpidity.  It  has  also  been  used  as  an  emetic,  purgative,  and  diapho- 
retic, in  rheumatism,  as  a  diuretic  in  dropsy,  and  as  an  emmenagogue  in  amenorrhaa. 
It  was  introduced  into  practice  as  a  remedy  against  the  bite  of  venomous  animals, 
as  the  rattlesnake. 

Administration. — The  dose  of  the  powder  is  from  grs.  x  to  9j.  But  the 
infusion  or  decoction  is  the  best  form  of  exhibition. 

1.  DECOCTDM  SENEGJ),  L.  [U.  S.];  Decoction  of  Senega.— (Senega  Root  3x 
PJi,  U.  &.];  Distilled  Water  two  pints  [Water  Oiss,  IT.  #.].  Boil  down  to  a  pint, 
and  strain.) — Stimulating,  expectorant,  and  diuretic.  Dose,  f^j  to  f^iij,  three  or 
four  times  daily.     Ammonia  is  often  a  valuable  addition  to  it. 

[2.  INFUSUM  POLYGALJE,  D.— (Polygala  Root,  bruised,  gss;  Boiling  Water  gix. 
Digest  for  one  hour  in  a  covered  vessel,  and  strain.) — The  product  should  measure 
about  eight  ounces. — Ed.] 

[§.  INFUSUM  SENEGA,  E  .;  Infusion  of  Senega.— (Take  of  Senega  Jx;  Boiling 
Water  one  pint.     Infuse  for  four  hours  in  a  covered  vessel,  and  strain.) — Ed.] 

[4.  SYRUPUS  SENEGA,  U.  S.  Syrup  of  Senelca.— (Take  of  Seneka,  bruised,  four 
ounces;  Water  a  pint;  Sugar  a  pound.  Boil  the  Water  with  the  Seneka  to  one- 
half,  and  strain  ;  then  add  the  Sugar,  and  proceed  in  the  manner  directed  for  Syrup. 
Or,  take  Seneka  in  coarse  powder  four  ounces;  Water  a  sufficient  quantity;  Sugar 
fifteen  ounces.  Mix  the  Seneka  with  four  fluidounccs  of  Water,  and  allow  the 
mixture  to  stand  for  twelve  hours;  then  put  it  into  an  open  apparatus  for  displacement, 
and  gradually  pour  water  upon  it  until  the  liquid  passes  nearly  tasteless.  Evapo- 
rate the  filtered  liquor  to  half  a  pint,  strain,  and  having  added  the  Sugar,  proceed 
as  for  Syrup.) — This  preparation  possesses  all  the  advantages  of  the  decoction,  to 
which,  moreover,  it  is  superior,  in  its  acceptability  to  the  patient.  It  may  be  em- 
ployed by  itself,  or  it  may  be  combined  with  other  articles  and  employed  in  the  form 
of  cough  mixture.     The  dose  is  f5i  or  fjij. 


1  Eberle.  Mat.  Med. 
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5.  EXTRACTUM  SENEGA ;  Extract  of  Seneka.— (To  make  this  preparation,  a  formula 
has  been  given  by  Mr.  Procter,  in  Am.  Journ.  of  Pharmacy,  vol.  xiv.  p.  287.  Take 
of  Seneka,  in  coarse  powder,  ^xvj ;  Alcohol  Oij ;  AVater  Oiv.  Mix  the  Alcohol 
and  Water,  and  macerate  the  Seneka  in  one  half  of  it  for  two  days,  place  the  mix- 
ture in  a  displacement  apparatus,  and  operate  with  the  same  menstruum  until  six 
pints  of  tincture  are  obtained.  Evaporate  this  on  a  water-bath  till  reduced  to  the 
consistence  of  an  extract.  One  drachm  of  this  extract  dissolved  in  a  pint  of  water 
yields  a  preparation  of  the  same  theoretical  strength,  but  greater  actual  strength 
than  the  officinal  decoction.  It  may  be  used  in  the  same  manner  as  the  preceding, 
by  combination.] 

329.    KRAMERIA  TRIANDRA,  Ruiz  and  Pavon,  L.  E.  D.-THE  RHA- 

TANY. 

Sex.  Syst.  Tetandria,  Monogynia,  Willd. 
(Radix,  L.— Root,  E.  D.) 

History. — This  plant  was  discovered  by  Ruiz  and  Pavon,  in  1779,  in  South 
America.  It  was  introduced  to  notice  into  this  country,  as  a  medicine,  by 
Dr.  Recce,  in  1808.  In  1813,  Ruiz's  dissertation  on  it  appeared  in  an  English 
dress.1 

BOTANY. — Gen.  Char. — Sepa7s  4  or  5,  irregular,  coloured,  spreading,  deciduous. 
Petal*  4  or  5,  irregular,  smaller  than  the  calyx,  the  8  inner  unguiculate.  Stamens 
1,  3,  or  4,  hypogynous,  unequal.  Ovary  1-celled,  or  incompletely  2-celled ;  style 
terminal;  stigma  simple;  ovules  in  pairs,  suspended.  Fruit  between  hairy  and 
leathery,  globose,  covered  with  hooked  prickles,  by  abortion  1-seeded,  indehiscent. 
Spreading,  many-stemmed  undershrubs.  Leaves  alternate,  simple,  entire,  or  3-fo- 
liate,  spreading.     Racemes  simple,  spiked  (Lindley). 

Sp.  Char. — Leaves  oblong,  somewhat  acute,  villous-silky.  Pedicels  somewhat 
longer  than  the  leaf,  bibracteate,  forming  a  short  raceme.  (De  Cand.) 

Siiffruticose.  Root  long,  branching.  Stem  procumbent,  branching.  Leaves 
sessile,  covered  on  both  surfaces  with  long,  silky  leaves.  Flowers  solitary,  lake- 
coloured.      Stamens  3.       Drupe  round,  beset  with  stiff  reddish  hairs. 

Hab. — Peru ;  growing  abundantly  in  Huanuco,  Huamalies,  and  Canta. 

Description. — Rhatany  root  (radix  Icramerias  seu  rhatanMse)  is  brought  from 
Peru.  It  consists  of  numerous  woody,  cylindrical,  long  branches,  varying  in  thick- 
ness from  that  of  a  writing-quill  upwards.  These  pieces  consist  of  a  slightly  fibrous, 
reddish-brown  bark,  having  an  intensely  astringent  and  slightly  bitter  taste,  and  of 
a  very  hard,  ligneous  meditullium,  of  a  yellowish  or  pale  red  colour.  The  largest 
quantity  of  astringent  matter  resides  in  the  bark,  and  therefore  the  smaller  branches 
(which  have  a  larger  proportion  of  bark)  are  to  be  preferred. 

Foreign  or  South  American  extract  of  rhatany  (extractum  hramerise  seu  rha- 
tanhise  americanum)  is  occasionally  imported. 

Composition. — Rhatany  root  has  been  analyzed  by  Trommsdorff,  Vogel,  C.  G. 
Gmelin,  and  Peschicr." 


('.  (i .  Gmelin. 


Tannin 

Sweet  matter  .  . 
Mucilage  .  .  .  . 
Nitrogenous  ditto 

Liiriiiii      43.1! 

[L088 0.0] 


38  3 
6.7 

8.3 
2.5 


Rhatany  Root 


100.0 


Peschier. 


Dried  watery  extract    31.25 
Insoluble  matters   .    .    68  75 

Rhatany  Root   .    .  100.00 


Tannin 42.5 

Gallic  acid 0.3 

Gum,  extractive,  and  colouring  matter  56.7 

Krameric  acid 0,.4 

Dried  Watery  Extract  of  Rhatany  Root  100.0 


1.  Tannic  Ann. — To  this,  as  well  as  in  part  to  a  minute  portion  of  gallic  acid,  rhatany  root 
owes  its  astringent  qualities.     It  is  this  acid  which  enables  an  infusion  of  rhatany  root  to  form, 


i  Eckard,  Diss.  Inavg.  de  Had.  Ratanhier,  Berol.  1322. 


L.  Gmelin,  Handb.  d.  Chem.  ii.  125. 
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with  a  solution  of  gelatine,  a  precipitate  (Uumate  of  gelatine),  and  with  sesquiohloride  of  iron  a 
brownish-gray  precipitate  (lannate  of  iron).  The  properties  of  tannic  acid  have  been  already 
described. 

2.  Krameric  Acin.— Peschier  ascribes  the  stypticity  of  rhatany  to  this  acid,  the  properties  of 
which  are  at  present  imperfectly  known. 

Physiological  Effects. — A  powerful  astringent,  and,  like  other  agents  of  this 
class,  tonic  also.     (See  the  effects  of  astringents,  ante.) 

Uses.— Rhatany  root  is  adapted  to  all  those  cases  requiring  the  employment  of 
astringents;  such  as  profuse  mucous  discharges  (as  humid  catarrh,  old  diarrhoeas, 
fluor  albus,  &c),  passive  hemorrhages  (especially  metrorrhagia),  and  relaxation  and 
debility  of  (he  solids.  It  is  sometimes  used  as  a  tooth  powder  (as  with  equal  parts 
of  orris  root  and  charcoal).  Dentists  sometimes  employ  tincture  of  rhatany  diluted 
with  water  as  an  astringent  mouth  wash. 

Administration. — The  powder  may  be  given  in  doses  of  from  grs.  x  to  3ss. 
The  infusion  or  extract  is  more  commonly  employed.  Compound  tincture  of  rha- 
tany is  prepared  by  digesting  £iij  of  bruised  rhatany  root,  and  gij  of  orange  peel, 
in  Oj  of  proof  spirit.  Sometimes  sss  of  serpentary  root  and  3j  of  saffron  are 
added.     It  is  an  efficacious  astringent  and  stomachic. — Dose,  f3J  to  fjiij- 

1.  INFUSUM  KRAMERLE,  L.  D. ;  Infusion  of  Rhatany.— (Krameria  5)  [gss  £.] ; 
Boiling  Distilled  Water  Oj,  [§ix  D.~\  Macerate  for  four  hours  [one  hour,  D.~\  in 
a  lightly  covered  vessel,  and  strain.  (The  product  should  measure  about  eight 
ounces,  D.) — Astringent  and  tonic.     Dose,  f^j  to  f^ij. 

2.  EXTRACTUM  KRAMERLE,  E. ;  Extract  of  Rhatany.— (Prepared  as  extract  of 
liquorice.  [A  better  mode  is  by  evaporation  of  the  displaced  infusion.]  Astrin- 
gent.)— Dose,  grs.  x  to  9j. 

[3.  TIXCTURA  KRAMERLE,  U.  S.  Tincture  of  Rhatany. -.(Rhatany  in  powder 
.5vi;  Diluted  Alcohol  Oij.  Macerate  for  fourteen  days,  and  strain,  or  prepare  by 
displacement.) — Used  as  an  adjunct  to  cretaceous  mixtures,  or  with  tonics.  The 
dose  is  f3J  to  f3ij-     It  may  be  employed  diluted  with  water  as  a  gargle.] 

[1.  STRUTS  KRAMERLE,  U.  S.  Syrup  of  Rhatany.— (Extract  of  Rhatany  gij; 
Water  Oj;  Sugar  ib  ijss.  Dissolve  the  extract  in  the  water,  and  make  the  solu- 
tion into  a  syrup.  A  pleasant  astringent,  used  in  diarrhoeas,  chronic  dysentery, 
and  hemorrhages.) — Dose,  f3j  to  fjss.] 


Order  LXXXII.  VIOLACE^E,  Lindley.— THE  VIOLET 

TRIBE. 

Violari.t:,  De  Candolle. 

Characters.— Sepals  5,  persistent,  with  an  imbricate  aestivation,  usually  elongated  at  the  base 
Petals  5,  hypogynous,  equal  or  unequal,  usually  withering,  and  with  an  obliquely  convolute 
estivation.  Stamens  5,  alternate  with  the  petals,  usually  opposite  them,  inserted  on  a  hypogy- 
nous disk,  often  unequal;  anthers  bilocular,  bursting  inwards,  either  separate  or  cohering  and 
lying  close  upon  the  ovary :  filaments  dilated,  elongated  beyond  the  anthers;  two  in  the  regular 
flowers,  generally  furnished  with  an  appendage  or  gland  at  their  base,  Ovary  1-celled  many. 
seeded,  or  rarely  1-seeded,  with  3  parietal  placentae  opposite  the  three  outer  sepals  ;  slyk  single, 
usually  decimate,  with  an  oblique  hooded  stigma.  Capsule  of  3  valves,  bearing  the  placentas  in 
their  axis.  Seeds  often  with  a  tumour  at  their  base;  embryo  straight,  erect,  in  the  axis  of  fleshy 
albumen— Herbaceous  plants  or  shrubs.  Leaves  simple,  usually  alternate,  sometimes  opposite, 
stipulate,  entire,  with  an  involute  vernation.  Inflorescence  various  (Lindley). 
Properties. — Roots  more  or  less  emetic. 
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330.  VIOLA  ODORATA,  Linn.  L.  E-THE  SWEET  VIOLET. 

Sex.  Syst.  Pentandria,  Monogynia. 
(Petalum  recens,  L—  Flowers,  E.) 

History. — According  to  Dr.  Sibthorp,1  this  is  the  Iov  rtoptpvpoiv  {purple  violet) 
of  Dioscoridcs.2     It  was  employed  in  medicine  by  Hippocrates. 

Botany. — Gen.  Char. — Sepals  5,  uneq.ual,  prolonged  into  appendages  at  the 
base.  Corolla  unequal,  2-lipped,  of  5  petals,  the  lower  calcarate.  Capsule  burst- 
ing with  elasticity,  many-seeded,  3-valved. — Herbaceous  plants  (Lindley). 

Sp.  Char. — Stigma  uncinate,  naked.  Leaves  rounded  cordate.  Sepals  ovate, 
obtuse.  Spur  very  blunt.  Capsule  turgid,  hairy.  Seeds  turbinate,  pale.  Run- 
ners flagclliform.  (De  Cand.) 

Perennial.  Flowers  fragrant,  deep  purple,  often  white,  occasionally  lilac. 
Bracts  inserted  above  the  middle  of  the  scape. 

Hab. — Indigenous.  Flowers  in  March  and  April.  Cultivated  on  account  of  the 
odour  and  colour  of  the  flowers. 

Description. — Violets  (flores  viola;  odoratse)  should  be  gathered  immediately 
they  are  expanded,  as  they  subsequently  become  purplish.  Their  delightful  frag- 
rance is  well  known.  The  root  of  the  violet  {radix  violee  odoratse)  has  been  used 
in  mediciue. 

Composition. — In  1822,  Pagenstecher3  detected  the  following  substances  in  an 
infusion  of  the  flowers :  Odorous  principle,  blue  colouring  matter,  sugar  both  crj/s- 
tallizable  and  uncrystallizable,  gum,  albumen,  and  salts  of  potasli  and  lime.  Boul- 
lay4  obtained  from  the  root,  leaves,  flowers,  and  seeds  an  acrid  principle,  which  he 
has  termed  violine. 

1.  Odorous  Principle. — This  has  not  been  isolated.  It  is  supposed,  however,  to  be  of  the 
nature  of  volatile  oil.  By  digesting  violets  in  olive  oil,  the  latter  dissolves  the  odorous  matter, 
and  acquires  the  smell  of  violets:  this  preparation  is  the  oil  of  violets,  the  huile  de  violette  of  per- 
fumers. The  eau  or  esprit  de  violette  is  nothing  more  than  an  alcoholic  tincture  of  the  rhizome 
of  the  Florentine  orris,  which  has  an  odour  similar  to  that  of  the  violet. 

2.  Colouring  Matter — It  is  soluble  in  water,  but  not  in  alcohol.  It  is  changed  to  red  by 
the  strong  acids,  and  to  green  by  the  alkalies:  hence,  the  expressed  juice  and  syrup  are  valu- 
able as  tests  for  discovering  the  existence  of  either  acids  or  alkalies.  An  infusion  of  violets  has 
been  said  to  contain  three  kinds  of  colouring  matter ;  namely,  a  blue  colouring  matter,  not  pre- 
cipitable  by  the  acetate  of  lead,  but  which  is  completely  decolorized  by  sulphuretted  hydrogen  ; 
secondly,  a  bright-red  acid  colouring  matter,  which  causes  a  bluish-green  precipitate  with  the 
solution  of  acetate  of  lead;  thirdly,  a  violet-red  colouring  matter,  which  does  not  precipitate  the 
neutral '  acetate  of  lead,  but  throws  down  a  greenish-yellow  precipitate  with  the  subacetate 
of  lead. 

3.  Violine  (Emetine  indigene). — It  was  at  first  mistaken  for  Emetina.  Its  nature  requires 
farther  investigation.  It  is  a  white  powder,  of  a  bitter  acrid  taste,  slightly  soluble  in  water, 
and  insoluble  in  ether.  It  is  precipitated  from  its  solution  by  infusion  of  nutgalls.  Its  opera- 
tion is  similar  to  that  of  emetine. 

Physiological  Effects. — The  odorous  emanations  of  violets,  like  those  of  some 
other  flowers,  are  said  to  have  occasionally  proved  dangerous,  and  in  one  case,  were 
supposed  to  have  brought  on  apoplexy.5  Dr.  Lindley6  has  known  them  cause  faint- 
ness  and  giddiness.  Taken  internally,  violets  act  as  laxatives.  The  seeds  possess 
similar  properties.  The  root,  in  doses  of  from  Jsa  to  3J>  proves  emetic  and  pur- 
gative. 

Uses. — Violets  are  employed  in  the  preparation  of  the  officinal  syrup.  They 
arc  useful  as  a  test  for  acids  and  alkalies,  and  are  much  sought  after  for  bouquets. 
The  root  might  be  employed  as  a  substitute  for  ipecacuanha. 

SYRUPUS  VI0L7E,  L.  E.;  Syrup  of  Violets.— (Of  the  Violet  £ix;   Boiling  Dis- 

i   Prwlr.  Ft.  &r*C.  i.  J 17.  a   i.ib.iv.  cap.  122. 

3  Qmelin,  Handb.  d.  Chem.  ii.  1249.  "  Journ.  ,Ie  Pnarm.  x.  23. 

«  Trillel,  quoted  by  Murray,  App.  Med.  i.  173.  6  Flora  Medua. 
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tilled  Water  Oj  ;  Sugar  rfeiij,  or  a  sufficiency;  Rectified  Spirit  giiss,  or  a  sufficiency. 

Macerate  the  violet  in  water  for  twelve  hours,  then  express  and  strain. — Set  aside 
that  the  dregs  subside,  and  proceed  as  directed  for  the  Syrupus  Althaeas,  L.  (  Fresh 
Violets,  L.  ibj ;  Boiling  Water  Oiiss  ;  Pure  Sugar  ibviiss.  Infuse  the  flowers  for 
twenty-four  hours  in  the  water  [in  a  covered  glass  or  earthenware  vessel,  &]; 
strain  without  squeezing,  and  dissolve  the  sugar  in  the  filtered  liquor,  E.) — The 
colour  of  this  preparation  is  improved  by  making  it  in  a  tin  or  pewter  vessel.  No 
satisfactory  explanation  of  this  has  been  offered.  The  Edinburgh  College,  fearful, 
I  presume,  of  metallic  impregnation,  direct  glass  or  earthenware  vessels  to  be  em- 
ployed.— Genuine  syrup  of  violets  is  readily  distinguished  from  any  counterfeit  by 

its  being  reddened  by  an  acid,  and  made  green  by  an 
Fig.  401.  alkali.     Hence  it  is  employed  as  a  test. — As  a  medi- 

cine it  is  used  as  a  mild  laxative  for  new-born  infants. 
Thus,  a  mixture  of  equal  parts  of  oil  of  almonds  and 
syrup  of  violets  is  often  administered,  in  the  dose  of 
one  or  two  teaspoonfuls,  for  tho.purpose  mentioned. 


Root  of  Ionidium  Ipecacuanha. 


OTHER  MEDICINAL  VIOLACE^!. 

The  roots  of  several  species  of  Ionidium  possess  emetic 
qualities,  and  have  been  employed  as  substitutes  for  our 
officinal  ipecacuanha  (Cephaelis  Ipecacuanha). 

The  root  of  Ionidium  Ipecacuanha,  a  native  of  the  Bra- 
zils, is  termed  False  Brazilian  Ipecacuanha.  It  yielded  Pelie- 
tier  five  per  cent,  of  emetine.  The  dose  of  it,  as  an  emetic, 
is  ^ss  to  3J  infused  in  water. 

The  root  of  the  Ionidium  MicnopnrLLUM,  or  the  Cuichun- 
chully,  a  native  of  Quito,  possesses  similar  properties. 

Dr.  Bancroft1  speaks  favourably  of  it  in  Elephantiasis 
tuberculata.  But  the  specimens  which  he  sent  home  as  Cui- 
chunchully  are  said  by  Sir  W.  Hooker  to  be  identical  with 
Ionidium parviflorum,  Vent.  Dr.  Lindley,2  however,  received 
from  the  Hon.  W.  F.  Strangways,  the  "Cuchunchully  de 
Cuenca,"  which  was  the  J.  miirophyllum  of  Humboldt. 


Order  LXXXIII.  CISTACEyE,  Lindley. 

TRIBE. 


-THE  ROCK-ROSE 


Cisti,  Jussieu.     Cistoide-b,  Ventenat.     Cistxstzjb,  De  Candolle. 


The  substance  called  Ladanum  is  a  resinous  exudation  from  the 
Cislus  creticus,  growing  as  its  name  implies,  in  Crete.  In  the  lime  of 
Dioscorides  it  was  collected  by  combing  the  beards  of  the  goats  which 
browse  on  the  plant.  According  to  Toumefort3  and  Sieber,  it  is  now 
collected  by  a  kind  of  whip  or  rake,  with  a  double  row  of  le: 
thongs.  Widi  this  the  countrymen  brush  the  plants,  and  when  the  whips 
are  sufficiently  laden  with  the  juice,  it  is  scraped  off  by  knives,  and  made 
into  cakes.  Pure  ladanum  consists  of  resin  and  volatile  oil  fee,,  wax  7, 
aqueous  extract  1,  and  earthy  mailers  and  hairs  7  (Guibourt).  Pelletier 
found  72  per  cent,  of  sand  in  it.  It  possesses  stimulant  proper! 
was  formerly  a  constituent  of  some  plasters.     Its  use  is  now  obsolete. 


Cislus  creticus. 


1  Comp.  to  Bot.  Mag.  i.  278. 

3  Voyage  into  the  Levant,  i.  79,  1741. 
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Order  LXXXIV.  CRUCIFERE^,  Jussieu.— THE  CABBAGE 
OR  CRUCIFEROUS  TRIBE. 

Brassicaceje,  Lindley. 


Fig.  403. 


Characters. — Sepals  4,  deciduous  cruciate.  Petals  4,  cruciate,  alternate  with  the  sepals. 
Stamens  0,  of  which  two  are  shorter,  solitary,  opposite  the  lateral 
sepals,  and  occasionally  toothed;  and  four  larger,  in  pairs,  opposite  the 
anterior  and  posterior  sepals,  generally  distinct,  sometimes  connate,  or 
furnished  with  a  tooth  on  the  inside.  Disk  with  various  green  glands 
between  the  petals,  and  the  stamens  and  ovary.  Ovary  superior, 
unilocular,  with  parietal  placentae  usually  meeting  in  the  middle,  and 
forming  a  spurious  dissepiment.  Stigmas  2,  opposite  the  placenta?. 
Fruit  a  silique  or  silicule,  1-celled,  or  spuriously  2-celled;  1-  or  many- 
id;  dehiscing  by  two  valves  separating  from  the  replum;  or  in- 
dehiscent.  Seeds  attached  in  a  single  row  by  a  funiculus  to  each  side 
of  the  placenta?,  generally  pendulous.  Albumen  none.  Embryo  with 
the  radicle  folded  upon  the  cotyledons. — Herbaceous  plants,  annual,  bien- 
nial, perennial,  very  seldom  suffruticose.  Leaves  alternate.  Flowers 
usually  yellow  or  white,  seldom  purple  (Lindley). 

Properties. — Pungent  stimuli.  They  furnish  nutritive,  condiment- 
ary,  and  antiscorbutic  substances.  Their  pungency  depends  on  an 
acrid  volatile  oil,  composed  of  carbon,  nitrogen,  hydrogen,  sulphur,  and 
oxygen.  This  oil  becomes  absorbed,  and  in  some  cases  is  delectable  in 
the  secretions.  The  nutritive  properties  of  cruciferae  arise  from  their 
mucilaginous,  saccharine,  and  extractive  constituents.  Cakile  marilima 
is  purgative.  Cheiranthus  lividus  is  said  to  be  dangerous  to  goats;  while 
Lepidum  piscidium,  we  are  told,  stupefies  fish.  These  statements,  how- 
ever, require  farther  proof.  With  these  doubtful  exceptions,  none  of 
the  cruciferae  are  poisonous.  >&  Silique. 


331.   CARDAMINE  PRATENSIS,  Linn—  CUCKOO-FLOWER. 

Sex.  Syst.  Tetradynamia,  Siliquosa. 

History. — Brunfels  and  Tragus  are  the  earliest  writers  in  whose  works  an  un- 
doubted notice  of  this  plant  appears.1 

Botany.  Gen.  Char. — Silique  linear,  with  flat,  nerveless  valves,  which  often 
separate  elastically.  Seeds  ovate,  not  bordered  (0=).  Umbilical  cords  slender. 
(De  Cand.) 

Sp.  Char. — Leaves  pinnatisect;  segments  of  the  radical  ones  somewhat  round- 
ed— of  the  cauline  ones,  linear  or  lanceolate,  entire.  Stijle  very  short,  scarcely 
more  slender  than  the  silique;  stigma  capitate.     (De  Cand.) 

Root  perennial.  Stem  about  a  foot  high.  Floicers  light  purple,  flesh-coloured, 
or  white. 

Hab. — Indigenous ;  meadows  and  moist  pastures.     Flowers  in  April  and  May. 

Description. — The  flowers  (florcs  cardamines)  are  somewhat  bitter  and  pun- 
gent, and  have  a  slight  odour.  By  drying  they  become  inodorous  and  almost 
insipid.  The  leaves  possess  a  flavour  analogous  to,  though  less  agreeable  than,  the 
common  water-cress. 

Composition. — I  am  unacquainted  with  any  analysis  of  the  plant  worth  quoting. 
The  pungency  depends  on  volatile  oil,  the  bitterness  on  extractive  matter.  A  few 
experiments  on  this  plant  are  mentioned  by  Gronhert.3 

Physiological  Effects  and  Uses. — The  flowers  of  cardamine  are  said  to  be 
stimulant,  diaphoretic,  diuretic,  and  nervine.  They  were  formerly  used  in  epilepsy, 
especially  when  it  occurred  in  children,  but  have  now  fallen  into  almost  total  disuse. 
They  wore  recommended  by  Sir  George  Baker8  in  cholera  and  spasmodic  asthma. 
Dose  of  the  dried  flowers,  3'j  or  3»ij- 


i  Bprenxel)  Hist.  Re i  Herb. 
'  Med.  Trans,  i.  442. 


2  Spec.  Inaug.  Resiomonti,  1785. 
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332.   COCHLEARIA  ARMORACIA,  Linn.  L.  E—  HORSERADISH. 

Sex.  Syst.  Tetradynamia,  Siliculosa. 
(Radix  recens,  L.— Fresh  root,  E.) 

History. — Sprengcl1  considers  this  plant  to  be  the  ^avl;  dypta  of  Diosco- 
rides;2  and  Dierbach*  suggests  that  it  was  known  to  Hippocrates.  But  these 
opinions  are  by  no  means  well  established. 

Botany.  Gen.  Char. — Silicide  sessile,  ovate-globose  or  oblong,  with  ventri- 
cose  valves.  Seeds  many,  not  bordered.  Calyx  equal,  spreading.  Petal*  entire. 
Stamens  not  toothed. — (0=).  Flowers  white.  Leaves  often  somewhat  fleshy. 
(De  Cand.) 

Sp.  Char. — Siliculcs  ellipsoid.  Radical  leaves  oblong,  crenate;  cauline  ones 
elongated,  lanceolate,  dentate,  or  incised.     Root  fleshy,  large.     (De  Cand.) 

Root  perennial,  long,  cylindrical,  white,  very  pungent.  Stems  two  feet  high. 
Leaves  much  veined.       Flowers  white. 

Hab. — Indigenous ;  extensively  cultivated.     Flowers  in  May. 

Description. — Horseradish  root  (radix  armoracise  ;  radix  raphani  rusticani) 
evolves,  when  scraped  into  shreds,  a  highly  penetrating  acrid  vapour.  Its  taste  is 
very  pungent.  It  is  coloured  blue  by  tincture  of  iodine.  An  infusion  of  it  is 
tinged  reddish  yellow  by  the  sescmisalts  of  iron. 

Composition. — Horseradish  root  was  analyzed  by  Gutret,*  who  found  its  con- 
stituents to  be — acrid  volatile  oil,  bitter  resin,  extractive  sugar,  gum,  starch,  woody 
fibre,  vegetable  albumen,  acetic  acid,  and  acetate  and  sulphate  of  lime. 

Volatile  Oil  (Oleum  Armoracea). — Obtained  by  distillation  without  water.  It  is  pale  yellow, 
heavier  than  water,  and  very  volatile.  Its  odour  is  exceedingly  powerful,  and  like  that  of 
horseradish.  One  drop  is  sufficient  to  infect  a  whole  room.  Its  taste  is  at  first  sweetish,  then 
burning  and  acrid.  It  causes  inflammation  and  vesication  when  applied  to  the  skin.  It  is 
slightly  soluble  in  water,  easily  so  in  alcohol.  The  watery  solution  yields,  with  acetate  of  lead, 
a  brown  precipitate  (sulphuret  of  lead)  ■  with  nitrate  of  silver,  a  black  one  (sulphur et  of  silver). 
[It  contain.-  sulphur  and  nitrogen,  but  no  oxygen.  It  has  lately  been  shown  to  be  identical  with 
Volatile  Oil  of  Mustard.— Ed.] 

Physiological  Effects. — Horseradish  is  a  well-known  pungent,  acrid  stimu- 
lant, capable  of  producing  vesication  when  applied  to  the  skin,  and  of  causing 
vomiting  when  taken,  in  the  form  of  infusion,  into  the  stomach.  Its  odorous 
emanations  readily  excite  a  copious  flow  of  tears.  On  the  general  system  it  operates 
as  a  stimulant,  and  promotes  both  urine  and  perspiration. 

Uses. — Scraped  in  shreds,  it  is  used  at  the  table  as  a  condimentary  accompani- 
ment to  roast  beef.  It  is  not  much  employed  as  a  medicine.  Chewed,  it  serves 
as  an  excellent  masticatory.  Taken  in  this  way,  or  in  the  form  of  syrup,  it  may  be 
serviceable  in  some  forms  of  hoarseness.  An  infusion  of  it  may  be  taken  to  excite 
vomiting,  or  to  promote  the  operation  of  other  emetics,  as  in  poisoning  by  narcotic 
substances.  As  a  general  stimulant,  diaphoretic,  and  diuretic,  it  has  been  used  in 
palsy,  chronic  rheumatism,  and  dropsy.  It  is  one  of  the  remedies  deemed  anti- 
scorbutic. 

Administration.— Dose,  3ss  or  more,  scraped  into  shreds. 

1.  INFDSDffl  AMORACLE  C03IP0SITUM,  L. ;    Compound  Infusion  of  Horseradish  — 

(Horseradish  sliced;  Mustard-seeds,  bruised,  of  each  %\;  Compound  Spirit  of 
Horseradish  f  SJ  j  Boiling  Distilled  Water  Oj.  Macerate  the  root  and  seeds  in 
the  water  for  two  hours  m  a  lightly  covered  vessel,  and  strain.  Then  add  the  com- 
pound spirit  of  Horseradish).— This  preparation  soon  undergoes  decomposition  It 
is  stimulant  and  diuretic^  and  has  been  employed  in  chronic  rheumatism,  paralysis, 
dropsies,  and  scurvy. — Dose,  isj  to  f  31J. 


L  Hist.  Rei  Herb.  i.\&  »Lib.ii.l38. 

Arzneim.  d.  HWok.  125.  4  Gmelin>  Kanrf&_  ^  ^^  ^  ^ 
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2.  SriRITUS    ARMORACLE  COMPOSITES,  L. ;   Compound  Spirit  of  Eorseraduh.^ 

(Horseradish,  sliced;  Dried  Orange  Peel,  of  each  Jxx;  Nutmegs,  bruised,  3V; 
Proof  Spirit,  Cong,  j ;  Water  Oij.  Mix,  and  let  a  gallon  distil  by  a  gentle  heat). — 
Usually  employed  as  a  stimulating  adjunct  to  other  medicines,  especially  to  diuretic 
infusions.    Dose,  f3j  to  f3iv. 

333.  COCHLEARIA  OFFICINALIS,  Zinn-COMMON 
SCURVY-GRASS. 

Sea:.  Syst.  Tetradynamia,  Siliculosa. 
(Herba.) 

History. — This  plant  docs  not  appear  to  have  been  known  to  the  ancients. 

Botany. — Gen.  Char. — See  Cochlearia  Armoracia. 

Sp.  Char. — SHicules  ovate-globose,  twice  as  short  as  their  pedicels.  Radical 
leaves  stalked,  cordate;  cauline  ones  ovate  dentate-angular.  (De  Cand.) — Annual. 
Stem  about  a  foot  high.     Flowers  pure  white. 

Hab. — Indigenous ;  on  the  sea-coast  and  in  watering-places  on  the  Welsh  and 
Scottish  mountains.     Cultivated  in  gardens. — Flowers  in  April  and  May. 

Description. — Scurvy-grass  (Jierba  cochlearise)  evolves,  when  rubbed,  a  some- 
what pungent  odour.     Its  taste  is  penetrating  and  acrid. 

Composition. — The  inspissated  juice  was  examined  by  Braconnot,1  and  the  fresh 
herb  by  Grutret.9  The  latter  obtained  from  it  the  following  constituents  :  volatile 
oil,  bitter  resin,  hitter  extractive,  gum,  green  fecula,  vegetable  albumen,  hydrochloraie 
and  sulphate  of  ammonia,  nitrate  and  sulphate  of  lime. 

Volatile  Oil  {Oleum  Cochkarice). — This  oil  is  identical  with  the  oil  of  horseradish  (an!e,  p. 
1000). 

Physiological  Effects  and  Uses. — A  gentle  stimulant,  aperient,  and  diuretic. 
It  has  long  been  esteemed  as  an  antiscorbutic.3  It  has  also  been  used  in  visceral 
obstructions.  It  is  occasionally  eaten  with  bread  and  butter,  like  the  water-cress. 
[Formerly  introduced  into  the  Dublin  Pharmacopoeia,  now  omitted. — Ed.] 

334.  SINAPIS  NIGRA,  Linn.  L.  E.  z> -COMMON  OR  BLACK 

MUSTARD. 

Sex.  Syst.  Tetradynamia,  Siliquosa. 

(Semen,  L. — Flour  of  the  seeds,  generally  mixed  with  those  of  Sinapis  alba,  and  deprived  of  fixed  oil  by 

expression,  E. — The  flour  of  the  seeds,  D.) 

History. — Mustard  (vdrtv)  was  employed  in  medicine  by  Hippocrates. 

Botany.  Gen.  Char. — Silique  somewhat  terete;  the  valves  nerved.  Style 
small,  short,  acute.  Seeds  in  one  row,  somewhat  globose.  Calyx  spreading.  (De 
Cand.) 

Sp.  Char.— Siliques  smooth,  even,  somewhat  tetragonal,  pressed  close  to  the  pe- 
duncle. Lower  leaves  lyrate;  upper  ones  lanceolate,  cpiite  entire,  stalked. — Annual. 
Stem  3  or  4  feet  high.     Flowers  yellow. 

Hab. — Indigenous;  hedges  and  waste  places.  Cultivated  in  fields,  especially  in 
Durham  and  Yorkshire. 

Description. — Black  mustard  seeds  (semina  sinapis  nigrse)  are  small  and 
roundish.  Externally  they  are  beautifully  veined,  and  of  a  reddish  or  blackish- 
brown  colour,  though  sometimes  whitish.  Internally  they  are  yellow.  They  are 
inodorous,  but  have  an  acrid,  bitter,  oleaginous  taste. 

i  Journ.  I'ln/s.  lxxxiv.  278.  2  Gmelin,  Handb.  d.  Chem.  ii.  1248. 

3  tec  Valentinua,  Cochlearia  curiosa,  by  Shirley,  1676. 
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Fig.  404. 


a.  Sinapis  alba.     b.  Sinapis  nigra 


Manufacture  of  Mustard. — The  fol- 
lowing method  of  preparing  flour  of  mustard 
(  farina  sinapis)  was  kindly  furnished  me 
by  a  manufacturer:  The  seeds  of  both 
black  and  white  mustard 'are  first  crushed  be- 
tween rollers,  and  then  pounded  in  mortars. 
The  pounded  seeds  are  then  sifted.  The  re- 
sidue in  the  sieve  is  called  dressings  or  sift- 
ing* :  what  passes  through  is  impure  flour 
of  mustard.  The  latter  by  a  second  sifting 
yields  pure  flour  of  mustard,  and  a  second 
quantity  of  dressings.  The  common  flour 
of  mustard  of  the  shops  is  adulterated  with 
flour  (wheaten),  coloured  by  turmeric,  and 
rendered  hot  by  pod  pepper.  By  pressure 
the  dressings  or  siftings  yield  a  fixed  oil 
{fixed  oil  of  mustard),  which  is  used  for 
mixing  with  rape  and  other  oils.  The  whole 
seeds  are  never  pressed.  Mustard  cake  is  era- 
ployed  as  a  manure,  being  too  hot  for  cattle. 
Composition. — Black  mustard  seed  was 
analyzed  by  Thibierge.1  Some  of  its  con- 
stituents have  subsequently  been  examined 
by  Henry  fils  and  Garot  f  by  Pelouze  f  by 
Kobiquet  and  Boutron  ;*  by  Faure  f  by 
Simon  f  by  Bussy  ;7  and  by  Bouton  and  Fremy.8  From  their  labours  we  learn 
that  black  mustard  seed  contains  myronate  of  potash,  myrosine,  fixed  oil,  a  pearly 
fatty  matter,  yummy  matter,  sugar,  colouring  matter,  siuapisin,  free  acid,  peculiar 
green  matter,  salts. 

1.  Myiion-ic  Acid. — So  called  by  Bussy,  its  discoverer,  from  /u.upcv.  an  odorous  oil.  It  is  an 
inodorous,  nonvolatile,  bitter,  non-crystallizable  acid.  It  is  soluble  in  water  and  alcobol ;  but 
not  in  ether.  It  is  composed  of  carbon,  sulphur,  hydrogen,  nitrogen,  and  oxygen.  The  alkaline 
myronates  are  crystallizable.  Myronate  of  potash  yields  no  precipitate  with  nitrate  of  silver, 
nitrate  of  baryta,  acetate  of  lead,  corrosive  sublimate,  or  chloride  of  calcium.  The  character- 
istic property  of  myronic  acid  is,  to  yield  the  volatile  oil  of  mustard  when  mixed  with  myrosine 
and  water.  [This  acid  in  mustard  seed  is  combined  with  potash,  forming  myronate  of  potash, 
which  is  identical  with  the  sulpho-sinapisin  of  Henry. — Ed.] 

2.  Myrosine  ;  Emulsin  of  Black  Mustard. — Bussy  called  it  myrosine,  from  /xvsov,  odorous  oil,  and 
trw,  with,  because  it  yields,  with  myronic  acid  and  water,  the  volatile  oil  of  mustard.  It  has 
considerable  resemblance  to  vegetable  albumen  and  emulsin;  but  as  it  cannot  be  replaced  by 
either  of  these  substances,  in  the  development  of  the  volatile  oil,  it  must  be  regarded  as  a  sub- 
stance sui  generis.  It  is  soluble  in  water  :  but  is  coagulated  by  heat,  alcohol,  and  acids,  and  in 
this  state  it  loses  the  power  of  acting  on  the  myronates,  and  of  yielding  the  volatile  oil. 

3.  Sinapisine. — This  term  has  been  given,  by  Simon,  to  a  substance  which  he  procured  from 
black  mustard  seeds,  and  which,  he  states,  possesses  the  following  properties:  It  presents  itself 
in  the  form  of  white,  brilliant,  micaceous,  volatile  crystals,  which  are  soluble  in  alcohol,  ether, 
and  the  oils,  but  are  insoluble  in  acids  and  alkalies.  When  mixed  with  the  albumen  (myro- 
sine) of  the  mustard  seed,  it  yields  the  volatile  oil  of  mustard.  Bussy  ascribes  this  last  property 
to  myronic  acid.  It  is  highly  improbable  that  two  constituents  of  mustard  should  possess  it. 
Analogy  would  lead  us  to  suppose  that  the  oil  is  generated  by  non-acid  substances.  Simon  says 
sinapisine  contains  no  sulphur.     Myronic  acid  contains  sulphur. 

4.  Volatile  Oil  of  Mustard. — This  does  not  pre-exist  in  the  seeds;  but  is  formed  when 
water  is  added-to  the  farina,  by  the  mutual  action  of  the  contained  mymsine  and  myronate  of 
potash  (sinapisine?),  just  as  the  volatile  oil  of  bitter  almonds  is  generated  by  the  mutual  action 
of  emulsin,  amygdalin,  and  water  (see  p.  7G8).  Alcohol  extracts  from  the  farina  no  volatile 
oil ;  but,  by  coagulating  the  myrosine,  renders  the  farina  incapable  of  developing  the  oil  by  the 


1  Journ.  de  Pharm.  v.  439. 

-  Journ.  de  Chim.  Mid.  i.  439  and  467;  and  Journ.  de  Pharm.  xvii.  1.      *  Journ.  de  Chim.  Mid.  vi.  577. 

1  Journ.  de  Pharm.  xvii.  290.  «  Ibid. 

«  Ibid.  xxv.  366.  '  Ibid.  xxvi.  39. 

8  Ibid.  p.  48. 
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subsequent  action  of  water.  Sulphuric  acid  and  the  other  mineral  acids,  as  well  as  carbonate 
of  potash,  check  the  formation  of  the  oil.  But  when  the  oil  is  once  formed,  the  acids  have  no 
power  to  prevent  its  effects.  Volatile  oil  of  mustard  is  colourless  or  pale  yellow;  it  has  a  most 
penetrating  odour,  and  a  most  acrid  burning  taste.  Its  sp.  gr.  at  68°  F.  is  1.015  (1.03S).  It  boils 
at  290°  F.  It  is  slightly  soluble  in  water,  but  readily  so  in  alcohol  and  ether.  By  the  action  of 
ammonia  on  this  oil,  a  white,  odourless,  crystallizable  substance  (an  amide?)  is  produced,  which 
consists  of  one  atom  of  the  oil,  and  one  atom  of  ammonia,  C&HAN^-I-NH3.1  These  crystals  are 
decomposed  with  the  greatest  facility  by  binoxide  of  mercury.2  [Volatile  oil  of  mustard  is 
represented  by  the  formula  C8H5NS2.  According  to  Wertheim,  this  oil  is  the  sulphocyanide  of 
alh/le  (AII=C6H5).  This  is  theoretically  consistent  with  the  constitution  above  given,  for  CGH5 
CsNS9=(>H6NS8=All>CyS2. — Ed.]  It  is  powerfully  acrid,  rubefacient,  and  vesicant.  It  has 
been  proposed  as  a  rubefacient  in  paralysis,  and  as  a  vesicant.  The  distilled  water  of  mustard  has 
been  employed  against  the  itch.3 

fi.  Fixed  Oil  of  Mustard. — Usually  procured  from  the  dressings  or  siftings  of  mustard 
above  referred  to.  It  constitutes  about  28  per  cent,  of  the  seeds.  Its  colour  is  reddish  or 
brownish-yellow.  It  has  a  faint  odour  of  mustard,  and  a  mild  oily  taste.  It  does  not  readily 
become  rancid.     It  has  been  used  as  a  purgative  and  anthelmintic.4 

Physiological  Effects. — Mustard  is  an  acrid  stimulant  belonging  to  the  group 
of  the  volatile  pungent  stimuli.  It  holds  an  intermediate  rank  between  horseradish 
and  pepper.  Its  topical  action  is  that  of  a  powerful  acrid,  and  depends  on  the 
volatile  oil  developed  by  the  action  of  water.  The  irritant  operation,  on  the  eyes', 
of  the  vapour  arising  from  a  mixture  of  hot  water  and  flour  of  mustard,  is  fami- 
liarly known.  Mustard  cataplasms  cause  redness  and  burning  pain,  which,  if  the 
application  be  continued,  becomes  almost  insupportable.  A  prolonged  application 
causes  vesication,  with  even  ulceration  and  gangrene.  Compared  with  those  of 
cantharides,  the  topical  effects  of  mustard  on  the  skin  sooner  subside  when  the  ap- 
plication is  discontinued.  When  swallowed,  mustard  evinces  the  same  stimulant 
operation  on  the  stomach  and  bowels.  Taken  in  moderate  quantities,  with  the 
food,  it  promotes  the  appetite,  and  assists  the  assimilation  of  substances  which  are 
difficult  of  digestion.  In  somewhat  larger  doses  (as  one  or  two  teaspoonsful)  it 
rouses  the  gastric  susceptibility,  and  operates  as  an  emetic.  In  excessive  quantities 
it  gives  rise  to  vomiting,  purging,  and  gastro-enteritis.  The  effects  of  mustard  on 
the  general  system  are  those  of  a  stimulant.  It  quickens  the  pulse,  and  promotes 
the  secretions  (especially  the  urine)  and  the  exhalations. 

Uses. — The  dietetical  uses  of  mustard  are  well  known.  It  is  well  adapted  for 
cold,  phlegmatic  individuals,  with  a  torpid  or  atonic  condition  of  the  digestive 
organs.  It  is  an  excellent  condimentary  adjunct  to  heavy  and  difficultly  digestible 
foods,  as  fatty  matters. 

As  a  medicinal  agent,  mustard  is  employed  for  several  purposes.  As  an  emetic 
it  is  useful  where  we  want  to  rouse  the  gastric  sensibility,  as  in  narcotic  poisoning, 
malignant  cholera,  and  some  forms  of  paralysis.5  As  a  stimulant  to  the  digestive 
organs,  it  is  applicable  in  atonic  or  torpid  conditions  of  these  parts,  with  dyspepsia, 
loss  of  appetite,  and  hepatic  torpor.  As  a  diuretic  it  has  been  employed  with  some 
benefit  in  dropsy.0  As  a  febrifugfi  in  intermittents,  it  has  been  employed  either 
alone  or  in  conjunction  with  cinchona.7  But  the  principal  use  of  mustard  is  as  a 
rubefacient  (see  Catapla&ma  Sinapis).  Elour  of  mustard,  or  bruised  mustard  seed, 
is  sometimes  added  to  pediluvia. 

Administration. — As  an  emetic,  the  dose  is  from  a  teaspoonful  to  a  table- 
spoonful  of  the  flour  of  mustard  in  a  tumblerful  of  water.  As  a  diuretic  in  drop- 
sies, ami  for  some  other  purposes,  mustard  whey  (scrum  lactis  sinapinuni)  is  a  con- 
venient form  of  exhibition.  It  is  prepared  by  boiling  half  an  ounce  of  the  bruised 
seeds  or  powder  in  a  pint  of  milk,  and  straining;  the  dose  is  f^iv  twice  or  thrice 
a  day. 

1  Tins  constitution  differs  from  that  former])-  given  by  Dumas  and  IMuuze,  Journ.  cle.  Chim.  Med.  ix. 
045. 
-  Robiquel  and  Hussy,  Journ.  de  Pharm.  xxvi.  119.       »  Julia  Fontenelle,  Journ.  de  Chim.  Mid.  i.  131. 
4  Fontenelle,  op.  supra  tit.  131. 

■  On  tin  use  of  mustard  emetics  in  cholera,  see  Lond.  Med.  Gaz.  ix.  519,  592,  and  795. 
•  Mead,  Works,  p.  514,  1702.  '  Bergius,  Mat.  Med.  2d  edit.  ii.  61S. 
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CATAPIASMA  SINAPIS,  L.  j  Sinapismta;  Mustard  Poultice  or  Sinapism —(Un- 
seed; Mustard  seed,  of  each,  powdered,  giiss;  Boiling  Water  gxj.  Add  the 
powders,  previously  mixed,  to  the  water  by  degrees,  stirring  so  that  a  poultice  be 
made.)— Crumb  of  bread  may  be  often  conveniently  substituted  for  linseed  meal. 
Vinegar  and  other  acids  check  the  formation  of  the  acrid  oil.  Boiling  water  also 
has  an  injurious  effect.  Hence  water  whose  temperature  does  not  exceed  100°  F. 
is  to  be  preferred  for  making  the  mustard  poultice.  Aetius1  was  acquainted  with 
the  injurious  iufluence  exercised  by  vinegar  on  mustard;  and  he  observes :  "Sed 
cthoc  noscendum  est:  si  in  aceto  maceretur  sinapi  inefficatus  redditur :  Acetum 
enim  sinapis  vim  discutit."  Several  experiments  on  this  subject  have  been  made 
by  Trousseau  and  Pidoux.3  They  found  that  a  sinapism  made  with  flour  of  black 
mustard  and  water  produced  as  much  effect  in  six  minutes  as  one  made  with  flour 
of  black  mustard  and  vinegar  did  in  fifty.  Curiously  enough,  however,  they  state 
that  vinegar  did  not  diminish  the  activity  of  English  flour  of  mustard.  This,  per- 
haps, is  referable  to  the  fact  that  common  English  flour  of  mustard  contains  pod- 
pepper,  the  active  principle  (capsicin)  of  which  is  soluble  in  vinegar.  The  London 
College  formerly  ordered  vinegar. — The  mustard  cataplasm  is  a  powerful  local  irri- 
tant. It  readily  excites  inflammation,  and,  when  allowed  to  remain  applied  suffi- 
ciently long,  causes  vesication.  It  proves,  in  many  cases,  a  most  painful  applica- 
tion. In  various  affections  of  the  brain  (as  in  the  stupor  and  delirium  of  low  fever, 
in  apoplexy,  and  in  poisoning  by  opium)  it  is  a  most  valuable  application  to  the 
feet  and  ankles.  In  pulmonary  and  cardiac  diseases  it  is  occasionally  applied  to 
the  chest  with  excellent  effects.  Dr.  Blackall3  speaks  in  high  terms  of  the  mustard 
cataplasm,  quickened  with  oil  of  turpentine,  in  typhoid  pneumonia.  Of  course,  in 
all  these  cases,  it  operates  on  the  principle  of  a  blister,  over  which  its  speedy  effect 
gives  it  a  great  advantage.  It  is  applied  spread  on  linen  or  calico.  Great  caution 
is  necessary  in  its  application  to  persons  who  are  insensible  to  pain ;  fur  if  it  be 
continued  too  long,  it  may  occasion  ulceration  and  sloughing,  though  no  pain  be 
manifested.  Hence  its  effects  should  be  examined  at  short  intervals.  In  one  case, 
death  had  nearly  resulted  from  the  neglect  of  this  caution.  Four  sinapisms  were 
applied  to  the  wrists  and  insteps  of  a  female  lying  in  a  comatose  condition  following 
puerperal  convulsions.  As  no  manifestation  of  pain  occurred,  the  application  was 
continued  for  three  hours.     Sloughing  followed,  which  nearly  proved  fatal.4 

335.  SINAPIS  ALBA,  Linn.  L.  E.  D- WHITE  MUSTARD. 

Sex.  Syst.  Tetradynamia,  Siliquosa. 

(Semen,  L.— Semina,  D—  Flour  of  the  seeds  of  Sinapis  nigra,  generally  mixed  with  those  of  Sinapis  alba, 

and  deprived  of  fixed  oil  by  expression,  E.~) 

Botany.     Gen.  Char. — See  Sinapis  nigra. 

Sp.  Chat.— SUiques  hispid,  spreading,  somewhat  narrower  than  the  ensiform  beak. 
Leaves  lyrate,  and,  as  well  as  the  stem,  nearly  smooth.   (De  Cand.) 

Annual.  Stem  1  or  1£  foot  high.  Flowers  large,  yellow.  Beak  longer  than 
the  pod. 

Hab.—  Indigenous;  in  waste  places.  Cultivated  in  both  fields  and  gardens. 
Flowers  in  June. 

Description.— White  mustard  seeds  (semina  sinapis  albse)  are  larger  and  some- 
what less  acrid  to  the  taste  than  the  black  ones.  They  consist  of  rounded-elliptical 
yellow  grains^composed  of  a  yellow  nucleus  enveloped  in  a  thin  semitransparent 
shell.     The  hiluni  is  at  one  extremity  of  the  ellipse. 

Composition.— According  to  the  analysis  of  John,5  white  mustard  seeds  consist 
of  an  acrid  volatile  oil,  yellow  fatty  oil,  brown  mild  resin,  extractive  (very  small 

1  Sermo  iii  cap.  181.  *  2  Traitt  de  Thkrap.  1.  692. 

9.  on  Dropsies,  4th  edit.  p.  339,  18:24.  <  Trousseau  and  Pidoux,  op.  supra  cil   i.  700. 

s  Gmelin,  Handb.  de  Chtm.  11.  TJ4,.  '    '        ' 
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quantity),  gum  (small  quantity),  woody  fibre,  albumen,  free  phosphoric  acid,  and 
salts. 

Robujuet  and  Boutron,1  however,  have  proved  that  white  mustard  contains  neither 
volatile  oil  nor  any  substance  capable  of  producing  it;  and  that  it  owes  its  activity 
to  a  non-volatile  acrid  substance,  which  does  not  pre-exist  in  the  seeds,  but  is  readily 
formed  in  them  under  certain  conditions.  Another  chemical  peculiarity  of  white 
mustard  seed  is,  that  it  contains  sulphosinapisin.2  Hence,  while  sesquichloride  of 
iron  strikes  a  deep  red  colour  in  an  infusion  of  white  mustard,  it  merely  communi- 
cates an  orange  tint  to  the  infusion  of  black  mustard.  Moreover,  the  thick  mucila- 
ginous liquor  obtained  by  digesting  the  seeds  of  white  mustard  in  cold  water  is 
peculiar  to  them.3  Simon4  has  announced  the  existence  of  a  new  principle,  which 
he  calls  erucin. 

1.  Sulphosinapisitt. — It  was  at  first  supposed  to  be  an  acid,  and  was  in  consequence  called, 
by  Henry  and  Garot,5  sulphosinapic  acid.  But  they  subsequently  established  its  non-acid  proper- 
ties. It  is  a  white,  crystallizable,  odourless,  bitter  substance,  soluble  in  water,  alcohol,  and  ether. 
Under  the  influence  of  variousagents  (acids,  oxides,  and  salts)  it  readily  yields  hydrosulphocyanic 
acid.  To  this  acid  is  probably  to  be  ascribed  the  red  colour  developed  when  a  persalt  of  iron 
is  added  to  an  aqueous  infusion  of  white  mustard.  Its  aqueous  solution  forms,  with  nitrate  of 
silver,  a  white  precipitate.  Boutron  and  Fremy  state  that  sinapisin  [sulphosinapisin],  under  the 
influence  of  emulsion  [myrosine],  is  converted  into  an  acrid  substance  and  hydrosulphocyanic 
acid.  Sulphosinapisin  consists  of  carbon  57.920,  hydrogen  7.795,  nitrogen  4.940,  sulphur  9.657, 
and  oxygen  19..688;  or  C24H22NS207.    [This  statement  of  its  composition  requires  revision. — Ed.] 

2.  Non-volatilk  Acrid  Prisciple. — This  does  not  pre-exist  in  white  mustard,  but  is 
readily  developed  in  it  by  cold  water.  As  before  mentioned,  Boutron  and  Fremy6  ascribe  its 
formation  to  the  action  of  the  emulsion  of  the  seed  on  the  sulphosinapisin,  by  which  hydrosul- 
phocyanic acid  and  this  acrid  matter  are  produced.  The  latter  substance  is  an  unctuous,  reddish, 
odourless  liquid,  which  has  the  pungent  hot  taste  of  horseradish.  It  contains  sulphur  as  one  of 
its  constituents. 

[From  recent  researches  it  appears  that  myrosine  is  contained  both  in  black  and  white  mus- 
tard; it  is  found  to  be  precisely  similar,  and  to  possess  similar  properties,  in  the  two  varieties  of 
seeds;  but  the  products  are  different.  Thus  white  mustard  does  not  yield  with  myrosine  and 
water  the  volatile  oil  of  mustard,  but  a  pungent  oil  of  a  different  kind;  hence  it  may  be  inferred 
that  white  mustard  does  not  contain  myronate  of  potash,  but  some  other  substance  of  an  analo- 
gous kind.  This  different  result  on  the  two  seeds  is  not  owing  to  any  peculiarity  in  the  myrosine 
of  white  mustard,  because  when  this  is  added  to  the  residue  of  black  mustard  deprived  of  its 
myrosine,  it  yields  the  volatile  oil,  just  as  the  emulsine  of  the  sweet  almond  produces  the  essen- 
tial oil  of  almonds  on  mixture  with  the  amygdaline  of  the  bitter  almond  and  water.  Myrosine 
acts  on  amygdaline  like  emulsine,  but  the  latter  cannot  develop  volatile  oil  of  mustard  by  its 
action  on  myronate  of  potash. — En.] 

3.  Erucin. — A  yellowish-white  substance,  which  is  very  soluble  in  ether, carburet  of  sulphur, 
and  turpentine.  It  dissolves  in  boiling  alcohol,  but  is  insoluble  in  water  and  solution  of  ammonia. 
It  does  not  redden  the  salts  of  iron,  and  contains  no  sulphur. 

Physiological  Effects. — Similar  to,  though  milder  than,  those  produced  by 
black  mustard.  Swallowed  whole,  the  seeds  prove  stomachic,  laxative,  and  diuretic. 
But  their  use  in  the  large  quantities  in  which  they  have  been  recommended  is  by  no 
means  free  from  danger.  Gastro-enteritic  inflammation  of  a  fatal  kind  has  been 
induced  by  them.  The  danger  of  their  accumulation  in  the  appendix  cceci  is  obvious. 
Mr.  J.  L.  Wheeler7  has  known  them  retained  in  the  bowels  for  seven  weeks. 

Usi;s. — Dr.  Cullen8  first  mentions  the  practice  of  giving  half  an  ounce,  or  an 
ordinary  tablespoonful,  of  entire  and  unbruised  mustard  seeds.  A  few  years  ago, 
it  was  again  brought  forward,  as  if  new.9  It  has  been  advocated  in  a  long  list  of 
diseases  attended  with  torpor  or  atony  of  the  digestive  organs ;  and  at  one  time  it 
was  fashionable  and  popular.  Sir  John  Sinclair10  recommended  mustard  seeds  for 
the  preservation  of  the  health  of  old  people  especially.  The  seed-leaves  of  white 
mustard  and  of  Lepidium  sativum  are  used  at  table  under  the  name  of  mustard 
and  cress  or  com  salad. 

i  Jnurn.  de  Pharm.  xvii.  p.  279.  -  Henry  and  Garot,  Journ.  de  Chim.  M'd.  i.  441. 

del,  Journ.  de  Pharm.  xiii.  191.  *  Journ.  de  Pharm.  xxv.  370. 

Chim.  Mid.  1.439.  s  Journ.  de  Pharm.  xxvi.  50. 

1  Pat.  lint.  I'tant.  Med.  Lorn!.  1830.  8  Mat.  Med.  ii.  171. 

•  C.  T.  Cocke.  Obs.  on  the  Efficacy  of  White  Mustard  Seed,  3d  ed.  1S20. 
V  Lancet,  Jan.  25,  lS34,p.  0C9. 
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Administration. — From  two  or  three  large  teaspoonfuls  to  a  tablespoonful 
of  the  whole  unbruised  seed  have  been  recommended  to  be  swallowed  three  or  four 
times  daily. 

Order  LXXXY.  PAPAVERACE^,  Jussku.— THE   POPPY 

TRIBE. 

Characters. — Sepals  2,  deciduous.     Petals  hypopiynous,  either  4,  or  some  multiple  of  that 
number,  placed  in  a  cruciate  manner.     Stamens  hypogynous,  either 
Fig.  405.  8,  or  some   multiple  of  4,  generally  very  numerous,  often   in   four 

parcels,  one  of  which  adheres  to  the  base  of  each  petal;  anthers 
2-cellcd  innate.  Ovary  solitary ;  style  short  or  none,  stigmas  alter- 
nate with  the  placenta?,  2  or  many;  in  the  latter  case  Stellate 
upon  the  flat  apex  of  the  ovary.  Fruit  1-celled,  either  pod-shaped, 
with  two  parietal  placenta;,  or  capsular,  with  several  plac 
Scats  numerous;  albumen  between  fleshy  and  oily;  embryo  minute, 
straight  at  the  base  of  the  albumen,  with  plano-convex  cotyledon*. — 
Herbaceous  plants  or  shrubs,  with  a  milky  juice.  Leaves  alternate, 
more  or  less  divided.  Peduncles  long,  1-flowered  ;  flowers  never  blue 
(Lindley). 

Properties. — The  plants  of  this  order  possess  narcotic  and  acrid 
properties.  At  the  head  of  the  narcotic  papaveracese  stands  the 
genus  Papaver,  from  which  opium  is  procured.  The  acrid  papa- 
veraceae  usually  possess  narcotic  properties  also.  Sanguinaria  cana- 
densis is  one  of  the  best  known  aero  narcotics  of  this  order.1  in 
doses  of  from  ten  to  twenty  grains  it  operates  as  an  emetic.  In 
Capsule  of  the  Poppy.  larger  doses  it  causes  depression  of  pulse,  faintness,  dimness  of 
vision,  and  alarming  prostration  of  strength.  Its  active  principle  is 
an  alkali  called  sanguinarina.     Chelidonium  majus  is  another  acrid  of  this  order 

336.  PAPAVER  RHCEAS,  Linn.  L.  E.  5.-COMMON  RED 
CORN  POPPY. 

Sex.  Syst.  Polyandria,  Monogynia. 
(Petalum  recens,  L.— Petals,  E.  D.) 

History.— Theophrastus3  calls  the  red  poppy  potaj.  Dr.  Sibthorp3  considers 
the  jujjuxi'  poid;  of  Dioscorides4  to  be  the  red  poppy. 

Botany.  Gen.  Char.— Sepals  2,  convex,  deciduous.  Petals  4.  Stamens  nu- 
merous. Style  0.  Stiymas  4  to  20,  radiating,  sessile  upon  the  disk  crowning  the 
ovary.  Capsule  obovate,  1-celled,  composed  of  from  4  to  20  carpels  inclosed°in  a 
membranous  production  of  the  thalamus,  dehiscing  by  short  valves  under  the  crown 
of  the  stigmas.  Placentae  between  the  valves,  produced  internally,  forming  com- 
plete dissepiments.  (De  Cand.)— Herbs,  with  a  white  juice.  Peduncles  inflexed  at 
the  apex  before  flowering. 

Sp.  Char.—  Capsule  smooth,  obovate.  Sepals  hairy.  Stem  many-flowered, 
rough,  with  spreading  setaB.  Leaves  pinnatipartite;  lobes  elongated,  incised-den- 
tate,  acute.  (De  Cand.) 

Annual  Petals  rich  scarlet.  This  plant  is  distinguished  from  Papaver  dubium 
by  1st,  the  wide-spreading  hairs  of  the  flower-stalks;  2dly,  a  shorter  capsule; 
odly,  its  stigma  ot  eight  to  ten  rays. 

Hab.— Indigenous.     A  troublesome  weed  common  in  fields.     Flowers  in  June 
or  July. 
_  DESCRIPTION.-The  petals  of  the  red  poppy  (petalu  rhceados  seu  papaveris  error 
tici)  have  a  rich  scarlet  colour,  a  slightly  opiate  odour,  and  a  bitterish  taste      Bv 
drying  they  become  violet  red  and  odourless.  ' 

1  Bird,  An  Inaug.  Dissert,  on  Sang,  canad.    New  York   18Q2  •>  tj-  .    r,, 

»  Prod.  Ft.  Grac.i.  359.  '  \  ***?*: -.Plant,  ix.  13. 

Lib.  iv.  cap.  Gi. 
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Composition. — The  flowers  of  the  red  poppy  have  heen  analyzed  by  Beetz  and 
Ludewig,1  and  by  Riffard.2  The  latter  chemist  obtained  yclloio  fatty  matter  12 
red-coloured  matter  40,  gum  20,  lignin  28.  It  is  not  improbable  that  this  plant 
may  contain  morphia  in  very  minute  quantity. 

Red  Colouring  Matteii.— Riffard  obtained  it,  in  tlie  impure  state,  by  first  macerating  the 
petals  in  ether  to  remove  a  fatty  matter,  and  then  in  alcoliol.  By  distilling  the  alcoholic  tincture 
to  dryness,  a  dark-red  colouring  matter  was  obtained,  which  in  thin  layers  was  bright  red.  It 
was  deliquescent  in  the  air,  soluble  in  alcohol  and  in  water,  but  insoluble  in  ether.  Acids 
diminished  the  intensity  of  its  colour.  Chlorine  decolorized  it.  The  alkalies  blackened  it.  By 
the  last  character  it  is  distinguished  from  the  colouring  matter  of  the  red  cabbage,  &c,  which 
becomes  green  by  alkalies.     Sesquichloride  of  iron  gives  it  a  dark  violet  or  brown  tinge. 

Physiological  Effects  and  Uses. — The  red  poppy  is  valued  medicinally  as  a 
colouring  ingredient  only.  It  probably  possesses  a  narcotic  property  in  a  very 
slight  degree,  but  which  is  scarcely  sensible  in  the  ordinary  doses  in  which  this 
medicine  is  employed.  Navier3  says  that  the  continued  use  of  the  tincture  or  syrup 
by  dogs  gave  the  stomach  a  bluish-red  tinge. 

5.  SYRIPUS  RIKEADOS,  L.  E.  ;  Syrup  of  Red  Poppies;  Syrup  of  Corn  Poppy.— 
(Of  the  Red  Poppy  ibj  ;  Boiling  Distilled  Water  Oj;  Sugar  Ibiij,  or  a  sufficiency; 
Rectified  Spirit  giiss,  or  a  sufficiency.  Add  the  red  poppy  gradually  to  the  water 
heated  in  a  water-bath  [vapour-bath,  E.~\,  frequently  stirring  them ;  then  the  vessels 
being  removed,  macerate  for  twelve  hours;  afterwards  [strain  and,  E.~\  express  the 
liquor  by  hand  [through  calico,  E.~\,  and  [proceed  as  ordered  for  the  Syrupus  Al- 
thaea), L.~\  [add  the  sugar,  and  dissolve  with  the  aid  of  heat,  E.~]~) — Employed  only 
as  a  colouring  ingredient,  especially  in  conjunction  with  acids,  which  brighten  it. 
It  readily  ferments  and  spoils. 


337.  PAP  AVER  SOMNIFERUM,  Linn,  l  .  e.  d.-  THE  SOM- 
NIFEROUS OR  WHITE  POPPY. 

Sex.  Syst.  Polyandria,  Monogynia. 

(Capsute  maturoe  ;  Capsular  immatura:  succus  concretus,  L. — Capsules  not  quite  ripe;   Concrete  juice 

from  the  unripe  capsules,  E. — Capsularum  succus  proprius  concretus;  Capsuloe  matura;,  D.) 

History. — This  is  one  of  the  most  anciently  known  and  described  plants. 
Homer  speaks  of  the  poppy  (jujjxuv)  growing  in  gardens;4  so  that  it  appears  to  have 
been  in  cultivation  even  at  that  early  period.  It  was  employed  in  medicine  by 
Hippocrates,  and  is  mentioned  by  Theophrastus,  Dioscorides,  and  Pliny.  Hippoc- 
rates5 speaks  of  two  kinds,  the  black  and  tchite  poppy ;  the  former,  he  says,  confines 
the  bowels  more  than  the  latter. 

It  is  uncertain  at  what  period  opium  was  first  known  or  introduced  into  medicine. 
Hippocrates0  recommends  the  n^x^vcov,  or  poppy  j  aire,  in  a  disease  of  the  uterus* 
and  Dioscorides,7  on  the  authority  of  Erasistratus,  tells  us  that  Diagoras  (who  was 
contemporary,  as  is  supposed,  with  Hippocrates)  condemned  the  use  of  opium. 
These  are,  1  believe,  the  most?  ancient  Greek  authorities  who  speak  of  this  sub- 
stance ;  and  it  is  impossible,  I  think,  to  arrive  at  any  accurate  conclusion  from  their 
remarks,  whether  opium  had  or  had  not  been  known  long  before  their  time,  though 
Alston8  infers,  from  the  little  use  made  of  it  by  Hippocrates,  as  well  as  from  Diao-- 
oras  condemning  its  use  in  diseases  of  the  eyes,  that  its  virtues  were  not  known  lono- 
before  him.  Dioscorides  and  Pliny"  mention  that  the.  expressed  juice  of  the  heads 
and  leaves  is  termed  Meconium,  and  that  it  is  much  weaker  than  opium.  Theodore 
Zwingcr,  Sprengel,10  and  others,  have  supposed  that  the  nepenthes  (vrtnev6ti)  of 
Homer11  was  opium.    Dr.  Royle,12  however,  has  suggested  that  the  substance  referred 


lni,  Handb.  d.  Chem.  ii.  1846. 
1  Wibmer,  Wirk.  d.  Arzneim.  u.  Gifte,  Bd.  iv.  S.  47 
1  /),   rirt.  rut.  lib.  ii.  p.  357,  ed.  Foes. 
'  Lib.  iv.  cap.  G5. 

"  Hist.  Nat.  lib.  xx.  cap.  76,  ed.  Vulp. 
"  Od.  iv.  220. 


-  .Toiirn.de  Pharm.xii.il2 

•  //.  viii.  306. 

6  De  Morb.  Mill.  lib.  ii.  p.  670. 

8  Ltct.  on  the  Mat.  Med.  ii  45G 
10  Hist.  Ret  Herb.  i.  25 
12  llluslr.  p.  331. 
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to  by  Homer  may  have  been  a  preparation  of  Cannabis  saliva,  the  remarkable 
effects  of  which  have  been  recently  pointed  out  by  Dr.  O'Shaughnessy.1 

The  word  ojrium  is  derived  from  6*6;,  the  juice,  and  signifies  that  it  is  the  juice 
par  excellence ;  just  as  the  flower  of  the  rosemary  has  been  called  anthos,  or  (he 
flower,  and  the  cortex  cinchona;,  the  baric. 

Botany.     Gen.  Char. — See  Papaver  Rhoeas. 

Sp.  Char. —  Capsules  obovate  or  globose,  and,  as  well  as  the  calyces,  smooth. 
Stem  smooth,  glaucous.  Leaves  amplexicaul,  cut-repand,  dentate,  somewhat  obtuse. 
(De  Cand.) 

An  annual  herb.  Root  white,  tapering.  Stem  2  to  6  feet  high,  erect,  branched, 
leafy,  glaucous  green.  Leaves  alternate,  sessile,  ovate-oblong,  glaucous  beneath. 
Peduncles  terminal,  leafless,  with  bristly  hairs.  Seeds  numerous,  small,  roundish 
or  reniform,  oily,  sweet,  and  edible. 

There  are  two  well-marked  varieties,  which,  by  some  botanists,  are  considered  to  be  distinct 
species : — 

a.  nigrum  ;  P.  somniferum,  Gmelin. — Capsules  globose,  opening  by  foramina  under  the  stigma. 
Seeds  black.2  Peduncles  many.  Flowers  usually  violet  or  red,  of  different  tints,  though  some- 
times white. 

(2.  album;  P.  officinale,  Gmelin. — Capsules  ovate  globose;  foramina  under  the  stigma  either 
none  or  obliterated.    Peduncles  solitary.     Seeds  and  petals  white. 

Hab. — Asia  and  Egypt.  Grows  apparently  wild  in  some  parts  of  England,  but 
has  probably  escaped  from  gardens.  Cultivated  in  Hindostan,  Persia,  Asia  Minor, 
and  Egypt,  on  account  of  the  opium  obtained  from  it.  According  to  Dr.  Boyle, 
var.  /3  album  is  cultivated  in  the  plains  of  India;  and  var.  a  nit/rum  in^he  Hima- 
layas. In  Europe,  the  poppy  is  cultivated  for  the  capsules,  cither  as  medicinal 
agents  or  for  the  oil  (poppy  oil)  obtained  from  the  seeds,  and  which  is  employed  in 
painting.  The  London  market  is  principally  supplied  with  poppy  heads  from  the 
neighbourhood  of  Mitcham,  in  Surrey. 

Description.  1.  Oe  Poppy  Heads. — Poppy  heads  (Capsulee  seu  Capita 
Papaveris)  are  usually  collected  when  quite  ripe,  as  ordered  by  the  London  and 
Dublin  Colleges;  but  they  would  be  more  active  as  medicinal  agents  if  they  were 
gathered  while  still  green ;  and  the  Edinburgh  College  very  properly  directs  the 
immature  capsule  to  be  employed.  As  met  with  in  commerce,  poppy  heads  vary 
somewhat  in  size  from  that  of  a  hen's  egg  to  that  of  the  fist.  Their  texture  is 
papyraceous ;  on  the  top  of  them  is  the  star-like  stigma.  They  are  yellowish  or 
yellowish-brown,  and,  if  they  have  been  collected  before  they  were  quite  ripe,  have 
a  bitterish  taste.  When  fresh,  they  have  a  slightly  opiate  odour,  which  they  lose 
by  drying.  A  decoction  of  the  dried  poppy  capsule  is  rendered,  by  the  sesquichlo- 
ride  of  iron,  brownish-red  (meconate  of  iron).  Nitric  acid  makes  the  decoction 
transparent,  and  communicates  a  slightly  orange-red  tinge,  indicative  of  the  pre- 
sence of  morphia. 

2.  Opium.  Preparation. — The  mode  of  extracting  opium  is,  to  a  certain  ex- 
tent, similar  in  all  countries,  and  consists  in  making  incisions  into  the  half-ripe 
poppy  capsules,  and  collecting  the  exuded  juice.  According  to  Dioscorides,3 
Kaempfer,4  Kerr,-  and  Texier,  this  juice  is  worked  up  into  a  homogeneous  mass ; 
whereas  Bellomus6  and  Olivier?  speak  of  the  juice  concreting  on  the  poppy ;  and 
the  first  of  these  writers  describes  opium  as  consisting  of  agglomerated  monies 

Now  Guibourt,"  by  examining  the  opiums  of  commerce  by  means  of  a  magnifier 
thinks  he  has  discovered  that  the  Smyrna  and  Persian  (or  Trebizond)  opium  is 
composed  of  small  agglutinated  tears  (opium  with  a  grain))  whereas  the  Egyp- 
tian, and  I  would  add  the  Indian  opium,  is  a  homogeneous  mass,  and  therefore 
must  have  been  worked  up   in  the  manner   described  by   Dioscorides,  Ksemp- 

i  On  the  Prepar.  of  the  Indian  Hemp,  Calcutta,  1S39. 

-  [Maw  seed  is  the  seed  of  B  variety  of  garden  poppv  rPaiaver  «nmn:f«r„mi  „r  •  ,    ,  ■ 

It  is  eagerly  eaten  by  birds,  and  is  used  asa  medicine  for  them _e£ 1  nn'ferum)  of  a  g™yish-blue  colour. 
3  Lib.  iv.  cap.  61.  '  'J       .     .  ,, 

•  Med.  Obs.and  Inq.  vol.  v.  p.  317.  ,  j™**'  ff0':.P-  613. 

1  Voy.  dans  V Empire  Ottoman.  ,  Observ lib.  m.  cap.  1.5. 

IIlit-  abr£s.  u.  3mc  ed.  1S30. 
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fer,  and  others  (homogeneous  opium).  M.  Ch.  Texier1  thus  describes  the  process 
of  obtaining  opium  followed  in  Asia  Minor :  "  A  few  days  after  the  flower  has 
fallen,  men  and  women  repair  to  the  fields  and  cut  the  head  of  the  poppy  horizon- 
tally, taking  care  that  the  incisions  do  not  penetrate  the  internal  cavity  of  the  shell. 
A  white  substance  immediately  flows  out,  and  collects  in  tears  on  the  edges  of  the 
cuts.  In  this  state  the  field  is  left  for  twenty-four  hours,  and  on  the  following  day 
the  opium  is  collected  by  large  blunt  knive3.  Each  head  furnishes  opium  once 
only,  and  that  to  an  extent  of  a  few  grains.  The  first  sophistication  which  it 
receives  is  that  practised  by  the  peasants  who  collect  it,  and  who  lightly  scrape  the 
epidermis  from  the  shell  to  augment  the  weight.  This  operation  adds  about  one- 
twelfth  of  foreign  matters.  Thus  collected,  opium  has  the  form  of  a  glutinous  and 
granular  jelly.  It  is  deposited  in  small  earthen  vessels,  and  beat  up  with  saliva. 
When  asked  why  water  was  not  employed  in  place  of  saliva,  the  answer  was  that 
water  caused  it  to  spoil.  It  is  afterwards  enveloped  in  dry  leaves,  and  in  this  state 
it  is  sold.  The  seeds  of  those  poppies  which  have  yielded  opium  are  equally  good 
for  sowing  the  following  year." 

Some  little  variation  will  be  found  in  the  description  of  other  writers  of  the 
methods  practised  in  other  parts  of  the  East.  Kaempfer  says  that  in  Persia  the 
incisions  are  made  crosswise  by  a  five-edged  knife.  Kerr  states  that,  in  the  province 
of  Behar,  "two  longitudinal  double  incisions"  are  made  "  upon  each  half-ripe  cap- 
sule, passing  from  below  upwards ;  care  being  taken  that  the  internal  cavity  of  the 
capsule  is  not  penetrated. 

[The  most  complete  history  of  the  cultivation  and  preparation  of  opium  in  our 
Indian  possessions  has  been  published  by  Dr.  Eatwell.  An  abstract  of  his  paper 
was  published  in  the  eleventh  and  twelfth  volumes  of  the  Pharmaceutical  Journal, 
in  1852.  We  have  selected  from  this  such  portions  as  appeared  to  possess  any 
interest  in  reference  to  the  history  of  this  most  important  article  of  Materia 
Medica. — Ed.] 

The  cultivation  of  the  poppy  in  British  India  is  confined  to  the  large  central  Gangetie  tract, 
about  six  hundred  miles  in  length  and  two  hundred  miles  in  depth,  which  is  bounded  on  the 
north  by  Goruckpore,  on  the  south  by  Hazareebaugh,  on  the  east  by  Dingepore,  and  on  the 
west  by  Agra.  This  large  extent  of  country  is  divided  into  two  agencies,  the  Behar  and  the 
Benares,  the  former  being  presided  over  by  an  agent  stationed  at  Patna,  at  which  station  is  the 
central  or  sudder  factory  of  the  agency,  the  latter  being  under  the  control  of  an  agent  residing 
at  Ghazeepore,  which  station  contains  the  sudder  factory  of  the  Benares  agency.  Finally,  the 
control  of  the  entire  department  is  vested  in  the  Board  of  Customs,  .Salt,  and  Opium,  located  at 
Calcutta.  Of  the  two  agencies,  the  Behar  is  the  larger  and  more  important,  sending  to  the 
market  about  treble  the  quantity  of  drug  turned  out  by  the  Benares  agency.  The  Benares 
agency  comprises  eight  divisions,  namely,  the  Benares  and  Mirzapore,  the  Ghazeepore,  the  Azin- 
ghur,  the  Juanpore,  the  Selimpore,  the  Goruckpore,  the  Cawnpore,  and  the  Futtehpore.  In  these 
eight  divisions,  the  aggregate  amount, of  land  under  poppy  cultivation,  in  the  season  1849-50,  was 
107,823  beegahs.1 

The  hinds  selected  for  poppy  cultivation  are  generally  situated  in  the  vicinity  of  villages 
where  the  facilities  for  manuring  and  irrigation  are  greatest.  In  such  situations,  and  when  the 
soil  is  rich,  it  is  frequently  the  practice  with  the  cultivators  to  take  a  crop  of  Indian  corn,  maize, 
or  vegetables  off  the  ground  during  the  rainy  season,  and  after  the  removal  of  this,  in  Septem- 
ber, to  dress  and  manure  the  ground  for  the  subsequent  poppy  sowings.  In  other  situations, 
however,  and  when  the  soil  is  not" rich,  the  poppy  crop  is  the  only  one  taken  off  the  ground 
during  the  year,  and  from  the  commencement  of  the  rains  in  June  or  July  until  October,  the 
ground  is  dressed  and  cleaned  by  successive  ploughings  and  weedings,  and  manured  to  the 
extent  which  the  means  of  the  cultivator  will  permit.  In  the  final  preparation  of  the  land  in 
October  and  November,  the  soil,  after  being  well  loosened  and  turned  up  by  the  plough,  is 
crushed  and  broken  down  by  the  passage  of  a  heavy  log  of  wood  over  its  surface,  and  it  is  in 
this  state  ready  for  sowing.  The  amount  of  produce  from  various  lands  differs  considerably. 
Under  very  favourable  circumstances  of  soil  and  season  as  much  as  12  or  even  13  ^cers  (26  lbs.) 
of  standard  opium  may  be  obtained  from  each  beegah  of  27,225  square  feet.  Under  less 
favourable  conditions  the  out  turn  may  not  exceed  three  or  four  seers,  but  the  usual  amount  of 
produce  varies  from  6  to  8  seers  per  beegah. 

The  chemical  examination  of  different  soils  in  connection  with  their  opium-producing  powers 
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presents  afield  for  very  profitable  and  interesting  inquiry;  nor  is  the  least  important  part  of 
the  investigation  that  which  has  reference  to  the  variations  in  the  proportions  of  the  alkaloids 
(especially  the  morphia  and  narcotine)  which  occur  in  opium  produced  in  various  localities. 
That  atmospheric  causes  exert  a  certain  influence  in  determining  these  variations  is  probable; 
that  they  influence  the  amount  of  produce,  and  cause  alterations  in  the  physical  appearance  of 
the  drug  are  facts  well  known  to  every  cultivator.  Thus,  the  effect  of  dews  is  to  facilitate  the 
flow  of  the  juice  from  the  wounded  capsule,  rendering  it  abundant  in  quantity,  but  causing  it 
at  the  same  time  to  be  dark  and  liquid.  An  easterly  wind  (which  in  this  part  of  the  country 
is  always  concomitant  with  a  damp  state  of  atmosphere)  retards  the  flow  of  the  juice, 
and  renders  it  dark  and  liquid.  A  moderate  westerly  wind,  with  dew  at  night,  form  the 
atmospheric  conditions  most  favourable  for  collections,  both  as  regards  the  quantity  and  the 
quality  of  the  exudation.  If,  however,  the  westerly  wind  (which  is  an  extremely  dry  wind) 
blow  violently,  the  exudation  from  the  capsules  is  sparing.  Whilst  the  effects  of  the  meteor- 
ological  phenomena  in  producing  the  above  results  are  well  marked,  their  action  in  altering  the 
relative  proportions  of  the  chemical  constituents  of  the  juice  of  the  poppy  plant  is  more  ob- 
scure ;  and  it  is  highly  probable  that  the  chemical  composition  of  the  soil  plays  a  most  import- 
ant part  in  this  respect.  Dr.  O'Shaughnessy  is  certainly  the  most  accomplished  chemist  who  has 
ever  in  India  turned  bis  attention  to  the  subject,  and  he  has  published  the  results  of  his  analysis 
of  specimens  of  opium  from  the  different  divisions  of  the  Behar  agency,  which  are  worthy  of 
much  attention.  In  the  opium  from  eight  divisions  of  the  agency,  he  found  the  quantity  of 
morphia  to  range  from  If  to  3^  grains  per  cent,  and  the  amount  of  the  narcotine  to  vary  from 
|  grain  to  3£  grains  per  cent.,  the  consistence  of  the  various  specimens  being  between  75  and 
79  per  cent.  In  the  opium  from  the  Hazareebaugh  district  (the  consistence  of  the  drug 
being  77)  he  found  A\  per  cent,  of  morphia  and  4  per  cent,  of  narcotine,  whilst  from  a  speci- 
men of  Patna  garden  opium  he  extracted  no  less  than  10|  per  cent,  of  morphia  and  6  per  cent, 
of  narcotine,  the  consistence  of  the  drug  being  87.  With  respect  to  this  last  specimen,  Dr. 
O'Shaughnessy  mentions  that  the  poppies  which  produced  it  were  irrigated  three  limes  during 
the  season,  and  that  no  manure  was  employed  upon  the  soil.  It  is  much  to  be  regretted  that 
these  interesting  results  were  not  coupled  with  an  analysis  of  the  soils  from  which  the  speci- 
mens were  produced,  for  to  chemical  variations  in  it  must  be  attributed  the  widely  different 
results  recorded  above.  The  climate  in  which  the  Patna  garden  opium  was  produced  (and 
which  is  equal  in  narcotic  excellence  to  the  best  opium  of  Turkey  or  Egypt)  was  precisely  the 
same  as  that  in  which  the  comparatively  poor  specimens  of  the  eight  divisions  above  alluded  to 
were  collected,  and  therefore  could  not  have  exerted  any  influence  in  producing  the  chemical 
differences  which  the  drug  from  the  different  localities  presented. 

The  poppy  cultivated  in  the  Benares  and  Behar  agencies  is  exclusively  the  white  variety 
(papaver  soinniferum  album).  In  situations  favourable  to  its  growth,  it  vegetates  luxuriantly, 
attaining  usually  a  height  of  about  four  feet.  The  stem  is  branched,  and  is  terminated  by  from 
two  to  five  ovate-globose  capsules,  averaging  in  size  a  duck's  egg.  The  plant  takes  about  three 
months  and  a  half  in  reaching  maturity,  and  the  time  for  its  cultivation  is  exclusively  the  cold 
season,  extending  from  November  to  March.  It  has  been  found  advantageous  to  change  the 
seed  employed  in  the  different  divisions  every  two  or  three  years,  and  there  are  certain  districts 
which  produce  seed  of  generally  acknowledged  superiority,  and  from  which  the  supplies  are 
therefore  drawn,  and  distributed  to  the  cultivators  of  distant  agencies.  The  soil  having  been 
prepared  in  the  manner  described  above,  the  sowing  is  effected  by  throwing  the  seed  broadcast 
over  the  land,  and  this  takes  place  between  the  1st  and  15th  of  November.  In  three  or  four 
days,  the  plough  is  again  passed  over  the  land  to  bury  the  seed  ;  and  the  soil  is  afterwards 
again  levelled  by  means  of  the  log  of  wood  before  alluded  to.  The  whole  surface  is  then 
divided  into  square  compartments,  the  sides  of  which  are  about  ten  feet  in  length,  and  are 
raised  and  converted  into  little  channels  for  the  purpose  of  irrigation.  The  numberof  times 
the  plant  may  require  irrigation  depends  in  a  great  measure  upon  the  nature  of  the  season;  if 
some  heavy  showers  fall  in  December,  January,  and  February,  two  irrigations  may  be  sufficient; 
whereas,  if  the  cold  season  pass  over  with  little  or  no  rain,  the  operation  may  be  required  to  he 
repeated  five  or  six  times.  Ten  or  twelve  days  are  sufficient  for  the  germination  of  the  seed, 
and  after  the  little  plants  have  attained  a  height  of  two  or  three  inches  they  are  carefully  weeded 
and  thinned. 

In  its  progress  towards  maturity,  the  poppy  plant  is  liable  to  injury  in  various  ways  It  may 
be  nipped  by  unusually  severe  frosts,  or  the  plant  may  become  stunted  and  never  fairly  reach 
maturity,  owing  to  the  first  sowings  failmg  and  subsequent  late  ones  being  required  or  owin<* 
to  unusual  heat  and  deficient  moisture.  Portions  of  cultivation  sometimes  droop  and  wither 
from  causes  which  are  not  obvwus,  or  are  attacked  by  blight;  and  finally,  considerable  injury 
is  frequently  inflicted  upon  the  poppy  plants  by  a  parasitical  species  of  broom  rape  (the  Oro- 
banche  indica),  which,  attaching  itself  to  the  roots  of  the  plants,  causes  them  to  wither  In 
February,  the  plant  is  generally  in  full  flower,  and  towards  the  middle  of  the  month,  and'  just 
before  the  time  for  the  fall  of  the  petals,  these  latter  are  all  carefully  stripped  off  and  collected 
They  are  then  formed  into  circular  cakes  from  ten  to  fourteen  inches  in  diameter  and  about 
TV  of  an  inch  in  thickness.  1  he  manner  in  which  these  leaf-cakes  are  formed  is  the  following  ■ 
A  circular  shallow  earthen  vessel  is  heated  to  the  requisite  degree,  by  being   placed  inverted 
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over  a  slow  fire.  A  few  petals  are  then  spread  upon  its  heated  convex  surface,  and  as  soon  as 
the  glutinous  juice  which  they  contain  is  seen  to  exude,  others  are  added  to  the  moist  surface 
and  are  pressed  down  by  means  of  a  cloth.  As  soon  as  these  latter  become  moist  in  turn,  they 
receive  a  similar  addition  of  petals,  and  in  this  manner  the  cake  is  extended  circularly  by  suc- 
cessive and  continuous  additions,  until  it  has  reached  the  required  dimensions.  Instead  of  the 
earthen  vessel,  a  shallow  or  nearly  flat  iron  cooking  utensil  is  sometimes  used.  The  cakes  of 
petals  (known  in  the  department  under  the  name  of  "  leaves'),  when  they  reach  the  sudder 
factory  at  Ghazeepore,  are  carefully  sorted  and  separated  into  three  classes,  according  to  their 
size  and  colour.  The  smaller  and  dark-coloured  "leaves"  are  used  in  forming  the  inner  por- 
tions of  the  shells  of  the  opium  cakes,  whilst  the  largest  and  least  discoloured  ones  are  kept  for 
furnishing  their  outside  coverings.  In  a  few  days  after  the  removal  of  the  petals,  the  capsules 
have  reached  their  utmost  state  of  development,  when  the  process  of  collection  commences, 
which  extends  from  about  the  20th  of  February  to  the  25th  of  March. 

The  mode  of  collecting  the  juice  is  the  following:  At  about  three  or  four  o'clock  in  the  after- 
noon, individuals  repair  to  the  fields  and  scarify  the  poppy  capsules  with  sharp  iron  instruments 
called  nushturs.  The  nushtur  consists  of  four  narrow  bars  of  iron,  each  of  which  is  about  six 
inches  in  length,  and  of  about  the  thickness  of  the  blade  of  a  penknife.  At  one  extremity,  each 
bar  does  not  exceed  a  quarter  of  an  inch  in  breadth;  but  it  gradually  expands,  until  it  has 
acquired  the  breadth  of  about  one  inch  at  the  opposite  end,  where  it  is  deeply  notched.  The 
sides  of  the  notch  are  somewhat  curved  and  ground  to  sharp  edges,  and  the  external  angles  are 
brought  to  sharp  points.  The  four  little  bars,  being  placed  side  by  side,  are  bound  firmly 
together  by  means  of  strong  cotton  thread;  and  the  points,  at  their  cutting  extremities,  are  kept 
separated  from  each  other,  to  the  extent  of  about  -J^  of  an  inch,  by  means  of  the  cotton  thread 
which  is  passed  between  each  pair  of  contiguous  blades.  Thus  prepared,  the  instrument  pre- 
sents four  pairs  of  curved,  pointed,  diverging  blades,  somewhat  similar  in  shape  to  the  lancet 
blades  of  a  cupping  scarificator.  In  employing  the  nushtur,  only  one  set  of  points  is  brought 
into  use  at  a  time,  and  the  capsule  is  scarified  longitudinally  from  its  base  to  its  summit,  the 
incisions  generally  passing  more  or  less  along  one  of  the  longitudinal  eminences,  observable  on 
•  the  outside  of  the  capsule,  which  mark  the  attachment  of  the  internal  dissepiments.  The 
scarifications  thus  made  are  very  superficial,  and  do  no  more  than  traverse  the  thin  pericarp 
of  the  capsule.  If  a  horizontal  section  be  made  of  the  capsule  of  a  vegetating  poppy  plant,  the 
milky  juice  will  after  a  few  seconds  be  perceived  to  exude  first  and  in  greatest  quantity  from 
those  portions  of  the  sarcocarp  which  correspond  to  the  bases  of  the  dissepiments.  It  does  not, 
however,  exude  only  from  these  points,  but  ultimately  from  the  entire  surface  of  the  cut  sarco- 
carp. It  moreover  does  not  appear  in  dots  as  if  poured  out  from  longitudinal  vessels,  but  exudes 
gradually  from  the  meshes  of  the  cellular  tissue.  If  a  thin  segment  of  the  capsule  be  examined 
under  a  high  magnifying  power,  no  longitudinal  vessels  are  observable,  but  a  confused  mass  of 
cellular  tissue  is  observed  occupying  the  interspace  between  the  epicarp  and  endocarp;  and 
opposite  to  the  duplicatures  of  the  endocarp,  which  go  to  form  the  dissepiments,  the  meshes  of 
the  cellular  tissue  are  perceived  to  be  much  larger  than  in  other  situations;  hence  the  free 
exudation  of  juice  at  these  points.  It  therefore  appears  that  the  mode  of  making  the  scarifica- 
tions as  actually  practised  is  the  most  effectual  that  could  be  adopted.  Each  capsule  is  scarified 
from  two  to  six  times,  according  to  its  dimensions  ;  an  interval  of  either  two  or  three  days  being 
allowed  after  each  operation. 

The  capsules  having  been  scarified  in  the  manner  above  described,  the  collection  of  the 
juice  is  made  at  an  early  hour  in  the  following  morning.  This  is  effected  by  means  of  instru- 
ments  called  seetooahs,  which  are  made  of  sheet-iron,  and  resemble  concave  trowels  ;  and  with 
these  the  juice  is  scraped  from  the  surface  of  the  scarifications,  until  the  instruments  become 
filled,  when  their  contents  are  emptied  into  an  earthen  pot  which  the  collector  carries  by  his 
side.  After  the  plant  has  ceased  to  yield  any  more  juice,  its  utility  is  still  unexhausted.  The 
capsules  are  then  collected,  and  from  the  seeds  an  oil  is  extracted,  which  is  used  by  the  natives 
for  domestic  purposes,  both  for  burning  in  lamps  and  for  certain  culinary  purposes.  Of  the 
entire  seed  a  comfit  is  made,  resembling  in  appearance  caraway  comfits.  Of  the  dry  cake 
remaining  after  the  extraction  of  the  oil,  a  coarse  description  of  unleavened  bread  is  sometimes 
prepared  by  the  very  indigent,  or  it  is  given  to  cattle,  or  used  medicinally  for  poultices.  The 
capsules,  deprived  of  their  seeds,  are  still  available  for  preparing  emollient  and  anodyne 
decoctions,  which  the  natives  use  both  internally  in  coughs,  and  externally  as  fomentations.  The 
stems  and  leaves  are  leibstanding,  until  they  have  become  perfectly  dry,  under  the  influence  of 
the  hot  winds  of  April  and  May,  when  they  are  removed,  and  crushed  and  broken  up  into  a 
coarse  powder,  known,  in  the  department,  under  the  name  of  '•  poppy  trash,"  and  which  is 
employed  in  packing  the  opium  cakes.  When  fresh  collected,  the  juice  from  the  capsules  pre- 
sents the  appearance  of  a  wet  granular  mass,  of  a  pinkish  colour,  and  in  the  bottom  of  the 
vessel  which  contains  it  is  found  collected  a  dark  fluid  resembling  infusion  of  'coffee,  to  which 
the  name  of  pussewah  is  given.  The  recent  juice  reddens  strongly  litmus  paper,  and  acts 
rapidly  upon  metallic  iron,  covering  it  speedily  with  an  inky  crust  of  meconate  of  iron.  The 
juice,  when  brought  home  by  the  cultivator,  is  placed  in  a,  shallow  earthen  vessel,  which  is 
tilted  to  -ucli  a  degree  that  nil  the  pussewah  can  drain  off;  and  this  plan  is  persevered  in  so 
long  as  anything  fluid  will  separate.     The  pussewah  obtained  by  this  means  is  set  aside  in  a 
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covered  vessel,  and  receives  no  farther  attention  until  taken  for  weighment  to  the  Ghazeepore 
Budder  factory. 

The  opium  now  requires  frequent  attendance  on  the  part  of  the  cultivator.  It  is  daily  ex- 
posed  to  the  air,  though  never  to  the  sun, and  is  regularly  turned  over  every  few  days,  in  order 
to  insure  a  uniform  dryage  in  the  whole  mass;  and  this  process  is  persevered  in  /or  the 
space  of  three  weeks  or  a  month  ;  or,  in  fact,  until  such  lime  as  the  drug  may  have  reached 
within  a  few  degrees  of  standard  consistence.  Standard  opium,  according  to  the  Benares  regu- 
lations, is  opium  which,  on  being  subjected  to  a  temperature  of  200°  Fah.,  until  everything 
volatile  is  driven  oft',  shall  leave  a  residue  of  70  per  cent.  This  is  the  consistence  at  which  the 
agency  puts  up  the  drug  for  the  market,  every  effort  being  made  to  adhere  to  it  as  strictly  as  pos- 
sible, and  this  is  likewise  the  standard  by  which  the  price  paid  to  the  cultivators  is  regulated. 
If  the  cultivator  deliver  his  drug  of  standard  consistence,  he  receives  for  it  the  regulated 
price;  if  it  be  above  standard,  he  receives  a  pro  rata  increase  of  payment;  whereas,  if  it  be 
below  standard,  he  is  subjected  to  a  corresponding  deduction  in  price.  The  opium,  on  its 
arrival  at  the  Ghazeepore  factory,  is  turned  out  of  the  confined  earthen  pots  in  which  it  is 
received,  and  is  weighed  in  wide  tin  vessels  called  tagars,  care  being  taken  that  no  larger 
quantity  than  10  seers  ('20  lbs.)  is  ever  brought  to  the  scale  at  a  time.  This  weighment  is 
made  under  the  eye  of  the  gomashta  (or  of  his  accredited  agent)  of  the  kotee  to  which  the 
opium  belongs,  and  in  the  case  of  the  neighbouring  or  "home''  kotees,  the  cultivators  attend 
in  person  with  their  produce.  This  weighment  is  verified  by  an  European  officer  stationed 
at  a  check-scale  in  another  room,  and  the  (agar  with  its  contents  passes  on  at  once  to  a  table, 
at  which  are  seated  the  opium  examiner,  or  an  experienced  sub-deputy  agent,  and  the  native 
opium  examiner,  called  the  purkhea.  The  purkhea  now  plunges  his  hand  into  the  centre 
and  to  the  bottom  of  the  drug,  stirs  it  about,  ami  grasps  it  in  various  directions  to  feel  for  im- 
purities, and  then  withdraws  a  handful,  which  he  manipulates  between  his  fingers,  revealing 
its  colour,  texture,  and  mode  of  fracture,  and  finally  ascertains  its  aroma. 

He  then  throws  upon  a  plate  a  small  portion  as  a  specimen,  and  estimates  its  consistence. 
This  estimate  i-  written  down  on  a  ticket  by  the  European  oflicer,and  it  is  sent  with  the  speci- 
men to  the  laboratory,  where  a  fixed  weight  of  drug  is  accurately  weighed,  evaporated  to  dry- 
ness  in  a  plate  placed  on  a  metallic  table  heated  by  steam,  and  the  weight  of  the  residue  care- 
fully determined.  It  rarely  happens  that  the  purkhea's  guess  differs  from  the  actual  assay  by 
more  than  one  or  two  grains,  and  it  serves  to  check  the  actual  assay  in  cases  of  evident  mistake 
or  accident,  which  occasionally  must  occur  when  a  multitude  of  delicate  operations  are  rapidly 
carried  on.  The  number  of  .-pecimens  which  leave  the  examiner's  table  daily  amounts  to  little 
short  of  two  thousand.  In  the  examination  which  the  drug  undergoes  at  this  stage,  the  quan- 
tity or  pussewah  which  it  may  contain  is  made  the  subject  of  special  remark;  and  a  pussewah 
fine  or  batta,  as  it  is  termed,  is  levied,  proportionate  to  the  quantity  apparently  present  in  the 
drug.  The  reason  for  this  is,  that  pussewah  injures  the  physical  qualities  of  opium,  causing  it 
to  look  black  and  liquid,  whilst  at  the  same  time  it  gives  to  the  drug  a  high  assay  when  tested 
by  evaporation. 

The  taclus  erurlitus  possessed  by  the  purkhea  is  very  remarkable;  he  rarely  fails  to  detect 
even  small  quantities  of  the  grosser  and  more  tangible  impurities,  whilst  he  is  no  less  delicately 
alive  to  the  slightest  variation  in  colour  and  smell.  In  the  event  of  a  specimen  appearing  to  be 
adulterated,  it  is  at  once  set  aside  to  be  carefully  examined  by  the  opium  examiner,  who  makes 
a  special  report  respecting  it  for  the  information  of  the  agent,  who.  should  he  see  sufficient 
grounds  for  doing  so,  confiscates  it.  when  the  whole  of  the  ding  is  destroyed,  and  the  cultivator 
gets  nothing  for  it.  Should  the  adulterations  be  less  extensive,  and  the  drug  such  as  to  be  not 
altogether  useless,  it  is  taken  at  half  price,  or  is  subjected  to  such  smaller  penalty  as  the  ex- 
amining officer  may  think  fit  to  inflict;  and  it  is  employed  in  making  the  lewah,  or  paste,  used 
in  forming  the  shells  of  the  opium  cakes.  The  great  probability  of  detection,  and  the  risk  of 
confiscation,  act  as  very  efficient  checks  to  the  prevalence  of  adulteration,  and  the  quantity  of 
opium  confiscated  yearly  is  comparatively  small.  The  nature  of  the  adulterations  practised  by 
the  cultivators  is  very  various. 

The  grosser  impurities  usually  mixed  with  the  drug  to  increase  its  weight,  are  mud,  sand, 
powdered  charcoal,  soot,  cow-dung,  pounded  poppy  petals,  and  pounded  seeds  of  various  de- 
scriptions. All  of  these  substances  are  readily  discoverable  in  breaking  up  the  dru<*  in  cold 
water,  removing  the  soluble  and  lighter  portions  of  the  diffused  mass  by  decantation,  and  care- 
fully examinmg  the  sediment.  By  this  means  impurities  of  the  above  nature  usually  become 
physically  apparent.  Flour  is  a  very  favourite  article  of  adulteration,  but  is  readily  detected  ; 
opium  so  adulterated  speedily  becomes  sour,  it  breaks  with  a  peculiar  short  ragged  fracture,  the 
sharp  edges  of  which  are  dull,  and  not  pink  and  translucent  as  they  should  be;  and,  on  squeez- 
ing a  mass  of  the  drug  after  immersion  in  water,  the  starch  may  be  seen  oozing  from  its  surface. 
Ihe  application  of  the  iodine  test,  however,  furnishes  conclusive  evidence  of  its  presence,  or 
at  least  of  that  of  some  amylaceous  compound.  The  farina  of  the  boiled  potato  is  not  unfre- 
quently  made  use  of;  ghee  and  goor  (an  impure  treacle)  are  also  occasionally  used,  as  being 
articles  at  the  command  of  most  of  the  cultivators.  Their  presence  is  revealed  by  the  peculiar 
odour  and  consistence  which  they  impart  to  the  drug.  In  addition  to  the  above,  a  variety  of 
vegetable  juices,  extracts,  pulps,  and  colouring  matters.are  occasionally  fraudulently  mixed  with 
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the  opium  ;  such  are  the  inspissated  juice  of  the  common  prickly  pear  (Cactus  dilenii),  the  ex- 
tracts prepared  from  the  tobacco  plant  (Nicotiana  tabacum),  the  Datura  stramonium,  and  the 
Indian  hemp  (Cannabis  indica),  &c.  The  gummy  exudations  from  various  plants  are  frequently 
used  ;  and  of  pulps,  the  most  frequently  employed  are  those  of  the  tamarind  and  of  the  Bael 
fruit  (aegle  marmelos).  To  impart  colour  to  the  drug,  various  substances  are  employed,  as 
catechu,  turmeric,  the  pounded  flowers  of  the  mowha  tree  (bassia  latifolia),  &c. 

In  the  case  of  so  complex  a  substance  as  opium,  it  is  useless  to  look  for  a  single  test  which 
shall  reveal  at  once,  with  chemical  precision,  the  purity  of  the  drug;  morphiometry  would  be 
the  most  accurate  test  to  put  in  force,  but  the  process  would  be  too  tedious  and  expensive  to  be 
of  practical  utility.  Moreover,  the  colour,  aroma,  and  texture  are  the  commercial  criterions  of 
the  excellence  of  the  drug;  and  opium  rich  in  morphia,  but  deficient  in  the  above  qualities 
from  careless  preparation,  would  probably  be  regarded  with  suspicion  in  the  market,  despite 
its  intrinsic  narcotic  excellence;  and  for  this  reason,  whenever  the  drug  is  received  deficient  in 
the  above  sensible  qualities  (as  sometimes  arises  from  careless  treatment),  but  not  adulterated 
in  any  way,  it  is  subjected  to  a  certain  fine,  and  employed  only  in  making  lewah.  The  colour 
of  well-prepared  opium  is  a  deep  dull  brown  when  viewed  in  mass,  which  becomes  a  bright 
chestnut  brown  when  a  small  portion  of  drug  is  spread  in  a  thin  layer  upon  a  white  surface. 
It  adheres  to  the  fingers,  and  draws  out  to  a  moderate  extent,  breaking  with  a  ragged  fracture; 
should  it,  however,  contain  much  pussewah,  its  ductility  is  much  increased,  and  it  is  more 
glutinous. 

Its  smell  is  peculiar,  and  perfectly  sui  generis ;  it  is  not  unpleasant,  and  in  the  recent  well- 
prepared  drug  somewhat  fruity.  In  cold  water  it  breaks  down  readily  into  curdy  flakes  of  the 
colour  of  pease  soup,  which  gradually  subside,  leaving  the  supernatant  liquid  of  a  deep 
brownish-yellow  colour.  When  broken  under  water  by  the  hand,  the  drug  adheres  mode- 
rately to  the  fingers  at  first,  but  is  soon  entirely  diffused.  Should  it  contain  gum  fraudulently 
mixed,  this  latter  adheres  pertinaciously  to  the  hands,  and  is  with  difficulty  removed ;  and  in 
this  manner  I  have  frequently  defected  the  presence  of  a  substance  similar  to  birdlime,  pro- 
bably the  tenacious  juice  of  the  banyan  tree  (Fiscus  indica).  If  to  a  portion  of  the  cold  watery 
infusion  in  a  test-tube,  a  few  drops  of  a  solution  of  diacetate  of  lead  be  added,  a  dirty  gray 
precipitate  (meconate  of  lead)  falls,  so  copious  as  to  equal  nearly  in  bulk  the  amount  of  fluid 
in  the  tube.  Ammonia  throws  down  a  very  similar  and  almost  equally  abundant  precipitate, 
composed  of  resin  and  the  alkaloids,  which,  on  exposure  to  the  air,  speedily  assumes  a  black 
colour.  Tincture  of  iodine  throws  down  a  brick-red  precipitate,  and  tincture  of  sesquichloride 
of  iron  occasions  a  similar  precipitate  of  somewhat  darker  colour.  These  tests  may  be  applied 
in  a  few  seconds,  and  the  comparative  bulk  of  the  precipitates  thrown  down  may  enable  us  to 
form  a  rude  estimate  of  the  amount  of  opium  contained  in  a  given  specimen.  In  very  largely 
adulterated  specimens,  the  evidence  afforded  by  the  above  means  is  sufficiently  marked.  A 
solution  of  gelatine  for  the  detection  of  tannic  acid,  and  strong  alcohol  for  the  precipitation  of 
gum,  form  the  only  other  chemical  reagents  likely  to  be  required. 

After  having  been  duly  weighed  into  store,  the  opium  receives  but  little  treatment  in  the 
factory.  It  is  kept  in  large  wooden  boxes,  capable  of  containing  about  14  mds  (10  cwt.)  each, 
in  which  it  is  (if  below  the  manufacturing  standard)  occasionally  stirred  up  from  the  bottom, 
until  it  has  acquired  the  necessary  consistence.  Whilst  remaining  in  these  boxes,  it  speedily 
becomes  covered  with  a  thin  blackish  crust  (ulmine),  and  deepens  in  colour  according  to  the 
amount  of  exposure  to  air  and  light  which  it  undergoes.  Should  the  drug  be  of  very  low  con- 
sistence, it  is  placed  in  shallow  wooden  drawers,  instead  of  in  boxes,  in  which  it  is  constantly 
turned  over,  until  its  consistence  has  approximated  to  70  per  cent.  From  the  general  store  or 
malkhana,  the  drug  is  exported  daily  in  quantities  equalling  about  250  maunds,  for  the  purpose 
of  being  manufactured  or  made  up  into  balls  or  cakes,  as  they  are  termed  in  the  department. 

In  exporting  opium  for  this  purpose,  the  officer  who  performs  the  duty  selects  for  the  most 
part  opium  which  is  exactly  at  standard,  or  very  close  to  it,  whilst  to  compensate  for  any  drug 
which  may  have  risen  higher  than  the  prescribed  consistence,  a  certain  proportion  of  opium  of 
low  consistence  is  exported,  the  consistences  of  the  various  proportions  of  drugs  selected  for 
export  being  determined  by  a  certain  number  of  test  assays.  The  portions  of  drug  thus  selected 
are  then  weighed  out  with  exactitude,  in  portions  of  10  seers  (20  lbs.)  each,  and  are  thrown 
promiscuously  into  shallow  wooden  drawers,  in  which  men  mix  them  up  together,  rapidly  and 
thoroughly  thrusting  their  arms  into  the  drug  and  kneading  it  in  various  directions.  From  these 
drawers  the  opium  is  transferred  as  mixed  to  boxes,  all  of  which  are  of  the  same  size,  and  from 
each  of  which  a  specimen  is  drawn  and  assayed.  The  mean  of  the  assays  of  these  boxes  gives 
the  average  consistence  of  the  export  of  the  day,  and  serves  as  a  guide  as  to  whether  the  drug 
be  of  the  proper  consistence  for  caking.  The  above  operations  are  generally  completed  by 
about  4  P.M.,  and  before  evening  the  drug  is  removed  from  the  boxes  to  large  wooden  vats, 
20  feet  long,  3$  feet  wide,  and  lj  feet  deep,  situated  in  the  caking-room.  In  these  vats  it 
undergoes  a  farther  kneading  and  admixture,  by  men  who  wade  knee-deep  through  the  opium 
from  one  end  of  the  vats  to  the  other,  until  their  contents  appear  to  be  of  uniform  consistence. 
Two  specimens  are,  on  the  following  morning,  drawn  from  each  vat,  and  assayed;  and  should 
the  consistence  have  reached  the  factory  standard,  caking  immediately  commences. 
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Down  either  side  of  the  room  in  which  the  vats  are  placed,  are  ranged  the  cake-makers,  num- 
bering usually  about  one  hundred  and  ten  individuals;  each  man  being  seated  upon  a  wooden 
stand,  and  being  furnished  with  a  brass  cup,  forming  the  half  of  a  hollow  sphere,  ami  witli 
another  tin  vessel  graduated  so  as  to  hold  a  determinate  quantity  of  fluid.  On  the  previous 
evening  the  leaves  requisite  for  forming  the  shells  of  the  cakes  have  been  weighed  out  and  tied 
up  in  bundles  of  prescribed  weight,  and  have  been  damped  to  render  them  supple.  Down  the 
centre  of  the  room  are  placed  a  certain  number  of  small  scales,  at  which  the  quantity  of  opium 
intended  for  each  cake  is  separately  weighed  ;  and  beside  the  scales  are  boxes  filled  with  lewah, 
for  the  agglutination  of  the  leaves  which  form  the  shells  of  the  cakes.  In  forming  the  lewah, 
all  opium  of  inferior  quality  is  used,  and  all  the  pussewah  received  is  also  employed  for  this 
purpose;  but  in  addition  to  these,  a  considerable  quantity  of  unexceptionable  drug  is  also  ex- 
pended. These  are  broken  down  in  the  washings  of  the  various  pots  and  vessels  which 
have  contained  opium,  and  a  thin  semifluid  paste  is  formed,  of  such  a  consistence  that  100 
grains  of  it,  when  evaporated  to  dryness  at  a  temperature  of  200°  F.,  shall  leave  53  grains  of 
residue. 

Matters  being  thus  arranged,  the  cake-maker  receives  in  his  graduated  measure  from  the 
lewah  box  the  prescribed  quantity  of  lewah  for  making  a  single  cake,  and  having  by  his  side  a 
bundle  of  leaves  previously  weighed,  he  rapidly  forms  in  his  brass  cup  the  lower  segment  of  the 
shell  of  the  opium  cake,  pasting  leaf  over  leaf,  until  the  thickness  of  half  an  inch  has  been 
obtained,  and  allowing  a  certain  free  portion  of  the  most  external  leaves  to  hang  down  all  round 
over  the  sides  of  the  brass  cup.  This  accomplished,  a  boy  is  in  waiting  with  the  opium  to  be 
put  into  the  cake,  which  he  has  just  brought  from  the  caking  scales,  ami  which  he  throws  into 
the  shell  so  far  prepared  to  receive  it.  The  cake-maker, holding  the  opium  away  from  the  sides 
of  the  shell  with  the  left  hand,  then  tucks  in  round  the  sides  leaf  after  leaf,  well  smeared  with 
lewah,  imbricating  one  over  the  other,  until  he  has  completed  the  entire  circle;  the  free  edges 
of  the  leaves,  which  had  hitherto  hung  over  the  sides  of  the  cup,  are  now  drawn  up  tightly,  and 
the  opium  well  compressed  within  its  bag  of  leaves. 

A  small  portion  at  the  top  now  only  remains,  which  is  speedily  closed  by  laying  on  leaf  after 
leaf;  and  finally  the  work  is  completed  by  the  application  of  a  single  large  leaf,  which  covers 
the  entire  exposed  half  of  the  cake.  As  thus  formed,  the  well-finished  cake  is  a  pretty  regular 
sphere,  not  unlike,  in  size  and  appearance,  a  24  lb.  shot.  It  is  now  rolled  in  a  little  finely- 
pounded  poppy  trash,  which  adheres  to  its  surface,  is  at  once  placed  in  a  small  earthen  cup,  of 
precisely  the  same  dimensions  as  the  brass  mould  in  which  it  was  made,  and  is  carried  out  into 
the  open  air  and  exposed  to  the  direct  influence  of  the  sun.  It  is  so  exposed  for  three  days, 
during  which  time  it  is  frequently  turned  and  examined;  and  if  (as  is  frequently  the  case)  it 
should  have  become  distended  and  puffy,  it  is  at  once  torn  open,  the  extricated  gas  allowed  to 
escape,  and  the  cake  again  tightly  closed.  On  the  evening  of  the  third  day  it  is  placed  (still 
contained  in  its  cup)  in  the  cake-frames,  which  are  formed  of  open  battens,  and  allow  of  a  free 
circulation  of  air  about  the  cakes.  The  average  number  of  cakes  made  by  a  single  man  in  one 
day  is  about  70;  but  there  are  cake-makers  who  will  turn  out  as  many  as  90  or  100  cakes,  be- 
tween 9  A.  M.  and  3  P.  M.  The  number  of  cakes  made  daily  in  the  factory,  during  the  manu- 
facturing season,  is  from  6,500  to  7,000,  and  the  total  number  of  cakes  manufactured,  in  one 
season,  has  been  426,800. 

By  the  end  of  July  the  manufacturing  is  finished,  but  the  cakes  still  require  much  attention; 
they  are  constantly  turned  over  in  their  cups,  and  as  mildew  collects  on  their  surfaces  it  is 
removed  by  rolling  and  rubbing  them  in  dry  poppy  trash.  They  are,  moreover,  individually 
examined,  and  those  which  present  weak  points  are  strengthened  by  the  application  of  extra 
leaves;  and  their  appearance  is  moreover  improved  by  the  application  of  a  single  leaf  of  the  first 
quality,  which  being  of  large  dimensions,  and  carefully  and  equally  made,  covers  the  greater 
portion  of  the  surface  of  the  cake,  and  gives  to  it  a  smooth  and  finished  appearance. 

By  October,  the  cakes  have  become  perfectly  dry  to  the  touch,  and  have  acquired  considerable 
solidity;  and  they  are  now  packed  in  chests,  each  of  which  is  furnished  with  a  double  tier  of 
wooden  partitions,  each  tier  presenting  twenty  square  compartments,  for  the  reception  of  s0  many 
cakes,  and  in  which  the  cakes  are  steadied  by  means  of  loose  poppy  trash,  with  which  all  the 
interstices  are  filled. 

It  might  be  supposed  that  so  fragile  a  structure  as  the  poppy  petal  would  furnish  but  an  inse- 
cure  packing  enve  op ;  but  the  shells  of  the  opium  cakes  are  possessed  of  more  resistance  than 
might  be  imagined,  and  owing  apparently  to  some  antiseptic  property  in  the  lewah  they  are 
capable  (after  once  being  thoroughly  dried)  of  being  preserved  for  a  great  length  of  time  For 
three  or  four  months  after  manufacture  the  shells  require  constant  care  and  attention  ;  and  even 
after  being  packed,  any  exposure  to  damp  or  moisture  subjects  them  to  injury  After  a  certain 
lapse  of  time  however,  the  opium  contained  in  the  cake  ceases  to  yield  any  more  moisture  to 
the  shell  and  this  latter  acquires  extreme  solidity.  There  are  three  specimen  cakes  in  the  Ghazee- 
pore  factory  which  are  some  fifteen  years  old;  they  are  as  solid  as  balls  of  wood,  and  may  be 
thrown  from  a  height  upon  a  stone  floor  without  injury. 

The  above  process  of  manufacture  applies  to  the  opium  which  is  put  up  for  the  China  market 
and  winch  includes  the  great  bulk  of  the  entire  provision.     With  the  drug  intended  lor  internal 
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consumption,  and  called  abkaree  opium,  a  different  process  is  followed.  The  opium  intended 
for  abkaree  purposes  is  brought  to  a  consistence  of  90  per  cent,  by  direct  exposure  to  the  sun, in 
which  state  it  is  as  firm  and  as  easily  moulded  as  wax.  It  is  then  formed,  by  means  of  a  mould, 
into  square  bricks  of  one  seer  weight  each,  and  these  are  wrapped  in  oiled  Nepaul  paper,  and 
packed  in  boxes  furnished  with  compartments  for  their  reception.  The  opium  put  up  in  this 
way  has  not  the  same  powerful  aroma  as  is  possessed  by  that  put  up  in  balls;  but  this  is  its 
only  deficiency,  whilst  it  has  the  great  advantage  of  containing  a  large  amount  of  drug  in  a  very 
limited  space,  and  in  a  state  very  manageable  for  packing. 

The  manufacture  for  the  season  being  finally  concluded,  six  cakes  are  selected  promiscuously 
from  the  provision,  by  the  magistrate  of  Ghazeepore,  for  examination  and  chemical  analysis. 
Of  these,  two  are  forwarded  to  the  opium  examiner  at  Calcutta,  two  to  the  examiner  of  the  Behar 
agency,  and  two  are  reserved  for  examination  by  the  examiner  of  the  Benares  agency. 

The  examination  which  these  cakes  undergo  has  reference  to  the  following  points: — 

1.  The  gross  weight  of  the  cake. 

2.  The  weight  of  the  shell,  detached  as  clearly  as  possible  from  the  contained  opium. 

3.  The  weight  of  the  opium  contained  in  the  shell. 

4.  The  condition  of  the  shell. 

5.  The  physical  character  of  the  drug. 

6.  Its  consistence. 

7.  The  amount  of  extract  taken  up  from  it  by  cold  distilled  water. 

8.  The  quantity  of  morphia  present. 

9.  The  quantity  of  narcotine  present. 

The  following  table  will  show  the  chemical  results  of  the  examination  of  the  opium  of  the 
Benares  agency  from  1845  to  1849: — 


Season. 

Residue  from  100  grs.  ex- 
posed to  a  temp.  200O  F. 

Extract  taken  up  by  cold  dis- 
tilled water  from  100  grs. 

Morphia  per 
cent. 

Narcotineper 
cent. 

5.33 
5.20 

1845—46. 
Average  .  . 

73 
75 

52.33 
50.26 

2.76 
2.20 

74 

51.29 

2.48 

5.26 

1846—47. 
Average  .  . 

72 
72 

43.25 
42.25 

2.46 
2.30 

4.30 
4.75 

4.52 

72 

42.75 

2.38 

1847—48. 
Average  .  . 

71 
70 

44.43 
39.26 

2.23 
2.17 

5.66 
5.70 

70.5 

41.84 

2.20 

5.68 

1848—49. 
Average  .  . 

75.5 

75.5 

47.37 
48.62 

2.75 
3.67 

3.85 

4.27 

75.5 

47.99 

3.21 

4.06 

A  chief  chemical  feature  which  distinguishes  Bengal  opium  from  that  of  Turkey  and  Egypt, 
is  the  large  proportion  which  the  narcotine  in  the  former  bears  to  the  morphia;  and  this  pro- 
portion is  shown  by  the  above  analysis  to  be  constant  in  all  seasons.  It  is  a  matter  of  import- 
ance to  ascertain  whether  the  treatment  which  the  juice  receives  after  its  collection  can  influ- 
ence in  any  way  the  amount  of  the  alkaloids,  or  of  the  other  principles  contained  in  opium.  In 
Turkey  it  is  the  custom  to  beat  up  the  juice  with  saliva;  in  Malwa  it  is  immersed,  as  collected, 
in  linseed  oil;  whilst  in  Bengal  it  is  brought  to  the  required  consistence  by  mere  exposure  to 
the  air  in  the  shade,  though  at  the  same  time  all  the  watery  part  of  the  juice  that  will  separate 
is  drained  oil  and  used,  as  has  already  been  explained,  in  making  lewah. 

The  following  are  the  results  which  I  obtained  from  the  analysis  of  fresh  juice,  collected  in 
February,  1850,  and  from  which  none  of  the  pussewah  was  separated.  The  analyses  have  a 
special  reference  to  the  amount  of  the  alkaloids,  morphia,  and  narcotine.  present  in  the  drug, 
no  attempts  having  been  made  to  separate  any  of  the  other  principles  in  a  state  of  purity. 
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i. 

Analysis  o/2,000  grains  of  freshly  collected  juice,  subjected  to  experiment  in  the  day  of  collection. 

Grains. 

Morphia l\  I 

Narcotice :  ■  ;  •  •  ■  •  "■' 

Other  matters  soluble  in  alcohol,  codeia.  narceia,  meconic  acid,  resin,  &c.  &c.  o2i .u 

Drv  marc  insoluble  in  alcohol,  lignin,  caoutchouc,  &c.  &c 2M.2 

Water  and  volatile  matter  separable  at  a  heat  of  200°  Fah 1210.0 

Total 2000.0 

In  the  following  experiment,  the  juice,  instead  of  being  subjected  at  once  in  its  crude  state 
to  analysis,  was  exposed  in  an  evaporating  basin  to  a  tempera  lure  of  200°  F.  until  it  was 
judged  to  have  reached  about  the  factory  standard  consistence;  and  of  the  opium  so  prepared, 
1,000  grains  were  analyzed. 

II. 

Grains. 

Morphia 24.9 

Narcotine 30.9 

Other  matters  soluble  in  alcohol,  codeia,  narceia,  meconic  acid,  resin,  &c.  &c.  546.7 

Dry  marc  insoluble  in  alcohol,  lignin.  caoutchouc,  &c.  &c 215.0 

Water  and  volatile  matter,  separable  at  200^  Fah 182.5 

Total 1000.0 

In  Experiment  III.  a  portion  of  freshly  collected  juice  was  placed  in  an  open  porcelain  basin, 
on  the  23d  February,  and  occasionally  stirred  with  a  glass  rod,  until  it  had  acquired  solidity,  no 
attempt  being  made  to  separate  any  pussewah  from  it.  On  the  7th  May  it  was  found  to  have 
acquired  a  consistence  of  90.3  per  cent,  and  its  analysis  gave  the  following  results: — 

Grains. 

Morphia 26.1 

Narcotine 32.8 

Other  matters  soluble  in  alcohol,  codeia,  narceia,  meconic  acid,  resin, &c.  &c.      630.4 

Dry  marc  insoluble  in  alcohol,  lignin,  caoutchouc,  &c.  &c.     .   '. 213.7 

Water  and  volatile  matter,  separable  at  a  heat  of  2003  Fah 97. 0 

Total '. 1000.0 

In  order  to  be  able  to  compare  these  results  one  with  another,  we  will  suppose,  in  each  case, 
the  drug  to  have  been  reduced  to  a  similar  state  of  dryness,  by  exposure  to  a  heat  of  200°  F., 
when  the  composition  of  the  three  different  specimens  will  appear  as  follows: — 

I.  II.  III. 

Morphia 1.405  ....      3.061  ....      2.890 

Narcotine 4.012  ....  3.795  ....      8.638 

Matters  soluble  in  alcohol    .  .     65.919  ....  66.874  ....  69811 

Dry  marc  insoluble  in  alcohol    28.506  ....  26.301  ....  23.665 

Total 99.872  100.031  99.993 

The  agreement  of  the  results  in  these  three  sets  of  experiments  is  tolerably  close,  except  in 
the  case  of  the  drug  subjected  to  analysis  on  the  day  of  collection,  in  which  the  quantity  of 
morphia  present  is  extremely  small;  but,  as  if  to  compensate  for  the  deficiency  to  a  certain 
amount,  the  quantity  of  narcotine  present  is  larger  than  in  either  of  the  other  two  specimens. 
The  suggestion  which  this  arrangement  naturally  prompts  is,  whether  it  be  possible  that  nar- 
cotine, by  parting  with  a  portion  of  its  carbon,  hydrogen,  and  oxygen,  during  the  process  of 
analysis,  or  during  the  changes  which  occur  in  the  juice  after  its  extraction  from  the  plant,  can 
be  converted  into  morphia.  The  proposition  is,  however,  quite  speculative,  and  could  only  be 
satisfactorily  demonstrated  by  a  careful  set  of  minute  experiments,  having  reference  to  the 
proportions  of  all  the  principles  entering  into  the  composition  of  opium,  at  different  periods, 
from  the  date  of  the  extraction  of  the  juice  until  the  cessation  of  all  fermentative  action,  which 
takes  place  until  the  drug  has  reached  a  certain  degree  of  spissitude.  The  results  of  the  second 
analysis  are  worthy  of  remark;  they  seem  to  indicate  that  the  employment  of  artificial  heat  in 
bringing  the  drug  rapidly  to  the  required  consistence  is  not  detrimental  to  the  narcotic  excel- 
lence of  the  resulting  opium  ;  on  the  contrary,  the  experiment,  so  far  as  it  goes,  appears  to  indi- 
cate the  very  opposite  result.  It  has  already  been  stated  that  in  preparing  the  drug  the  culti- 
vators  dram  from  it  all  the  fluid  portion,  which  of  course  consists  of  the  most  soluble  principles 
o  opium,  dissolved  in  dew,  or  in  moisture  absorbed  from  the  atmosphere.  I  now  propose 
alluding  more  particularly  to  this  fluid,  to  which  the  name  of  pussewah  is  given,  and  which  is 
brought  to  the  factory  in  large  quantities,  of  many  gallons  at  a  time,  and  of  all  consistences, 
lrom  that  of  a  limpid  fluid  to  that  of  thick  treacle. 
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Recently  collected  pussewah  is  a  dark  fluid,  resembling  strong  infusion  of  coffee,  and  having 
a  peculiar  smell.  It  reddens  litmus  paper  strongly;  a  solution  of  diacetate  of  lead  causes  in 
it  a  most  copious  gray  precipitate  (meconate  of  lead),  and  lime  water  has  the  same  effect. 
Ammonia  throws  down  a  copious  precipitate,  of  a  mottled  gray  colour,  which  soon  becomes 
uniformly  black;  and  copious  dilution  with  water  likewise  occasions  in  it  a  deep  brown  pre- 
cipitate. I  found  the  specific  gravity  of  some  recently-collected  pussewah  to  be  1.120,  the 
temperature  of  the  atmosphere  being  83°;  and  100  grains,  on  evaporation  to  dryness,  were 
found  to  yield  30  grains  of  a  brownish-yellow  residue,  emitting  an  odour  somewhat  resembling 
that  of  heated  Burgundy  pitch.  After  pussewah  has  become  concentrated  to  about  one-third  of 
its  original  volume,  it  acquires  the  consistence  of  treacle;  and.  as  the  process  of  drying  goes  on 
still  farther,  it  gradually  becomes  solid.  During  the  hot  and  dry  months,  this  solid  residue 
acquires  a  resinous  hardness,  becoming  brittle,  and  breaking  with  a  resinous  fracture  ;  but  as 
soon  as  the  weather  becomes  damp  it  rapidly  absorbs  moisture  from  the  atmosphere,  becomes 
jetty  black  and  polished  on  the  surface,  and  acquires  a  consistence  similar  to  that  of  cobbler's 
wax.  Pussewah  (as  might  be  supposed)  contains  some  of  the  most  valuable  constituents  of 
opium  ;  its  principal  components  are  meconic  acid,  resin,  morphia,  and  narcotine.  From  500 
grains  of  solid  pussewah,  which  on  evaporation  to  dryness  left  88  9  grains  of  residue,  I  extracted 
12  grains  of  pure  narcotine,  but  only  a  trace  of  morphia.  I,  however,  am  inclined  to  attribute 
this  latter  result  to  an  accident  in  the  analysis;  as  in  a  second  analysis  of  500  grains  of  solid 
pussewah,  which  on  evaporation  yielded  85.5  grains  of  residue,  I  obtained  10.6  grains  of  mor- 
phia, and  16.9  grains  of  narcotine.  In  order  to  form  an  idea  of  the  precise  extent  to  which  the 
composition  of  Bengal  opium  is  affected  by  the  practice  of  draining  from  it  the  pussewah,  it  is 
requisite  to  ascertain,  with  some  approach  to  accuracy,  the  quantity  of  pussewah  usually  fur- 
nished by  a  given  amount  of  opium.  The  quantity  of  standard  opium  received  at  the  sudder  factory 
of  the  Benares  agency  during  the  season  of  1849-50,  was  18,191  maunds;  whilst  the  quantity  of 
pussewah  delivered  amounted  to  100  maunds,  being  at  the  rate  of  one  maund  of  pussewah  to 
nearly  182  maunds  of  drug,  the  pussewah  containing,  on  an  average,  say  50  per  cent,  of  solid 
matter.  This  pussewah,  be  it  observed,  although  separated  from  the  drug,  is  not  lost  to  the 
provision,  being  employed  in  the  formation  of  the  shells  of  the  cakes;  and,  as  the  Chinese 
form  a  watery  extract  of  the  drug  for  the  purpose  of  smoking,  the  whole  of  the  constituents  of 
the  pussewah  are  thus  recovered  on  boiling  the  shells  in  water,  as  is  practised  in  China. 

Amongst  the  thousands  of  individuals,  cultivators  and  employes,  with  whom  the  factory  is 
filled  during  the  receiving  and  manufacturing  seasons,  no  complaints  are  ever  heard  of  any 
injurious  effects  resulting  from  the  influence  of  the  drug,  whilst  they  all  remain  quite  as  free  from 
general  sickness  as  persons  unconnected  with  the  general  establishment;  in  fact,  if  anything, 
more  so.  It  occasionally  happens  that  a  casual  visitor  to  the  factory  complains  of  giddiness 
or  headache;  but  the  European  officers  employed  in  the  department,  who  pass  the  greater  part 
of  the  day  with  the  thermometer  between  95°  and  105°  Fab.  amongst  tons  of  the  drug,  never 
experience  any  bad  effects  from  it.  The  native  purkhea  sits  usually  from  6  A.M.  to  3  P.M. 
daily,  with  his  hand  and  arm  immersed  nearly  the  whole  time  in  the  drug,  which  he  is  con- 
stantly smelling,  and  yet  he  feels  no  inconvenience  from  it.  He  has  informed  me  that,  at  the  com- 
mencement of  the  season,  he  experiences  usually  a  sensation  of  numbness  in  the  fingers;  but  I 
believe  this  to  be  more  the  result  of  fatigue,  consequent  upon  the  incessant  use  of  the  arm  and 
fingers,  than  of  any  effect  of  the  opium.  In  the  large  caking  vats,  men  are  employed  to  wade 
knee-deep  through  the  drug  for  several  hours  during  the  morning,  and  they  remain  standing  in 
it  during  the  greater  part  of  the  rest  of  the  day,  serving  out  the  opium  by  armfuls,  their  bodies 
being  naked,  with  the  exception  of  a  cloth  about  the  loins.  These  men  complain  of  a  sensation 
of  drowsiness  towards  the  end  of  their  daily  labours,  and  declare  that  they  are  overpowered 
early  in  the  evening  by  sleep,  but  they  do  not  complain  of  the  effect  as  being  either  unpleasant 
or  injurious.  Infants,  of  a  few  months  old,  may  be  frequently  seen  lying  on  the  opium-be- 
smeared floor  under  the  vats,  in  which  dangerous  position  they  are  left  by  their  thoughtless 
mothers,  but,  strange  to  say,  without  any  accident  ever  occurring.  Here  are  abundant  facts  to 
show  that  the  health  of  those  employed  in  the  opium  factory,  and  in  the  manipulation  of  the 
drug,  is  not  exposed  to  any  risk  whatever,  whilst  the  impunity  with  which  the  drug  is  handled 
by  hundreds  of  individuals,  for  hours  together,  proves  that  it  has  no  endermic  action,  for  I  am 
inclined  to  consider  the  soporific  effect  experienced  by  the  vat-traders  as  produced  through  the 
lungs,  and  not  through  the  skin. 

[We  subjoin  the  following  remarks,  by  the  late  Dr.  Pereira,  on  the  cultivation 
and  manufacture  of  Patna  Opium,  from  a  paper  published  by  him  in  the  Pharma- 
ceutical Journal  for  Nov.  1851. ' — Ed.] 

The  India  section  of  the  Great  Exhibition  contained  a  most  complete  collection 
of  specimens,  drawings,  and  implements  illustrative  of  the  cultivation  and  manufac- 

t , . 

1  Pharm.  Journ.  vol.  xi.  p.  205. 
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tare  of  Patna  opium.  Unfortunately,  however,  no  description  of  the  processes 
accompanied  tie  illustrations,  and  therefore  I  have  been  obliged  to  obtain  intorma- 
tion  on  this  subject  from  various  sources.  The  drawings  which  were  sent  over  were 
fifteen  iu  number.  Several  of  them,  however,  rather  illustrated  the  general  pro- 
cesses of  agriculture  followed  in  India,  than  anything  peculiar  to  the  cultivation  ot 
the  poppy.  The  first  of  the  series  represented  a  native  engaged  in  thinning  and 
weeding  the  poppy  plants.  "  The  poppy,"  says  Mr.  W.  B.  Johnson  «  requires  a  good 
rich,  dark  soil,  well  prepared  with  manure,  and  divided  into  small  oblong  plots,  ot 
about  six  by  four  feet,  for  the  convenience  of  weeding  and  patching.  The  sowings  com- 
mence early  in  November.  The  day  the  seed  is  sown,  the  land  is  well  watered;  on 
the  next  day,  the  ryot  breaks  all  the  lumps  with  bis  khoorpu.  The  plant  soon 
shoots  up,  and,  when  about  six  inches  high,  it  is  thinned  and  weeded;  it  is  kept  well 
watered  until  the  capsules  are  nearly  ripe,  and  the  petals  falling  off._  The  watering 
then  depends  upon  the  state  of  the  weather  :  if  mild,  the  irrigation  is  continued;  if 
there  should  be  strong  winds,  it  is  discontinued,  for  fear  of  (the  capsules?)  being 
blown  off."  "  The  poppy,"  according  to  Mr.  Impey,  "takes  three  months  and  a 
half  to  arrive  at  perfection,  at  least  to  the  transitory  and  half-ripe  state,  between  the 
fall  of  the  petal  and  the  dehiscing  of  the  pericarp,  which  is  the  period  most  favour- 
able to  the  extraction  of  the  juice;  and  it  grows  to  the  height  of  four  feet  and  up- 
wards when  well  attended  to.  Its  erect  stem  is  divided  into  from  four  to  fourteen 
branches,  which  strike  off  at  various  heights,  the  lowest  usually  two  and  a  half  feet 
from  the  ground.  The  capsule,  in  a  full-grown  state,  measures  frequently  three 
and  a  half  inches  long  by  two  in  diameter." 

A  second  drawing  represented  a  native  woman  pulling  off  the  poppy  petals  for 
the  purpose  of  making  leaves  for  the  envelop  of  the  opium  for  the  China  market. 
Each  cake  or  ball  of  opium  is  calculated  to  consume  five  chittacks1  of  these  leaves. 

Speaking  of  the  cultivation  of  the  poppy  in  Malwa,  Mr.  Impey  says  : — 

"  The  petals  and  leaves,  which  are  in  other  districts  kept  to  form  the  covering 
for  the  cakes,  are  permitted  to  fall  off,  and  not  applied  to  any  purpose,  nor  even 
sold  by  the  ryot ;  but  poor  people  gather  them,  and  when  a  sufficient  quantity  is 
collected  and  pounded,  dispose  of  them  at  six  rupees  per  maund  to  the  Buniahs 
and  opium-dealers,  who  require  them  for  packing  and  wrapping  the  cakes." 

The  next  operation  is  that  of  tapping  or  bleeding  the  poppy  capsules.  This  is 
effected  by  making  a  series  of  parallel  wounds  in  the  exterior  surface  of  the  cap- 
sule with  the  instrument  called  a  nushtur.  This  consists  of  several  (three,  four,  or 
five)  heart-shaped  lancets  or  blades,  tied  together  with  some  cotton  thread.  In  one 
of  these  nushturs  or  incising  instruments  there  were  three  lancets,  while  in  another 
there  were  four,  in  both  cases  bound  together  by  cotton.  Mr.  Johnson  says  that 
the  wounds  in  the  capsules  ought  to  be  made  diagonally,  in  order  to  prevent  the 
juice  falling  off  in  the  night,  when  the  dews  are  heavy;  and  Mr.  Impey  states 
that  in  Bengal  they  are  made  so.  But  in  some  cases  the  incisions  are  made  per- 
pendicularly. Speaking  of  the  nushtur,  Mr.  Impey  states  that  so  much  only  of 
the  points  is  allowed  to  protrude  "  as  is  actually  necessary,  so  that  no  discretion  or 
latitude  in  manipulation  is  left  to  the  labourer;  the  length  of  the  point  which  pro- 
trudes externally  is  one-twelfth  of  an  inch,  and  the  distance  between  each  blade  is 
one-eighth  of  an  inch.  The  area  of  the  beegah  is  at  this  time  imaginarily  divided 
into  three  or  four  compartments,  and  the  labour  apportioned  accordingly,  the  dif- 
ferent processes  of  bleeding  or  gathering  the  juice  going  on  separately  in  each, 
when  the  previous  one  has  been  finished;  three  men  are  employed,  and  in  this  way 
each  plot  is  bled  every  three  or  four  days.  Twelve  days  are  required  to  complete 
the  operation,  so  that  each  capsule  becomes  wounded  three,  and  occasionally  four 
and  six  times,  if  the  heads  are  large;  but  this  is  not  of  frequent  occurrence. 

"  The  mode  of  wounding  the  capsule   is  as  follows  :  Being  depressed,  and  held 
almost  horizontally,  to  admit  of  greater  facility  and  steadiness  in  cutting,  the  inci- 

1  A  chittack,  or  chitak,  is  equal  to  I  oz.  17  dwtB.  12  grs.  Eng'.isli  troy  weight. 
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sions  are  made  longitudinally,  and  from  below  upwards,  about  3  P.  M.,  or  in  the 
hottest  part  of  the  day,  and  after  the  collections  from  former  incisions  have  termi- 
nated. A  small  quantity  of  white  milky  juice  exudes  almost  immediately  upon 
the  incision  being  made,  of  the  consistence  of  cream,  on  the  surface  of  which  after 
a  short  time  a  slight  pellicle  is  formed  by  the  power  of  the  solar  rays.  The  object 
of  making  the  incisions  at  this  hour  is  to  obtain  this  result.  By  the  continued 
force  of  the  solar  influence,  a  greater  degree  of  evaporation  and  inspissation  takes 
place  (but  not  sufficiently  to  close  the  orifices  of  the  wounds),  which  prevents  the 
juice  falling  off  the  capsule,  although,  when  the  night  dews  are  heavy,  or  the  juice 
very  plentiful,  this  cannot  altogether  be  avoided.  The  greatest  exudation  occurs  in 
the  night-time,  from  the  dew  washing  and  clearing  the  incisions,  and  favouring  the 
escape  of  the  juice.  During  the  night,  the  juice  continues  to  ooze  out  gradually,  and 
in  the  morning  it  is  fit  for  removal.  By  this  time  it  has  altered  its  appearance.  In- 
stead of  the  white  milky  character  which  it  had  before,  it  assumes  a  thick  gummy 
consistence,  and  exhales  a  powerfully  narcotic  smell ;  it  is  much  darker,  of  a  light 
drab  colour,  and  streaked  with  deeper  shades  of  the  same  and  red  and  black  striae, 
the  latter  known  as  pasiwd — a  term,  as  the  meaning  implies  (perspiration  or  exuda- 
tion), literally  applicable  to  the  whole  mass,  but  used  to  denote  this  especial  appear- 
ance (see  ante,  p.  1017).  The  nature  of  the  juice  is  perhaps  best  understood  by 
the  native  name  applied  to  it  in  Central  India,  viz.  (Anglice^)  slime." 

A  third  drawing  represented  the  natives  engaged  in  scraping  off  the  exuded 
juice.  "Scraping,  the  next  process/'  says  Mr.  Impey,  "is  commenced  on  the  fol- 
lowing morning  at  sunrise,  and  executed  with  rude  blunt  iron  scrapers,  resembling 
a  cleaver  in  miniature.  A  small  piece  of  cotton  soaked  in  linseed  oil  is  stuck  on 
the  upper  part  of  the  blade,  and  both  the  thumb  and  edge  of  the  scraper  are  occa- 
sionally smeared  with  it,  to  guard  against  the  glutinous  effects  of  the  juice,  which 
would  otherwise  adhere  strongly  to  the  fingers.  Towards  the  point  of  the  scraper 
the  most  pure  juice  is  gathered,  for  there  the  first  scrape  is  made;  the  second  is 
done  more  with  the  heel  of  the  instrument,  near  the  handle,  and  the  juice  is  much 
lighter  in  colour.  It  is  during  this  operation  that  the  first  sophistication  occurs, 
the  scraper  being  carried  heavily  over  the  capsules,  taking  with  it  a  considerable  part 
of  the  beard  or  pubescence.  The  manner  in  which  scraping  is  performed  is  by 
grasping  the  capsule  between  the  thumb  and  forefinger  of  the  left  hand,  inclining 
it  gently  as  in  bleeding ;  the  thumb  of  the  right  hand  being  then  placed  on  the  top 
of  it,  the  scraper  is  drawn  briskly  upwards,  almost  similar  to  the  making  of  a  pen. 
This  is  repeated  twice  ;  every  head  is  of  course  submitted  to  the  process,  and  each 
is  considered  to  yield  a  weight  of  juice  equivalent  to  about  15  grains  troy.  In 
full-grown  fruitful  fields,  each  man  will  collect  upwards  of  half  a  pound  of  chick 
per  day,  at  least,  by  10  A.  M.,  by  which  time  this  part  of  the  work  is  over." 

Dr.  Butter,  in  his  account  of  the  preparation  of  opium  for  the  China  market, 
observes  that  "the  goodness  of  the  soil,  and  the  management  of  the  irrigation,  are 
circumstances  which  powerfully  affect  the  strength  of  the  juice  at  the  time  of  its 
collection ;  but  a  third  agent,  still  less  amenable  than  these  to  control,  now  comes 
into  play,  the  precipitation  of  dew  on  the  surface  of  the  capsule.  When  a  current 
of  wind,  or  a  cloudy  sky,  prevents  the  formation  of  dew,  it  is  found  that  the  scarifi- 
cations made  in  the  capsule  about  the  middle  of  the  preceding  day  are  sealed  up 
by  the  slight  oozing  of  juice  which  had  immediately  followed  the  incisions,  and  the 
quantity  of  opium  obtained  is  small.  When,  again,  the  dew  is  abundant,  it  washes 
open  the  wounds  in  the  capsule,  and  thus  facilitates  the  flow  of  the  milk,  which  in 
heavy  dews  is  apt  to  drop  off'  the  capsule  entirely,  and  be  wasted.  But  when  the  dew 
is  in  moderate  quantity,  it  allows  the  milk  to  thicken  by  evaporation,  and  to  collect 
in  irregular  tiers  (averaging  one  grain  of  solid  opium  from  each  quadruple  incision), 
which  on  examination  will  be  found  to  have  a  greater  consistency,  and  a  'rose-red' 
colour  towards  the  external  surface,  while  the  interior  is  semifluid,  and  of  a  'red- 
dish-white' colour.  This  inequality  of  consistence  constitutes  the  nrain  of  raw 
opium,  of  which  I  shall  have  to  speak  hereafter. 
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"In  the  collection  of  these  drops  of  half-dried  juice,  it  is  very  apt  to  get  mixed 
with  the  dew,  which,  in  the  earlier  hours  of  collection,  continues  to  besprinkle  the 
capsules,  and  which  here  does  a  double  mischief— first,  by  retarding  the  lnspissatum 
of  the  general  mass  of  the  juice  ;  and,  secondly,  by  separating  its  two  most  remark- 
able constituent  parts— that  which  is  soluble,  aud  that  which  is  insoluble  in  water. 
So  little  aware,  or  so  reckless,  even  under  the  most  favourable  construction  of  their 
conduct,  are  the  kotris,  of  the  injury  thus  caused  by  the  dew,  that  many  of  them 
are  in  the  habit  of  occasionally  washing  their  scrapers  with  water,  and  of  adding 
the  washings  to  the  collection  of  the  morning.  In  Malwa,  oil  is  used  for  this  pur- 
pose, to  the  irremediable  injury  of  the  flavour  of  the  opium.  On  examining  the 
juice  thus  mixed  with  water,  it  will  be  found  that  it  has  separated,  as  above  men- 
tioned, into  two  parts,  a  fluid,  and  a  more  consistent  portion  ;  the  latter  containing 
most  of  the  resin,  gluten,  caoutchouc,  and  other  less  soluble  constituents  of  opium, 
with  part  of  the  super-meconiate  of  morphia ;  and  the  former  containing  the  gum, 
some  resin,  and  much  of  the  super-meconiate  of  morphia,  and  much  of  the  colouring 
principle,  which,  though  pale  at  first,  is  rapidly  affected  by  light,  and  acquires  a 
very  deep  'reddish  or  blackish  brown'  colour.  Many  koiris  are  in  the  habit  of 
draining  off  this  fluid  portion  into  a  separate  vessel,  and  of  bringing  it,  under  the 
name  of  pasdiod,  for  sale,  at  half  the  price  of  opium,  to  the  Benares  agency,  where 
it  is  used  as  lewd  (paste  for  the  petal  envelops  of  the  cakes).  Others,  after  allowing 
the  soluble  principles  to  become  thus  changed  into  an  acescent,  blackened,  sluggish 
fluid,  mix  it  up  with  the  more  consistent  part  of  their  opium,  and  bring  the  whole 
for  sale  in  this  mixed  state;  the  consequence  of  which  is,  that  they  are  subjected 
to  a  penalty,  called  battd  vpon  pasewd,  and  regulated  by  the  estimate  of  the  opium- 
examiner  of  the  quantity  of  pas4wd  contained.  This  penalty  is  the  only  efficient 
check  upon  this  most  pernicious  practice  of  the  hotris,  for  on  the  generality  of  the 
gomdehtas  it  is  difficult  to  impress  the  necessity  of  their  looking  after  the  hoirU 
during  the  collecting  season." 

Mr.  Impey,  alluding  to  the  practice  in  Malwa,  says:  "When  the  capsules 
crack  and  turn  brown  they  are  pulled  off  the  stalks,  and  the  seed  shaken  out ;  the 
heads  are  then  thrown  away.  In  poor  districts,  where  the  people  cannot  afford  the 
indulgence  and  luxury  of  opium  for  smoking  and  chewing,  the  poppy  heads  are 
made  into  a  decoction,  and  the  liquid  drunk  in  its  stead.  This  liquid,  from  the 
Persian  name  of  the  capsule,  is  termed  '  Post.'  But  another  and  more  useful  ap- 
plication of  the  capsules  is  also  exercised  ;  they  are  ground  into  fine  powder,  and, 
like  the  leaves,  sold,  under  the  name  of  boosa,  to  the  retailers,  and  sprinkled  over 
the  buttees  of  opium,  both  to  prevent  their  adhesion  and  to  form  a  covering  for 
them. 

"The  seeds  are  a  very  useful  part  of  the  plant,  and  very  plentiful.  From  two 
to  five  maunds  are  procurable  from  a  beegah,  which  obtains  ready  sale  at  12  to  16 
seers  for  a  rupee ;  a  very  small  quantity  being  required  for  seed,  the  rest  is  con- 
verted into  oil,  which,  according  to  the  native  mode  of  expression,  gives  one-third 
in  weight.  According  to  Dr.  O'Shaughnessy,  it  yields  56  per  100.  It  is  of  a  pale 
yellow  colour,  clear,  burns  well,  but  is  not  adapted  for  lamps,  on  account  of  the 
smoke  and  smell  which  it  gives  out.  The  oil  is  very  cheap,  selling  at  eight  seers 
per  rupee ;  and  the  refuse  is  an  extremely  wholesome  and  nutritious  food  for  cows, 
termed  here  Khari ;  it  sells  at  the  low  rate  of  eight  annas  per  maund.  Lastly,  the 
stalks,  which  might  be  made  use  of  for  firewood,  are  left  in  the  ground  untouched 
and  unheeded." 

The  juice  which  is  scraped  off  the  poppy-heads  is  collected  in  shallow  earthen 
pans,  and  is  removed  in  these  from  the  fields.  A  fourth  drawing  represented  a 
native  engaged  in  this  operation. 

A  fifth  represented  two  natives  engaged  in  manipulating  the  opium,  with  a  view 
to  its  introduction  into  the  earthen  vessels  or  bottles  (called  gumlahs).  The  lower 
half  of  each  is  surrounded  with  wicker-work,  to  protect  the  vessels.  The  native 
dealers  judge  of  the  consistence  of  opium  by  the  feel.     Dr.  O'Shaughnessy  says 
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that  the  opium  brought  to  the  factories  contains  from  64  to  68  per  cent,  of  solid 
matter,  but  that  by  evaporation  it  reaches  the  consistence  of  70 — the  standard  of 
the  factory  for  the  Chinese  investment. 

Dr.  Butter  observes,  that  "  in  the  Benares  shells  the  Uwd,  or  paste  for  uniting 
the  poppy  petals,  remains  visibly  interstratified  with  them,  dark  coloured,  and  te- 
nacious ;  while  in  the  Behar  it  is  in  a  great  measure  absorbed  by  the  petals,  which 
are  apparently  in  intimate  contact  with  each  other,  and  is  not  to  be  distinguished 
from  them."  He  farther  observes  that  "  any  strong  cheap  mucilage  or  farinaceous 
paste,  or  perhaps  some  indigenous  imitation  of  birdlime,  would  answer  for  the  inner 
portion  of  the  shell ;  and  an  exterior  coating  of  a  resinous,  waxy,  or  oily  nature, 
impervious  to  water,  would  defend  this  from  the  moisture  of  the  air."  In  reference 
to  the  shape  of  the  cakes,  he  says  :  "  The  shape  ought  to  be  as  nearly  spherical  as 
possible,  that  being  the  geometrical  form  which,  under  the  smallest  surface,  con- 
tains the  greatest  quantity  of  matter,  and  which,  consequently,  affords  the  least 
scope  for  the  extrication  of  air,  and  ultimate  injury  to  the  shape  of  the  cake  when 
that  air  escapes.  Greater  attention  to  boring  the  earthen  cups  in  which  the  cakes 
are  dried  perfectly  hemispherical,  instead  of  parabolical,  as  they  now  are,  would  con- 
tribute to  the  desired  sphericity." 

Description. — In  commerce,  several  varieties  of  opium  are  known.  The  prin- 
cipal kind,  however,  is  that  brought  from  Smyrna.  But  the  recent  events  which 
have  occurred  in  China  will  probably  throw  a  considerable  quantity  of  Indian  opium 
into  European  commerce. 

1.  Smyrna  Opium  (Opium  Smyrnseum). — This  is  the  Turkey  or  Levant  opium 
of  commerce.  It  occurs  in  irregular  rounded  or  flattened  masses  of  various  sizes, 
rarely  exceeding  two  lbs.  in  weight,  enveloped  in  leaves,  and  usually  surrounded 
with  the  reddish  capsules  of  some  species  of  Rumex  (R.  orientalis,  according  to 
Koch  ;*  but  R.  Patientia,  according  to  Merat).3  Some  of  the  flat  cakes  are  with- 
out the  capsules,  and  somewhat  resemble  Constantinople  opium.  When  first  im- 
ported, the  masses  are  soft,  and  of  a  reddish-brown  colour ;  but,  by  keeping, 
they  become  hard  and  blackish.  Its  lustre  is  waxy ;  its  odour  is  strong  and  un- 
pleasant; its  taste  is  bitter,  acrid,  nauseous,  and  persistent.  M.  Guibourt  regards 
the  masses  as  being  made  up  of  agglutinated  tears,  and  on  this  account  as  being 
the  purest  met  with.  It  it,  however,  frequently  found  largely  adulterated.  From 
one  sample,  weighing  10  ounces,  I  obtained  10  drachms  of  stone  and  gravel.  Not- 
withstanding occasional  frauds  of  this  kind,  Smyrna  opium  affords  the  best  com- 
mercial opium.  It  yields  more  morphia  and  meconic  acid  than  either  Constantino- 
ple or  Egyptian  opium.3  The  quantity  of  morphia  which  can  be  obtained  from  it 
is,  perhaps,  on  the  average,  about  eight  per  cent.  Pelletier,4  in  an  operation  on 
about  two  ounces  of  this  opium,  procured  a  quantity  of  morphia  equal  to  7.08  per 
cent.  From  a  pound,  he  calculates  that  eight  or  nine  per  cent,  could  be  obtained. 
On  an  average  12  per  cent,  of  hydrochlorate  of  morphia  may  be  procured  from  it. 
Dr.  Christison  obtained  two  drachms  of  narcotine  from  half  a  pound  of  the  best 
Turkey  opium  ;  hence,  we  may  estimate  the  quantity  at  about  four  per  cent.  Hy- 
drochlorate of  morphia,  prepared  by  Gregory's  process  from  Turkey  opium,  contains, 
according  to  Dr.  Gregory,5  one-twelfth  of  codeia.  Merck6  examined  five  kinds  of 
Smyrna  opium ;  from  the  worst  he  procured  3  to  4  per  cent,  of  morphia ;  from 
the  best  13  to  13.5  per  cent.  In  the  latter  variety,  he  found  0.25  per  cent,  of 
codeia.7 

2.  Constantinople  Opium  (Opium  Bizanfinum  seu  Constantinopolitanum). — 
I  am  indebted  to  Professor  Guibourt  for  an  authentic  sample  of  this.  His  descrip- 
tion of  it  is  as  follows:  "There  are  two  sorts  of  it;  one  in  very  large  irregular 

i  T.  W.  C.  Marlins's  Pharmakogn.  S.  3ii.  "-  Diet.  Mat.  Mid.  t.  v.  p.  50. 

3  Nerthemot,  Journ.  de  Pharm.  xxiv.  411.  4  Ibid.  xxi.  572. 

»  Jhid.  xxi.  346.  6  Pharm.  Central- Blatt  fur  1836,  S.  491. 

'■  [Smyrna  opium  rasped,  then  mixed  with  common  filtered  water  and  allowed  to  remain  in  the  liquor, 
yields  a  solution  which  powerfully  retards  the  putrefaction  of  any  animal  matter  placed  therein.    Dr. 
i,  in  Pharm.  Journ.  vol.  xi.  p.  135.— Ed.] 


1022  VEGETABLES.—  Nat.  Ord.  Papaverace*:. 

cakes,  which  are  flattened  like  the  Smyrna  opium.  This  is  of  very  good  quality. 
The  other  is  in  small,  flattened,  regular  cakes,  of  a  lenticular  form,  from  two  to  two 
and  a  half  inches  in  diameter,  and  covered  with  a  poppy  leaf,  the  median  nerves  of 
which  divide  the  disk  into  two  parts.  It  has  an  odour  similar  to  the  preceding 
kind,  but  more  feeble;  it  blackens  and  dries  in  the  air.  It  is  more  mucilaginous  than 
Smyrna  opium."  To  this  account  I  may  add  that  the  cakes  are  never  covered 
with  the  Rumex  capsules,  as  those  of  Smyrna  opium  are.  Berthemot  describes  two 
kinds  of  it;  one  soft,  the  other  hard  and  brittle.  Constantinople  opium  is  inferior 
to  the  Smyrna  kind,  but  superior  to  Egyptian  opium.  Professor  Guibourt  says  that 
this  kind  of  opium  yields  only  half  the  morphia  procurable  from  the  Smyrna  opium. 
Berthemot  also  states  that,  though  it  yields  more  morphia  than  the  Egyptian  opium, 
it  gives  less  than  the  Smyrna  kind.  This,  however,  does  not  agree  with  the  expe- 
rience of  Mr.  Duncan,  of  Edinburgh,  who  has  never  failed  to  obtain  an  extraor- 
dinary quantity  of  hydrochlorate  of  morphia  from  it.  From  an  experiment  of 
Dr.  Christison's,  he  calculates  the  quantity  of  hydrochlorate  of  morphia  obtainable 
from  it  at  14  per  cent.1  Merck2  procured  15  per  cent,  of  pure  morphia,  but 
scarcely  a  trace  of  codeia.  It  is  obvious,  therefore,  that  Constantinople  opium  is  of 
unequal  quality.  It  is  probable  that  opium  of  unequal  qualities,  and  produced  in 
several  parts  of  the  Turkish  empire,  is  carried  to  the  capital,  and,  being  exported 
from  thence,  bears  the  name  of  Constantinople  opium. 

3.  Egyptian  Opium  (Opium  JEgyptiacum). — It  occurs  in  round  flattened  cakes 
of  about  three  inches  diameter,  covered  externally  with  the  vestiges  of  some  leaf. 
It  is  usually  very  dry.  It  is  distinguished  from  the  two  preceding  varieties  by  its 
reddish  colour,  analogous  to  that  of  Socotrine  or  hepatic  aloes.  Some  very  inferior 
qualities  are  sometimes  offered  for  sale,  and  which  appear  to  the  sight  and  touch  to 
be  largely  adulterated.  By  keeping,  it  does  not  blacken  like  the  other  kinds;  its 
odour  is  less  strong,  and  somewhat  musty.  Guibourt  says,  that  by  exposure  to  the 
air  it  becomes  soft.  Egyptian  opium  is  for  the  most  part  inferior  to  either  of  the 
preceding  kinds;  but  its  quality  is  by  no  means  uniform.  Some  kinds  become 
damp  by  keeping.  Guibourt  tells  us  it  yields  only  five-sevenths  of  the  morphia 
obtained  from  Smyrna  opium.  Berthemot  also  states  that  it  contains  less  morphia 
than  cither  of  the  preceding  kinds  of  opium,  and  that  the  morphia  is  more  mixed 
with  narcotine.  He  farther  adds  that  the  morphia  which  it  yields  is  purified  with 
great  difficulty.  The  watery  infusion  of  Egyptian  opium  has  a  distinct  odour  of 
acetic  acid.  Dr.  Christison  obtained  about  10|  per  cent,  of  pure  white  hydrochlo- 
rate of  morphia  from  it,  which,  he  says,  is  about  the  quantity  procured  from  good 
Turkey  opium.  Merck3  procured  only  from  6  to  7  per  cent,  of  morphia,  but  much 
meconic  acid. 

4.  Trebizond  Opium  (Persian  Opium). — Some  years  since  a  quantity  of  opium 
was  imported  into  this  country  from  Trebizond,  in  the  form  of  cylindrical  sticks, 
which,  by  pressure,  have  become  somewhat  angular.  Their  length  is  about  six 
inches ;  their  diameter  about  half  an  inch,  a  little  more  or  less.  Each  one  is 
enveloped  in  a  smooth  shiny  paper,  and  tied  with  cotton ;  its  colour  is  similar  to 
that  of  Socotrine  aloes.  It  has  the  opiate  odour  stronger  than  that  of  the  Egyptian 
kind,  but  less  than  Smyrna  opium,  and  mixed  somewhat  with  a  musty  odour;  its 
taste  is  intensely  bitter.  It  is  commonly  termed  in  commerce  Persian  opium,  but 
the  specimens  I  received  came  from  Trebizond.  It  is  a  very  inferior  kind.  Merck4 
could  obtain  no  morphia  from  it  by  the  ordinary  mode  of  proceeding.  He,  how- 
ever, afterwards  succeeded  in  obtaining  about  1  per  cent.  It  gave  only  a  trace  of 
narcotina.  There  must,  I  suspect,  be  some  error  in  these  statements,  as  this  opium 
is  certainly  richer  in  morphia  than  is  here  stated. 

5.  Indian  Opium  (Opium  ladicum). — Three  varieties  of  Indian  opium  are 
known  in  commerce,  viz :  Mulwa,  Benares,  and  Patna  Opium.     As  the  two  latter 


»  Ov^vr/cU7"1-  ™"  ^  !  PAaTm-  Central- Blatt  fur  1836,  S.  491. 

Up.  supra  ctt.    ^  «   Pharm.  Central- Blatt fur  1636;  Si.  i'S.i 
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kinds  are  undistinguishable,   I  shall   include   them  under  one  head  of  Bengal 
Opium. 

a.  Bengal  Opium  (Benares  and  Patna  Opium). — Its  preparation  is  fully  de- 
scribed by  Dr.  Butter.1  I  have  been  kindly  furnished  with  samples  of  the  Beoares 
and  Patna  kinds,  of  the  growth  of  the  years  1835 — 36,  and  1837 — 38,  by  Mr. 
Maitland,  of  the  India  House. 

Bengal  opium  is  imported  in  balls,  each  weighing  about  three  lbs.  and  a  half, 
and  packed  in  chests,  each  containing  about  forty  balls.  The  balls  are  hard,  round 
like  cannon-balls,  and  about  the  size  of  a  child's  head.  Externally,  each  ball  is 
made  of  poppy  petals,  firmly  agglutinated  by  a  paste  called  lewah,  to  form  a  firm 
but  laminated  envelop  weighing  about  14  oz.  On  cutting  through  this,  the  opium 
is  found  to  be  quite  soft,  homogeneous,  apparently  quite  pure,  and  to  have  the  con- 
sistence of  a  soft  extract.  Its  colour  is  blackish-brown.  Its  odour  and  taste  are 
strong,  and  purely  opiate.  On  exposure  to  the  air  this  opium  speedily  becomes 
covered  with  mouldiness.  Both  Bahar  or  Patna  and  Benares  Opium  are  exported 
from  Calcutta.  Bahar  and  Benares  are  the  only  districts  of  Bengal  where  opium 
is  produced.  Benares  is  most  valued  by  the  Chinese  (Butter).  Farther  experi- 
ments are  required,  ere  we  can  speak  with  confidence  as  to  the  percentage  quantity 
of  morphia  and  narcotina  obtainable  from  Bengal  opium.  Dr.  Smytten3  procured 
only  2  i  or  3  per  cent,  of  morphia.  But  from  some  experiments  which  I  have 
made,  I  consider  this  quantity  to  be  considerably  below  the  truth.  Mr.  Morson 
informs  me  that  Benares  opium  contains  rather  more  than  half  the  quantity  of 
morphia  contained  in  good  average  Turkey  opium. 

Garden  Patna  Opium. — For  a  sample  of  this  opium  I  am  indebted  to  Dr. 
Christison.  It  is  imported  in  square  cakes  (inclosed  in  thin  plates  of  mica),  about 
three  inches  in  length  and  breadth,  and  one  inch  thick.  It  has  the  appearance,  as 
Professor  Guibourt  describes  it,  of  a  well-prepared,  shiny,  dry,  pharmaceutical  ex- 
tract. Its  colour  is  blackish-brown.  Its  odour  is  less  powerful  than  that  of  Smyrna 
opium. 

In  the  first  edition  of  this  work,  I  described  this  kind  of  opium  as  fine  Malwa 
opium.  The  following  extract  of  a  letter  which  I  received  from  Dr.  Christison 
will  explain  the  cause  of  this  error:  "The  common  ball  opium  of  Patna  and  Be- 
nares (which  are  all  but  identical)  was  long  known  in  India  to  be  inferior  in  quality. 
During  the  inspectorship  of  Mr.  Fleming,  of  Barrochan,  he  instituted  inquiries, 
along  with  his  assistant,  Captain  Jeremie,  as  to  the  causes  of  its  inferiority,  and, 
among  other  reasons,  was  led  to  suppose  it  owed  its  softness,  tarriness,  and  general 
low  quality,  to  the  'ryots'  storing  the  juice  in  bottles  till  it  accumulated  to  a  suffi- 
cient extent  to  be  made  up,  and  to  fermentation  consequently  taking  place.  Means 
were  therefore  taken  to  get  this  juice  before  being  long  kept,  and  it  was  made  up 
into  square  cakes,  of  which  I  sent  you  one  under  the  incorrect  name  of  Malwa 
opium — the  name  by  which  I  got  it."  Mr.  Fleming  subsequently  recognized  the 
cakes  in  Dr.  Christison's  laboratory  with  his  official  stamp  on  them.  Dr.  Christi- 
son obtained  9.5  per  cent,  of  muriate  of  morphia  (snow-white)  from  it,  a  consider- 
able portion  of  narcotine,  and  so  large  a  proportion  as  one-twelfth  or  8  per  cent,  of 
codeia. 

This  I  presume  is  the  opium  employed  by  Merck3  under  the  name  of  Bengal 
opium,  and  which,  he  says,  was  inclosed  in  plates  of  mica.  In  100  parts,  he  found 
morphia  8,  narcotine  3,  codeia  0.5,  thcbaina  1,  meconine  traces,  and  porphyroxin 
0.5.  Another  sample  of  Indian  opium,  in  round  balls  of  half  a  pound  each,  and  of 
the  consistence  of  Calabrian  extract  of  liquorice,  yielded  him  10  per  cent,  of 
morphia.4 

/3.  Malwa  Opium. — A  few  years  since,  this  ranked  among  the  inferior  kinds  of 

1  On  the  Prepar.  of  Opium  for  the  China  Market,  in  Journ.  Asiat.  ?oc.  of  Beng.  v.  165,  1830.     [See  also 
the  nothor'a  account  of  the  manufacture,  ante,  p.  1018.— Ed] 

•  Trans,  of  the  Med.  and  Phys.  Soc.  of  Calcutta,  vi. 

3  Berl.  Jahrb.  xxxvii.  889,  1837,  and  Brit.  Ann.  of  Med.  July  21,  ls37. 

*  Pharm.  ( Antral- Blatt  fur  183G,  493. 
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Indian  opium,  but  it  has  been  gradually  rising  in  value,  and  is  now  highly  esteemed. 
I  have  received  two  varieties  of  opium  under  this  denomination.  They  were 
brought  to  me  from  India  by  former  pupils  of  mine. 

ao.  One  kind  consists  of  a  round  flattened  cake  or  ball,  weighing  ten  ounces.  It 
seems  to  have  been  packed  in  a  coarse  kind  of  dust,  composed  of  broken  poppy 
petals.  Its  consistence  is  about  that  of  moderately  firm  Smyrna  opium.  When 
cut  into,  it  presents  a  homogeneous  texture.  Its  colour  is  dark  brown  ;  its  odour 
similar  to  that  of  Smyrna  opium. 

pp.  The  other  kind  (described  in  the  first  edition  of  this  work  as  inferior  Malwa 
opium)  is  in  flattened  cakes  without  any  exterior  covering.  It  is  dull,  opake, 
blackish-brown,  externally ;  internally,  somewhat  darker  and  soft.  Its  odour  is 
somewhat  like  that  of  Smyrna  opium,  but  less  powerful,  and  combined  with  a  slight 
smoky  smell.  Guibourt  says  it  yields  as  much  extract  as  Levant  opium ;  but  its 
insoluble  residue  wants  the  vinous  odour  and  glutinous  consistence  of  the  latter. 
It  furnishes  only  one-third  the  quantity  of  morphia  yielded  by  Smyrna  opium. 
From  common  Malwa  opium  Dr.  Smytten  procured  only  from  3  to  5  per  cent,  of 
irorphia;  but,  from  fine  samples,  from  7-|  to  8  per  cent. 

Mr.  E.  Solly1  states  that  he  found  "occasional  minute  cavities  full  of  a  pale- 
yellow  oil,"  in  a  specimen  of  Malwa  opium.  This  opium  yielded  him  80  percent, 
of  soluble  matter. 

y.  Outch  Opium. — Under  this  name  I  have  received  from  Bombay  a  small  cake 
of  opium,  rather  more  than  an  inch  in  diameter,  and  apparently  enveloped  by  the 
remnants  of  leaves.     Its  odour  is  much  less  powerful  than  that  of  Smyrna  opium. 

6.  Kandeish  Opium. — In  round  flattened  cakes,  weighing  about  half  a  pound 
each.  It  is  nearly  black,  is  hard,  brittle,  and  presents  a  gritty  or  granular  frac- 
ture. It  yielded  Mr.  E.  Solly3  72  per  cent,  of  soluble  matter,  and  about  7  per 
cent,  of  morphia. 

(J.  English  Opium  (Opium  Anglicum). — It  is  in  flat  cakes  or  balls,  enveloped 
with  leaves.  It  resembles  fine  Egyptian  opium  more  than  any  other  kind ;  its 
colour  is  that  of  hepatic  aloes ;  it  has  a  moderately  strong  opiate  odour.3  Mr. 
Hennell  procured  from  700  grains  of  English  opium,  prepared  by  Messrs.  Cowley 
and  Staines,  53  grains,  or  7.57  per  cent  of  morphia;  while  from  the  same  quantity 
of  Turkey  opium  he  obtained  only  48  grains,  or  nearly  7  per  cent,  of  morphia.* 
Mr.  Morson,5  from  20  oz.  avoird.  of  the  same  British  opium,  procured  only  384 
grains,  or  about  4.4  per  cent,  of  morphia,  and  222  grains,  or  about  2.53  per  cent, 
of  narcotina.  Probably  the  morphia  obtained  by  Mr.  Hennell  was  not  freed  from 
narcotina.  Mr.  Young  declares  British  opium  to  be  stronger  than  the  commercial 
opium ;  six  ounces  of  the  former  being  equal  to  eight  of  the  latter.6 

7.  French  Opium  (Opium  Gallicum). — I  have  not  seen  any  samples  of  this. 
Pelletier7  describes  it  as  being  of  a  deep  reddish-brown  colour,  and  brittle  when  dry. 
Its  taste  was  somewhat  different  from  that  of  Smyrna  opium.  It  left  a  less  insoluble 
residuum  than  Eastern  opium.  Pelletier  procured  more  morphia  from  it  than  from 
Smyrna  opium.  In  an  experiment  on  about  two  ounces  of  each,  he  obtained  about 
10.38  per  cent,  from  the  former,  and  only  7.08  per  cent,  from  the  latter.  It  con- 
tained no  narcotina.  He  obtained  sensible  traces  of  codeia,  but  none  of  narceine, 
meconine,  or  thebaina,  perhaps  because  the  quantity  of  opium  experimented  on  was 
too  small.  The  disappearance  of  one  immediate  principle  (narcotina),  and  the  aug- 
mentation of  another  (morphia)"  caused  by  climate,  are  interesting  facts.     Petit8 


i  Proceedings  of  the  Committee  of  Commerce  and  Agriculture  of  the  Royal  Asiatic  Society,  p.  141,  Lond. 

-  Op.  supra  cit. 

3  I  must  refer  those  interested  in  the  cultivation  of  the  poppy,  and  production  of  British  opium,  to  the 
papers  of  Mr.  Ball,  in  Trans.  Soc.  of  Arts,  xiv.  253;  of  Mr.  Jones,  Ibid,  xviii.  161 ;  of  Mr.  Voun<r.  Ibid. 
xxxvii.  23;  of  Messrs  Cowley  and  Staines,  Ibid  xl.  9;  and  of  the  Rev.  G.  Swayne  Quart.  Journ.  vols. 
viii.  and  ix. 

*  Trans.  Soc.  Arts,  xliii.  57.  e  J0j^_  \    0,3 

•  Duncan,  Suppl.  to  the  Ed.  Disp.  p.  81.  1  jvurn.de  Pharm   xxi   570 
8  Ibid.  xiii.  163. 
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got  from  16  to  18  per  cent,  of  morphia;  and  Caventou  (quoted  by  Christison)  ob- 
tained from  22  to  28  per  cent,  from  French  opium ;  but,  I  presume,  the  morphia 
was  very  impure. 

8.  German  Opium  {Opium  Germanicum). — Biltz,  of  Erfurt,  obtained  from  in- 
digenous German  opium  16£  and  even  20  per  cent,  of  morphia,  where  the  opium 
had  been  procured  from  the  P.  somniferum,  a.  nigrum;  and  between  6£  and  9£ 
narcotina.  But  from  opium  made  from  P.  somniferum,  jS  album,  he  got  conversely 
6.8  per  cent,  of  morphia,  and  33  per  cent,  of  narcotina. 

Commerce  of  Opium. — The  quantities  of  opium  on  which  duty  was  paid  during 
six  years,  were  as  follows  : — 1 


In  1834  27,253  lbs. 

1835 30,398 

1836 38,553 

1837  36,S33 


In  1838  30,824  lbs. 

1839  40,784 

1840 45,589 

1841  37,9G0 


Since  August  13,  1836,  the  duty  has  been  Is.  per  lb  ;  previous  to  that,  and  from 
1828,  it  was  4s.  per  lb.  Of  the  above  quantities,  the  greater  part  was  imported 
from  Turkey.  The  quantity  of  opium  produced  in  Hindostan  is  enormous.  In 
Patna  and  Benares  its  cultivation  is  a  monopoly  in  the  hands  of  government;  and 
a  revenue  is  derived  from  the  Malwa  opium,  by  a  system  of  passes  on  shipment 
from  Bombay.  Of  the  whole  quantity  raised  in  Hindostan,  it  is*  calculated  that 
about  two-thirds  have  been  sent  to  Canton,  and  the  remainder  to  the  Eastern  Is- 
lands.2 The  following/table  is  from  Mr.  R.  Montgomery  Martin's  Statistics  of  the 
Colonies  of  the  British  Empire,  London,  1839  (p.  366). 

Estimate  of  Quantity  and  Total  Value  of  Indian  Opium  consumed  in  China  during  the 
years  ending  in  1832 — 33. 


Years. 

Patna, 

Benares.\Malwji. 

Total. 

Chests. 

Chests. 

Chests. 

Chests  (of  one  pecul,  or  about 
133$  lbs.  avoird.) 

Amount  in  Spanish  Dollars. 

1827—28 
1828—29 
1829—30 
1830—31 
1831—32 
1832—33 

4006 
4831 
5564 
5085 
4442 
6410 

1128 
1130 
1579 
1575 
1518 
1880 

4401 
7171 
6857 

12100. 
8265 

15403$ 

9535 
13132 
14000 
1S760 
14225 
236934 

10.425,075 
12,533,215 
12,057,157 
12,904,263 
11,501,584 
15,352,426 

All  tlie  world  knows  that  these  enormous  quantities  of  opium  were  smuggled  into  China  (by 
the  connivance  of  the  local  authorities)  for  the  purpose  of  smoking.  The  vessels  anchored  at  Lin- 
tin,  about  seventy  miles  from  Canton,  and  delivered  the  opium  to  the  boats  of  the  Chinese  buyers. 
"  Malwa  opium  is  considered  by  the  Chinese  as  having  a  higher  touch,  but  not  so  mellow  nor  so 
pleasant  in  flavour  as  the  Patna  opium.  The  smokable  extract,  which  each  quantity  of  opium 
contains,  is  thus  intimated  by  the  Chinese — (who  use  opium  as  we  do  wine  or  spirits)  :  Patna 
and  Benares  opium  45  to  50  touch — average  48;  Malwa  70  to  75 — average  72$  ;  Turkey  53  to 
57 — average  touch  55. "3  The  smokable  extract  here  referred  to,  is  an  aqueous  extract  of  opium 
prepared  by  the  Chinese.  A  detail  of  the  important  events  which  have  resulted  from  the  active 
and  extraordinary  steps  taken  by  this  remarkable  people  to  put  a  stop  to  the  trade  in  opium, 
would  be  out  of  place  in  this  work.  Suffice  it  to  say  that,  in  1839,  no  less  than  20,283  chests 
of  opium,  valued  at  nearly  £3,000,000  sterling,  were  delivered  up  to  the  Chinese,  and  by  them 
destroyed  by  immersing  the  opium  in  water  with  lime  and  salt,  and,  when  the  whole  had  be- 
come a  fetid  mud,  allowing  it  to  escape  into  the  river.4 

Composition. — Few  substances  have  been  so  repeatedly  submitted  to  chemical 
investigation  as  opium.     The  mere  reference  to  the  different  labours  which  have 

l  Trade  List. 

»  Evid.  taken  be/ore  the  Committee  of  the  House  of  Lords  on  the  Affairs  of  the  East  India  Company,  No 
046,  1830, p.  25. 

3  R.  M.  Martin,  op.  supra  eit.  p.  366. 

4  See  Asiatic  Journal,  veil.  xxx.  part.  ii.  p.  310;  also  Parliamentary  Reports  on  the  Trade  with  China 
No.  359,  lv40;  and  Corresp.  relating  to  China,  1840. 

vol.  ii. — 0a 
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been  bestowed  on  it,  would  occupy  more  space  than  I  can  devote  to  the  subject. 
I  must,  therefore,  content  myself  with  brief  notices  of  the  most  important  epochs 
in  its  chemical  history,  and  a  reference  to  some  of  the  analyses  which  have  been 
made  of  it. 

In  1803  Derosne1  discovered  narcotina.  In  1804  Sertiirner2  announced  the  exist- 
ence of  meconic  acid  and  morphia.  Seguin3  appears  to  have  discovered  them  about 
the  same  time.  Robiquet*  confirmed  these  discoveries  in  1814.  In  1826  meconine 
was  discovered  by  Dublanc  Jeune,  and  again,  in  1830,  by  Couerbe.5  In  1832  Pel- 
letier6  discovered  narceina  ;  and,  in  the  same  year,  Robiquet7  announced  the  exist- 
ence of  codeia.  In  1837  Merck5  announced  the  existence,  in  opium,  of  a  new  sub- 
stance, which  he  called porphyroxin  ;  but  his  statement  requires  confirmation. 

Analyses  of  opium  have  been  published,  in  1800  by  Bucholz,9  in  1804  by  Ser- 
tiirner, in  1814  by  Seguin,  in  1817  by  Braconnot,10  in  1818  by  Buchner,"  in  1819 
by  John,1"  in  1823  by  Pfendler,13  in  1824  by  Lindbergson,14  in  1826  by  Merck," 
in  1826  by  Geiger,l0in  1831  by  Biltz,1?  in  1832  by  Pelletier,18  in  1834  by  Schind- 
ler,19  and  in  1836  by  Mulder.20 


Mulder's  Analysis. 

Smyrna  Opium. 

1 

2 

3 

4 

5 

10.842 
6. SOS 
0.678 
6.662 
0804 
5.124 
2.166 
6  012 
3.582 

25.200 
1.042 

19.086 
9.846 
2.148 

4.106 
8.150 

'  0.834 
7.506 
0.846 
3.968 
1.350 
5.026 
2.028 

31.470 
2.896 

17.098 

12.226 
2.496 

9.852 

9.360 

0.84  8 

7.684 

0.314 

7.620 

1.816 

3.674 

4.112 

21.834 

0.698 

21.068 

11.422 

0.568 

2.842 

7.702 

0.858 

9.902 

0.380 

7.252 

4.204 

3.754 

2.208 

22.606 

2.998 

18.496 

13.044 

2.754 

3.800 
6.546 
0.620 

13.240 
0.608 
6.644 
1.508 
3.206 
1.834 

25.740 
0.896 

18.022 

14.002 
3.332 

7.  Fat 

10.  Gummy  extractive  .  .  . 

13.  Water 

Lo?s     

Smyrna  Opium  .... 

100.000 

1 00.000 

100.000 

99.000 

99.998 

i  Ann.  de  Chim.  xlv.  257.  2  Tr  ommsdorff  s  Journ.  1805,  Bd.  xiv.  1,  S.  47 

3  Ann.  de  Chim.  xcii.  22.5  ;  and  Ann.de  Chim.  et.  Phys.  ix.  282.    4  Ibid    v   275 

'  Ibid.  1  337. 

'  Ibid.h.  -J59. 

8  TrommsdorJPs  Journ.  viii.  S.  24. 
11  Quoted  by  Schwartze,  Pharm.  Tab. 
13  Chem.  Abhandl.  ub.  d.  Opium,  Wien,  1823. 
"  Ibid. 

"  Pharm.  Central- Blatt  fur  1S31,  S.  757. 
"  Pharm.  Central- Blatt  fur  1834,  8.  754. 


Ibid.  1.262. 
8  Pharm.  <enlral-BlaU  fur  1837,  S.  342. 
10  Journ.  de  Phys.  lxxx  i v.  225. 
"  Gmelin,  Handb.  d.  Chem.  ii.  1244. 
14  Gmelin,  op.  supra  cit. 
16  Ibid. 

18  Ann.  de  ('him.  et  de  Phys.  1.  240. 
30  Ibid,  fur  1837,  S.  574. 
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Schindler''  s 

Analyses. 

Biltz's  Analyses. 

Smyrna 

Constanti- 

Egyptian 

Oriental 

Indigenous  Opium. 

From 

From 

Opium. 

nople  Opium. 

Opium. 

Morphia     .... 

Opium. 

a.. nigrum. 

&■  album. 

10.30 

4.50 

7.00 

9.25 

20.00 

6.85 

Narcotina  .... 

1.30 

3.47 

2.68 

Narcotina  .... 

7  50 

6.25 

33.00 

Codeiii 

0  25 

0.52 

1 

Meconic  acid  (im- 

Narceine    .... 

0.71 

0.42 

13.75 

18.00 

15.30 

Meconine   .... 

0.08 

0.30 

Bitter  extractive 

22.00 

8  50 

11.00 

Meconic  acid    .  . 

4.70 

4.38 

7  75 

4.75 

2.20 

10.93 

8.10 

Albumen     .... 

20.00 

17.50 

13.00 

Bassorin,  caout- 

Balsamic matter 

6.25 

7.65 

6.80 

chouc,  fat,  and 

Caoutchouc  .  .  . 

2.00 

10.50 

4.50 

20.25 

17.18 

Gum  with  lime  . 

1.25 

0.85 

1.10 

Salts    and   vola- 

Sulphate  of  pot- 

3.60 

3.60 

2.00 

2.25 

2.00 

Lime&  magnesia 

0.47 

0.42 

>■[  90.32] 

Lime,  iron,  alu- 

Alumina,    oxide 

mina,  and  phos- 

of iron,   silica, 

phoric  acid     .  . 

1.50 

1.85 

1.15 

and     phosphate 

Woody  fibre     .  . 

3.75 

o.so 

1.50 

of  lime     .  . 

0.24 

0.22 

Ammonia,  vola- 

Brown acid,  so- 

tile oil,  and  loss 

3.00 

1.10 

1.60 

luble  in  alcohol 

and  water   .  .  . 

1.04 

0.40 

Brown  acid,  so- 

luble in  water  ; 

gum  and  loss 

40.13 

56.49 

J 

Total     .... 

100.00 

100.00 

100.00 

Total    .  .  . 

100.00 

100.00 

100.00 

The  following  substances  may  be  regarded  as  the  constituents  of  opium  :  Morphia 
narcotina,  codeia,  narceia,  meconine,  thebaina,  or  paramorphia,  pseudomorphia  ? 
meconic  acid,  brown  acid  extractive,  sulphuric  acid,  resin,  fat  oil,  yummy  matter 
caoutchouc,  albumen,  odorous  principle  (volatile  oil  ?),  and  lignin. 

1.  Volatile  Odorous  Principles  (Volatile  Oil1}). — The  distilled  water  of  opium  has  the 
peculiar  odour  of  this  drug,  and  by  keeping  deposits  a  ropy  substance.  Hitherto,  however  all 
attempts  to  isolate  the  volatile  odorous  principle  of  opium  have  failed,  and  its  nature  therefore 
is  as  yet  unknown.  Nysten1  swallowed  two  ounces  of  the  distilled  water  without  any  sensible 
effect;  and  Orfila  injected  a  like  quantity  of  it  into  the  jugular  vein  of  a  dog  without  appa- 
rently causing  any  inconvenience  to  the  animal.  The  volatile  principle  cannot,  therefore,  pos- 
sess much  activity;  but  Nysten  concludes  that  "  the  distilled  water  of  opium,  strongly  saturated 
with  the  aromatic  principle,  is  capable  of  producing  drunkenness  and  sleep,  when  taken  in  a 
strong  dose." 

2.  Morphia.— (This  will  be  described  hereafter.) 

3.  Codeia  (Codeine). — So  called  from  xaJJua,  a  poppy  head.  It  is  a  white,  crystalline  solid, 
soluble  in  cold,  and  still  more  so  in  boiling  water.  It  is  soluble  in  alcohol  and  ether.  It  is  inso- 
luble in  a  cold  weak  solution  of  potash.  If  more  codeia  be  added  to  boiling  water  than  this 
liquid  can  dissolve,  the  excess  melts  and  forms  an  oily  layer  at  the  bottom  of  the  vessel  ■  and 
by  cooling,  a  crystalline  mass  is  obtained.  It  reacts  as  an  alkali  on  test  papers,  and  unites  with 
acids  to  form  crystalline  salts.  From  morphia,  codeia  is  distinguished  by  its  not  becoming  blue 
on  the  addition  of  a  persalt  of  iron.  It  is  also  said  not  to  redden  nitric  acid  like  morphia 
(Turner).  All  the  specimens  of  codeia  which  I  have  met  with  became  orange  yellow  on  the 
addition  of  nitric  acid.  Moreover,  ammonia  does  not  precipitate  it  from  its  very  diluted  solution 
in  hydrochloric  acid, on  account  of  its  solubility  in  water;  and  this  affords  a  means  of  separating 
morphia  from  codeia.  The  separation  may  be  more  easily  effected  by  ether,  which  readily  dis- 
solves codeia;  or  by  alkalies  (potash  or  soda),  which  dissolve  morphia,  but  leave  codeia.  From 
meconine  it  is  distinguished  by  its  aqueous  solution  possessing  marked  alkaline  properties  as 
manifested  by  its  action  on  test  papers.  Tincture  of  nutgalls  produces  a  copious  precipitate 
(tannate  of  codeia)  in  solutions  of  codeia. 

[We  have,  like  the  author,  observed  that  codeia  and  its  salts  acquire  an  orange  yellow  colour 
on  the  addition  of  nitric  acid,  and  farther  that  it  decomposes  iodic  acid  like  morphia  and  sets 
free  iodine.  The  specimen  examined  was  considered  to  be  pure,  although  it  is  possible  that 
traces  of  morphia  maybe  retained,  and  account  for  the  reactions  observed.  Codeia  is  so  soluble 
in  water  that  the  solution  has  a  strong  alkaline  reaction.  It  readily  yields  well-defined  prismatic 
crystals  by  the  evaporation  of  its  aqueous  solution.     These  are  larger,  but  have  the  same  form 
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under  the  microscope  as  those  of  morphia,  viz.  quadrangular  prisms.  When  strong  sulphuric 
acid  is  added  to  codeia  it  is  somewhat  reddened.  On  dropping  into  this  mixture  one  drop  of  a 
solution  of  bichromate  of  potash  there  is  an  immediate  decomposition,  with  change  of  colour, 
the  liquid  becoming  rapidly  green,  from  the  liberation  of  green  oxide  of  chrome.  Iti  this  respect 
codeia  resembles  morphia.  In  fact,  the  chief  chemical  difference  is  that  pointed  out  by  the 
author,  viz.,  the  non-coloration  on  the  addition  of  a  persalt  of  iron.'' — Ed.] 

+ 

Anhydrous  codeia  consists  of  C^H^NO5,  Symbol  Cd.  It,  therefore,  contains  an  atom  less  of 
oxygen  than  morphia  does.  [There  is  the  same  relation  between  the  formulae  of  Morphia  and 
Codeia  as  between  those  of  Cinchona  and  Quina. — Ed.]  Its  atomic  weight  is  284.  Crystal- 
lized in  ether  it  contains  no  water;  but  crystallized  in  water  it  retains  two  atoms  of  water  of 
crystallization. 

The  salts  of  codeia  have  not  been  much  studied.  The  nitrate  readily  crystallizes.  The  t  an- 
nate is  insoluble  in  water*.  The  double  hydrochlor ate  of  morphia  and  codeia  is  the  salt  atone  time 
sold  as  hydrochlorate  of  morphia,  by  those  who  prepared  it  by  Gregory's  process.  Hence  it 
has  been  termed  by  the  French  pharmacologists  sel  de  Gregory. 

The  effects  of  codeia  and  its  salts  have  been  imperfectly  examined  by  Kutikel,  Gregory,  Bar- 
bier,  and  Mage n die,  but  the  results  are  very  conflicting.  Kunkel1  says  it  is  a  local  irritant,  be- 
comes absorbed,  excites  the  circulation,  and  produces  convulsions;  but  that  none  of  the  animals 
on  which  the  codeia  was  tried  were  either  stupefied  or  paralyzed.  Magendie,2  however,  says 
it  causes  sleep,  and  when  exhibited  in  large  doses,  stupor.  He  considers  one  grain  of  codeia 
equivalent  to  half  a  grain  nf  morphia  ;  two  grains  excite  nausea  and  vomiting.  Barbier3  also 
states  that  it  produces  sleep.  Dr.  W.  Gregory4  says  that,  in  doses  of  five  or  six  grains,  it  causes 
an  excitement  like  that  of  intoxication,  followed  in  a  few  hours  by  depression,  nausea,  and  some- 
times vomiting.  Magendie  proposes  to  use  it  as  a  substitute  for  morphia,  to  procure  sleep  and 
allay  pain,  in  doses  of  from  one  to  three  grains.  A  syrup  of  codeia  (composed  of  codeia  grs  xxiv ; 
distilled  water  f^iv;  sugar  gviij)  has  been  used  in  hooping-cough.  The  dose  for  a  child  of 
about  seven  years  of  age  is  a  teaspoonful.  It  has  been  given  in  irritation  of  the  gastric  mucous 
membrane.5 

4.  Narcotina  (Narcotine).—  So  called  from  va^xan-iKoj,  narcotic.  The  greater  part  of  the  nar- 
cotina  of  opium  is  in  a  free  state,  as  it  is  removable  by  ether  without  the  aid  of  either  acids  or 
alkalies.  It  is  a  white,  inodorous  substance,  crystallizing  in  prisms,  which  are  fluted  or  striated 
— distinguished  from  morphia  by  being  insipid,  very  soluble  in  ether,  insoluble  in  alkalies,  by 
its  not  becoming  blue  on  the  addition  of  the  sesquichloride  of  iron,  by  its  not  decomposing  iodic 
acid,  and,  when  quite  pure,  by  its  not  yielding  a  brown  colour  when  treated  by  chlorine  and 
ammonia.  Heated  on  paper  over  a  candle  it  gives  a  greasy-looking  stain  to  the  paper.  Nitric 
acid  dissolves  it,  and  acquires  an  orange  tint.  [Sulphuric  acid  turns  it  yellow,  and  on  adding 
bichromate  of  potash  green  oxide  of  chrome  is  slowly  set  free. — Ed.]  It  does  not  affect  vegeta- 
ble colours,  and  by  this  character  is  readily  distinguished  from  both  morphia  and  codeia.  It  is 
insoluble  in  cold  water,  but  dissolves  in  400  parts  of  boiling  water— in  100  parts  of  cold  alcohol 
—or  in  24  parts  of  boiling  alcohol.  The  volatile  oils  also  dissolve  it;  it  is  soluble  in  ether.  It 
consists  of  C^H^NO14.  The  salts  of  narcotina  have  been  but  little  examined.  They  are  more 
bitter  than  those  of  morphia,  redden  litmus,  and  are  precipitated  from  their  solutions  by  infusion 
of  nutgalls  and  by  the  alkalies.  The  hydrochlorate  is  crystallizable.  Both  this  and  the  sulphate 
are  very  soluble  in  water. 

[Orfila  has  suggested  a  test  for  narcotina,  which  produces  very  striking  results.  If  to  the 
mixture  of  strong  sulphuric  acid  and  narcotina,  a  small  fragment  of  nitrate  of  potash  or  any 
nitrate,  be  added,  the  liquid  speedily  acquires  a  deep  blood-red  colour.  Morphia  treated  in  the 
same  way  gives  a  dingy  brown  or  olive  green  colour.  Conversely,  a  mixture  of  narcotine  and 
Sulphuric  acid  has  been  proposed  as  a  test  for  nitric  acid  or  a  nitrate.  It  is  the  nitric  acid 
which  here  operates,  and  the  presence  of  a  trace  of  nitric  acid  in  sulphuric  acid  may  be  often 
revealed  by  the  fact  that  when  the  latter  is  added  to  narcotina  it  acquires  a  reddish  tint  —En] 

Narcotina  is  extracted  from  the  residue  of  the  opium  which  has  been  subjected  to  the"  action 

?        Z atf  •      ,       ,1S  -tr  WHh  Water  acidl,lated  with  either  acetic  or  hydrochloric  acid, 

and  to  the  filtered  so  ution  ammonia  is  added.  The  precipitate  treated  with  boilino  alcohol 
yields  narcotina,  which  is  deposited  as  the  liquor  cools.  Narcotina  may  be  separated  from  mor- 
phia by  ether,  which  dissolves  the  narcotina,  but  leaves  the  morphia,  or  by  a  solution  of  potash, 
which  dissolves  the  morphia, but  leaves  the  narcotina,  or  by  the  cautious  addition  of  weak  acetic 
acid,  which  dissolves  the  morphia,  and,  unless  the  acid  be  greatly  in  excess,  does  not  dissolve 
the  narcotina. 

When  narcotina  was  first  discovered,  it  was  said  to  be  the  stimulant  principle  of  opium  ;  and 
Magendie  states,  a  gram  of  it,  dissolved  in  olive  oil,  produced  the  death  of  a  dog  in  twenty-fout 
hours,  while  twenty-four  times  this  quantity  was  given,  dissolved  in  acetic  acid,  with  impunity. 
Orfila,  at  one  time,  declared  it  was  inert,  then  that  it  acted  like  morphia,  and  subsequently  that 
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its  operation  was  remarkable  and  peculiar.  Bally  asserts  that,  in  a  solid  state,  it  is  inert;  for 
129  grains  may  be  given,  at  one  dose,  without  exciting  any  obvious  effect.  The  truth  is,  I  be- 
lieve, that  narcotina  possesses  but  little  activity;  and  I  presume,  therefore,  that  the  first  experi- 
menters with  it  employed  an  impure  substance.  Dr.  Roots  gave  gradually  increased  doses  of  it, 
up  to  a  scruple,  without  the  least  injury.  The  bitterness  of  its  sulphuric  solution  led  him  to 
employ  it  in  intermittent,  as  a  substitute  for  disulphate  of  quina.  More  recently,  attention  has 
been  drawn  to  it  in  India,  by  Dr.  O'Shaughnessy,1  as  an  Indian  indigenous  substitute  for  quina; 
and  nearly  200  cases  of  intermittent  and  remittent  fevers,  treated  by  it  with  success,  have  been 
published. 

[The  proportion  of  Narcotina  contained  in  the  different  varieties  of  opium  is,  according  to 
Dr.  O'Shaughnessy,  for  100  parts  of  Bengal  Opium,  3  parts,  the  same  for  Malwah  opium,  while 
Turkey  opium  yields  only  one  per  cent,  (from  notes). — Ei>.]  One  of  tlic  products  of  the  oxida- 
tion of  Narcotine  is  Opianic  acid  ;  of  the  mode  of  procuring  and  properties  of  which  we  subjoin 
the  following  remarks,  from  the  author's  notes.  «• 

Opianic  Acid. — This  substance  is  most  readily  obtained,  according  to  Liebig  and  Wohler,  by 
the  oxidation  of  narcotine  in  the  following  manner:  Dissolve  narcotine  in  an  excess  of  dilute 
sulphuric  acid,  add  to  the  solution  finely  powdered  binoxide  of  manganese,  and  apply  heat.  It 
will  soon  assume  a  yellow  saffron-like  colour,  and  evolve  carbonic  acid  gas.  Heat  to  boiling, 
which  is  to  be  kept  up  until  no  more  carbonic  acid  gas  escapes.  Both  the  manganese  and  sul- 
phuric acid  must  be  in  excess;  test  for  these,  and  then  filter  whilst  boiling.  In  cooling,  the 
fluid  will  nearly  wholly  congeal,  and  form  a  magma  of  fine  needle-like  crystals  of  opianic  acid. 
The  mass  is  to  be  placed  on  a  filter  to  allow  the  yellow-coloured  flufd  to  pass  off;  wash  several 
times  with  cold  water,  press  as  firmly  as  possible,  and  remove  impurities  by  treating  with  ani- 
mal charcoal,  and  repeated  recrystallization  from  boiling  water. 

Opianic  acid  crystallizes  in  very  small  shining  silky  prisms  of  indefinite  form.  It  is  but  slightly 
soluble  in  cold  water,  but  more  so  in  hot ;  so  that  a  saturated  solution,  in  cooling,  nearly  wholly 
crystallizes,  like  a  solution  of  benzoic  acid.  It  is  also  soluble  in  alcohol.  It  reacts  as  an  acid 
though  it  has  but  a  faintly  sour  and  bitter  taste.  It  readily  melts,  and  forms  a  clear  oil,  which 
crystallizes  on  cooling,  but  remains  amorphous  if  heated  beyond  the  point  of  melting.  It  does 
not  appear  to  be  volatile,  although  it  may  be  distilled  over,  a  circumstance  referable  to  its 
adhesion  to  the  sides  of  the  retort.  Heated  in  the  air  it  emits  an  aromatic  odour  (similar  to 
narcotine,  which  it  resembles  in  combustion),  with  a  vivid  flame  and  deposition  of  carbon. 
Opianic  acid  expels  carbonic  acid,  and  forms  soluble  salts,  with  bases.  The  salts  of  silver  and 
oxide  of  lead  crystallize  in  thin  shining  prisms  and  flakes.     It  contains  no  nitrogen.2 

5.  Narceine  (Narceina). — So  called  from  vaf*»,  stupor.  It  is  a  white,  inodorous  solid,  crys- 
tallized in  long,  fine,  silky  needles,  radiating  in  tufts  from  a  centre,  with  a  slightly  bitter,  and 
even  somewhat  metallic,  taste.  It  dissolves  in  230  parts  of  boiling  water,  or  375  parts  of  water 
at  60°.  It  fuses  at  about  198°,  and  at  a  higher  temperature  is  decomposed.  Narceine  has 
several  very  striking  properties  by  which  it  is  distinguished  from  other  substances.  The  first 
of  these  deserving  of  notice  is  the  action  of  mineral  acids  on  it.  Thus  the  sulphuric,  nitric,  and 
muriatic  acids,  so  diluted  with  water  that  they  cannot  alter  the  elementary  composition  of 
narceine,  give  this  substance  a  fine  light-blue  colour,  immediately  on  coming  in  contact  with  it. 
This  alteration  of  colour  does  not  appear  to  depend  on  any  change  in  the  elementary  compo- 
sition of  narceine,  since,  by  saturating  the  acids  with  ammonia,  the  narceine  is  precipitated 
unchanged.  When  much  water  is  added,  the  blue  colour  disappears.  Another  peculiar  trait 
of  narceine  is,  that  it  forms  a  bluish  compound  (iodide  of  narceine)  with  iodine;  heat  and 
alkalies  destroy  the  colour.  These  characters  are  sufficient  to  distinguish  narceine  from  all 
other  known  substances.  In  addition,  I  may  add  that  it  does  not  form  a  blue  colour  with  the 
sesquichloride  of  iron,  as  morphia  does. 

Narceine  was  at  first  supposed  to  be  a  vegetable  alkali;  but  as  it  does  not  affect  vegetable 
colours,  nor  combine  with  nor  saturate  acids,  it  is  now  regarded  as  a  neutral  principle.  Narceine 
is  composed  of  C^H^NO12. 

Two  grains  have  been  several  times  thrown  into  the  jugular  vein  of  a  dog,  without  producing 
any  appreciable  effect.     It  is  presumed,  therefore,  to  be  inert. 

6.  Meconiiie. — So  called  from  ^tnxiwv,  a  poppy.  It  is  a  white,  crystalline,  odourless  solid. 
Its  taste,  which  at  lirst  is  scarcely  perceptible,  is  afterwards  sensibly  acrid.  The  crystals  are  six- 
sided  prisms,  with  dihedral  summits.  It  fuses  at  194°,  and  becomes  a  colourless,  limpid  fluid. 
At  a  higher  temperature  it  may  be  distilled.  It  dissolves  in  265  parts  of  cold  water,  or  in 
eighteen  parts  of  boiling  water.  It  is  soluble  in  alcohol  and  in  ether.  It  is  distinguished  from 
morphia  and  codeia  by  its  not  possessing  alkaline  properties.  From  morphia  it  is  farther  dis- 
tinguished by  its  great  fusibility,  its  greater  solubility  in  water,  and  its  not  becoming  blue  on 
the  addition  of  sesquichloride  of  iron.  Cold  sulphuric  acid  dissolves  meconine,  the  solution 
hemg  limpid  and  colourless.  If  heat  be  applied,  the  liquid  becomes  dark.  If  the  quantity  of 
sulphuric  acid  be  small  iii  proportion  to  that  of  meconine,  the  liquid  assumes  a  green  colour. 
If  chlorine  gas  be  passed  over  fused  meconine,  the   latter  becomes  blood-red,  and   on   cooling 
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crystals.  The  compound  thus  formed  is  composed  of  chlorine  and  some  organic  base:  if 
the  first  be  removed  by  oxide  of  silver,  a  white  acid  is  obtained,  which  Couerbe  calls  mechloic 
acid  (C14H7010).  By  the  action  of  nitric  acid  on  meconine  we  obtain  hyponitromeconic  acid,  com- 
posed of  one  atom  of  meconine  and  half"  an  atom  of  hyponitrous  acid.  Meconine  is  remarkable 
for  not  containing  nitrogen.     Its  composition  is  C10H5O4. 

A  grain  dissolved  in  water,  and  injected  into  the  jugular  vein  of  a  dog,  produced  no  remark- 
able effect.  Farther  experiments,  however,  are  required  before  we  can  positively  declare  it  to 
be  an  inert  substance. 

7.  Thebaina  (Paramorplria).— So  called  from  Thebes,  an  ancient  city  of  Egypt.  It  is  a 
white,  crystalline,  fusible  solid,  having  an  acrid,  styptic  taste,  very  soluble  in  alcohol  and  ether, 
but  hardly  at  all  soluble  in  water.  It  possesses  alkaline  properties, and  dissolves  in  weak  acids. 
From  these  solutions  it  is  precipitated  by  alkalies.  An  excess  of  alkali  cannot  dissolve  it,  unless, 
indeed,  the  alkaline  solution  be  very  concentrated.  It  fuses  at  302°,  but  does  not  volatilize  at 
any  temperature.  It  is  distinguished  from  morphia  by  not  becoming  blue  on  the  addition  of 
the  perchloride  of  iron,  and  by  not  forming  crystallizable  salts  with  acids.  From  codeia  it  differs 
in  not  crystallizing  in  large  crystals,  and  in  not  forming  crystallizable  salts.  With  meconine 
and  narceine  it  has  no  analogy,  and  from  them  it  is  distinguished  by  the  want  of  the  peculiar 
properties  which  characterize  these  bodies.  It  resembles  narcotina  more  than  any  other  sub- 
stance, but  is  distinguished  by  the  crystals  being  shorter  or  granular,  and  wanting  the  pearly 
brilliancy  possessed  by  those  of  narcotina;  by  its  acrid  taste;  by  its  fusibility  at  302°;  by  its 
greater  solubility  in  alcohol ;  and  by  nitric  acid  when  dropped  on  it  converting  it  into  a  substance 
like  a  soft  resin,  before  dissolving  it.  Pelletier  considered  it  to  be  isomeric  with  morphia; — 
hence  lie  called  it  paramorphia.  According  to  Dr.  Kane's  analysis,  it  consists  of  CKH14N03; 
and  its  atomic  weight  is  202.  Couerbe's  analysis  gives  another  atom  of  oxygen.  The  last- 
mentioned  chemist  says  that,  by  fusion,  the  crystals  lose  two  atoms  of  water.  Magendie  states 
that  one  grain  injected  into  the  jugular  vein,  or  placed  in  the  pleura,  acts  like  bruciaor  strychnia, 
and  causes  tetanus  and  death  in  a  few  minutes. 

8.  Pseudomorphia. — This  is  a  substance  which  Pelletier  has  occasionally  met  with  in 
opium.  It  is  a  whitish  solid,  which,  like  morphia,  dissolves  in  caustic  alkalies,  is  reddened  by 
nitric  acid,  and  made  blue  by  contact  with  the  sesquichloride  of  iron.  But  it  does  not  decom- 
pose iodic  acid,  and  cannot  form  salts  with  acids.  It  consists  of  C27H,8N014.  It  is  not  poison- 
ous; at  least,  nearly  eight  grains,  given  to  a  rabbit,  produced  no  effect.  Pelletier  thinks  that 
pseudomorphia  must  be  some  combination  of  morphia,  in  which  this  substance  has  lost  its 
poisonous  properties. 

9.  Porphyroxin  ? — This  name  has  been  given  by  Merck1  to  a  supposed  new  principle 
found  in  Bengal  opium.  It  is  described  as  crystallizable,  fusible,  soluble  in  alcohol,  ether,  and 
weak  acids.  Alkalies  precipitate  it  from  its  acid  solution.  Farther  experiments  are  required 
to  determine  its  existence  and  precise  nature. 

10.  Resin — Drown,  insipid,  inodorous,  softened  by  heat,  insoluble  in  water  and  ether,  but 
soluble  in  alcohol  and  in  alkaline  lyes.     Nitrogen  is  a  constituent  of  it. 

11.  Extractive. — The  substance  usually  denominated  the  extractive  of  opium  is  probably 
a  heterogeneous  body.  It  is  brown  and  acid,  and  has  been  supposed  to  be  one  of  the  active 
principles  of  opium.  The  reasons  for  this  opinion  are  the  following:  In  the  first  place,  it  has 
been  asserted  that  after  the  morphia  has  been  separated  from  an  infusion  of  opium  by  magnesia, 
the  filtered  liquor  gives  by  evaporation  an  extract  which  produces  the  same  kind  of  narcotic 
effect  that  opium  does.2  Secondly,  the  effects  of  the  known  active  principles  of  opium  are  not 
sufficiently  powerful  to  authorize  us  to  refer  the  whole  of  the  active  properties  of  opium  to  them. 
Thus,  on  an  average,  100  parts  of  opium  yield  from  8  to  10  parts  of  morphia  (the  most 
active  of  the  known  constituents  of  opium),  and,  therefore,  if  this  alkali  were  the  only  active 
principle,  it  ought  to  be  10  or  12  times  as  powerful  as  opium  is.  Now  we  know  that  morphia 
is  but  little,  if  at  all,  more  active  than  opium,  and,  therefore,  this  last  mentioned  substance  either 
contains  some  other  active  principle,  or  the  activity  of  morphia  is  surprisingly  increased  by  the 
principle  or  principles  with  which  it  is  naturally  in  combination.  Butter3  says  the  insoluble 
residuum  possesses  considerable  narcotic  qualities. 

12.  Fatty  Matter.— Yellow  or  brownish.  Probably  colourless  when  pure.  It  reddens 
litmus,  and  unites  with  alkalies  to  form  soaps,  from  which  acids  disengage  it  apparently 
unchanged. 

13.  Meconic  Acid. — Hitherto  found  in  the  poppy  tribe  only.  It  is  usually  procured  from 
meconate  of  lime  by  acting  on  it,  in  hot  water,  with  hydrochloric  acid.  The  meconic  acid 
crystallizes  on  cooling.  The  formula  of  the  anhydrous  acid  is  C14HOn.  The  crystallized  acid 
contains  9  equivalents  of  water;  and  the  acid  dried  at  212°  contains  9  equivalents  of  water.  [The 
symbol  of  meconic  acid  is  Me.  The  formula  of  the  anhydrous  acid  is  C,4HO"=Me  ;  of  the  acid 
dried  at  212°,  C14HO"=Me+3  aq.;  of  the  crystallized  acid,  C,4HOn+3HO+0aq=Me4-9aq. 
It  is  admitted  by  chemists  to  be  a  tribasic  acid. — Ed.]     When  pure  it  is  in  the  form  of  white, 


1  Pharm.  Central- Blatt  fiir  1837,  S.  312;  and  Brit.  Ann.  of  Med.  ii.  S2. 

2  Berzclius,  Traitt  de  Chim.  t.  v.  p.  136;  and  t.  vi.  p.  152.  a  0p.  supra  cit. 
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hoi  is  also  a  solvent  for  rneconic  acid.  By  the  dry  distillation  of  meconic  acid  it  loses  carbonic 
acid  and  water,  and  becomes  pyromeconic  acid  (C10H3O5+aq.).  _ 

The  characteristics  of  meconic  acid  are  as  follows:  1st.  It  reddens  the  neutral  sesquisalts  of  iron, 
forming  the  meconate  of  the  sesquioxide  of  iron.  Alkalies,  protochloride  of  tin,  and  nitric  acid,  as- 
sisted by  heat,  destroy  this  red  colour.  A  solution  of  corrosive  sublimate,  which  destroys  the 
red  colour  of  sulphocyanide  of  iron,  does  not  decolorize  a  red  solution  of  meconate  of  iron.  2dly. 
It  forms  with  a  weak  solution  of  amnion iated  sulphate  of  coppei;  a  green  precipitate  (meconate  of 
copper).  3dly.  It  yields  white  precipitates  (meconates)  which  are  soluble  in  nitric  acid,  with 
acetate  of  lead,  nitrate  of  silver,  and  chloride  of  barium.  The  acetates  which,  like  meconic  acid, 
redden  the  sesquisalts  of  iron,  and  might,  therefore,  be  confounded  with  it,  do  not  occasion  pre- 
cipitates with  the  salts  of  lead  and  of  barium.  [Besides,  the  meconate  of  lead  is  insoluble  in 
acetic  acid — Ed.]  4th  ly.  It  is  not  reddened  by  chloride  of  gold,  which  reddens  hydrosulphocy- 
anic  acid  and  the  sulphooyanides. 

It  deserves  especial  notice  that  many  substances  enjoy  equally  with  meconic  acid  the  power 
of  communicating  a  red  colour  to  the  sesquisalts  of  iron.  The  following  are  some  of  them: 
the  acetates,  hydrosulphocyanic  arid,  and  the  sulphocyanides,  the  saliva  of  man  and  of  the  sheep,  the 
urine  of  man  (frequently),  infusion  of  white  mustard,  komenic,  pyromeconic,  and  indigotic  acids,  the 
liquid  obtained  by  the  action  of  hydrochloric  acid  on  detonating  silver,  the  decoctions  of  Cetraria 
islandica  and  of  Gigartina  Helminthocorton. 

Meconic  acid  is  believed  to  be  an  inert  substance.  Serturner  swallowed  five  grains  of  it 
without  observing  any  effect.  Sommering  gave  ten  grains  to  a  dog;  Feneglioand  Blengini  gave 
eight  grains  to  dogs,  crows,  and  frogs,  and  four  grains  to  various  men;  in  all  cases  no  effects 
were  observed.1  Combined  with  bases  it  doubtless  modifies  their  action.  Meconate  of  soda, 
however,  is  not  active,  as  Serturner  asserted.  It  is  supposed  that  the  effect  of  the  morphia  in 
opium  is  modified  by  its  combination  with  meconic  acid.  I  have  already  mentioned  that  this 
acid  is  said  to  bean  antidote  in  cases  of  poisoning  by  corrosive  sublimate.  If,  however,  the  state- 
ment be  true,  the  fact  is  of  little  practical  value,  on  account  of  the  scarcity  of  the  acid;  for 
neither  opium  nor  laudanum  can  be  given  in  quantity  sufficient  to  neutralize  the  effect  of  this 
salt,  without  proving  deleterious.  Moreover,  we  have  other  good  and  easily  accessible  anti- 
dotes.    Anthelmintic  properties  have  been  ascribed  to  the  acid  and  some  of  its  salts. 

Chemical  Characteristics. — Litmus  paper  is  reddened  by  a  watery  infusion  of 
opium  (or  tincture  of  opium  diluted  with  water),  owing  to  a  free  acid  (meconic). 
Sesquichloride  of  iron  gives  it  a  deep  red  colour  (meconate  of  iron).  Acetate  and  diace- 
tate  of  lead  occasion  a  copious  gray  precipitate  (meconate  and  sulphate  of  lead,  with 
colouring  matter),  which,  treated  by  sulphuric  acid  or  sulphuretted  hydrogen,  yields 
free  meconic  acid.  Chloride  of  barium  also  causes  a  precipitate  (meconate  and  sulr 
phate  of  baryta).  Ammonia  renders  the  infusion  turbid  (precipitated  morphia  and 
narcotlna).  Tincture  of  nutgalls  causes  a  precipitate  (tannates  of  morphia  and 
codeia).  Nitric  acid  communicates  to  the  infusion  a  red  colour  (oxidized?  mor- 
phia). Iodic  acid  and  starch  cause,  after  some  hours,  a  blue  precipitate  (iodide  of 
starch).  This  last  test  does  not  always  succeed.  Chloride  of  gold  causes  a  deep 
fawn-coloured  precipitate. 

Application  to  Medico-legal  Purposes. — On  examining  the  alimentary  canal  of  persons 
destroyed  by  opium,  it  not  unfrequently  happens  that  no  traces  of  the  poison  can  be  obtained. 
I  have  met  with  several  instances  of  this,  and  others  are  referred  to  by  Dr.  Christison.2  Either, 
therefore,  opium  is  rapidly  absorbed,  and  its  unassimilated  parts  are  thrown  out  of  the  system 
by  the  excretories,  or  the  constituents  of  this  substance  are  digestible  and  assimilable. 

The  characters  available  for  the  detection  of  opium  are  twofold,  physical  and  chemical. 

1.  Physical  Characteristics.— Whether  in  the  solid  state,  or  dissolved  in  water  or  spirit, 
opium  possesses  three  physical  properties,  by  one  or  more  of  which  it  may  be  frequently 
recognized.  These  are,  a  more  or  less  brown  colour,  a  remarkable  and  peculiar  odour,  and  a  bitter 
taste.  Of  these  the  odour  is  the  only  characteristic  one.  In  the  alimentary  canal  it  is  strongest 
when  the  stomach  is  just  opened,  or  when  the  opiate  liquor  is  just  reaching  the  boiling  point 
Other  odours,  however,  frequently  mask  it.  The  analogy  between  the  odours  of  lactucarium 
and  opium  deserves  notice. 

2.  Chemical  Characteristics  —The  chemical  tests  of  opium  are  those  for  meconic  acid 
and  morphia  above  mentioned.  In  a  case  of  suspected  poisoning,  the  stomach  and  duodenum 
(cut  into  small  pieces)  with  their  contents,  are  to  be  digested  in  distilled  water,  and  the  solu- 
tion filtered  successively  through  a  sieve,  muslin,  and  paper.     A   little  acetic  acid  added  to  the 


1  Richter,  Ausf.  Arzneim.  Bd.  ii.  S.  616.  2   „      _    . 

'        J  *  On  Poisons. 
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water  coagulates  any  caseum,  and  is  thought  to  facilitate  the  solution  of  the  morphia.  Its  pre- 
sence in  large  quantity  is  objectionable,  on  account  of  the  red  colour  produced  by  the  action  of 
the  acetates  on  the  ferruginous  salts;  this  resembles  the  colour  developed  with  these  salts  by 
meconic  acid. 

a.  Application  of  Trial  Tests. — To  a  small  portion  of  the  filtered  liquid  apply  the  following 
tests : — 

1.  A  few  drops  of  tincture  of  chloride  of  iron,  which  produces  a  red  colour  (meconate  of  iron) 
in  an  opiate  solution. 

2.  Apply  excess  of  strong  nitric  acid,  which  also  reddens  (oxidizes?  morphia)  opiate  liquors. 

3.  Add  iodic  acid  and  starch,  and  set  aside  for  twenty-four  hours.  Blue  iodide  of  starch  is 
sometimes  formed  if  morphia  be  present  (unless,  indeed,  the  quantity  be  very  minute). — The 
fallacies  of  these  tests  have  been  already  stated  (see  Moiiphia). 

The  success  or  failure  of  these  tests  is  not  to  be  considered  as  absolutely  decisive  as  to  the 
presence  or  absence  of  opium. 

8.  Separation  of  the  Morphia  and  Meconic  Acid. — Add  to  the  filtered  liquor  a  considerable 
excess  of  a  solution  of  acetate  of  lead,  and  set  aside  in  a  tall  vessel  for  the  precipitate  (meconate 
and  sulphate  of  lead,  will)  cohruring  matter)  to  subside,  leaving  a  clear  liquor  (acetates  of  morphia 
and  lead,  &c).  Pour  off  the  latter,  and  collect  the  precipitate  on  a  filter.  Before  adding  the 
acetate  of  lead,  it  may  be  sometimes  necessary  to  evaporate  the  liquor,  in  a  water-bath,  to  the 
consistence  of  syrup,  which  is  to  be  digested  and  boiled  in  alcohol,  and  the  alcoholic  tincture 
evaporated,  and  the  residuum  dissolved  in  water.  To  the  filtered  solution  add  the  acetate  of 
lead.  This  complication  of  the  process  is  not  usually  necessary.  Farthertnore,  by  boiling  with 
water,  meconic  acid  is  decomposed. 

The  above-mentioned  clear  liquor  and  the  lead-precipitate  are  then  to  be  tested  (the  first  for 
morphia,  the  second  for  meconic  acid),  as  follows: —  ' 


Proceeding   with  the   lead-precipitate    (meconate 
and  sulphate  of  lead,  and  colouring  matter). 

Suspend  the  lead-precipitate  in  water  con- 
tained in  a  conical  glass,  and  pass  a  stream  of 
sulphuretted  hydrogen  through  it,  to  convert 
the  lead  into  a  sulphuret,  which  is  to  be  re- 
moved by  filtration.  The  clear  liquor  is  then 
to  be  gently  heated  (to  expel  the  excess  of 
sulphuretted  hydrogen),  and,  if  necessary,  con- 
centrated by  evaporation.  Or  add  a  few  drops 
of  diluted  sulphuric  acid  to  the  meconate  of 
lead,  by  which  an  insoluble  sulphate  of  lead 
is  formed,  and  meconic  acid  held  in  solution. 
Boiling  decomposes  the  meconic  acid.  The 
tests  for  meconic  acid  are  then  to  be  applied, 
viz  : — 

a.  Tincture  of  chloride  of  iron. 

b.  Ammoniacal  sulphate  of  copper. 

c.  Chloride  of  gold. 

d.  Acetate  of  lead. 


2.  Proceeding  with  the  clear  liquor  (solution  of 
the  acetates  of  morphia  and  lead). 

Place  the  clear  liquor  in  a  conical  glass,  and 
pass  through  it  a  stream  of  sulphuretted  hy- 
drogen, to  precipitate  the  lead,  and  then  filter. 
Then  boil  the  filtered  liquor,  and,  if  necessary, 
concentrate  by  evaporation.  To  the  clear 
liquor  apply  the  tests  for  morphia,  viz  : — 

a.  Strong  nitric  acid  in  excess. 

6.  Iodic  acid  and  starch  (several  hours  may 
be  necessary  for  the  success  of  this  test  ) 

c.  Tincture  of  chloride  of  iron  (this  test  will 
only  succeed  with  solid  morphia,  or  very 
concentrated  solutions). 

d.  Ammonia. 

e.  Infusion  of  nutgalls  (this  test  will  not  an- 
swer if  much  free  acid  be  in  the  liquor). 

/.    Chlorine,  and  afterwards  ammonia. 


Dr.  Christison  observes,  that 1;  It  will  often  happen,  in  actual  practice,  that  the  only  indication 
of  opium  to  be  procured  by  the  process  consists  in  the  deep  red  colour  struck  by  permuriate  of 
iron  with  the  meconic  acid.  Now,  will  this  alone  constitute  sufficient  proof  of  the  presence  of 
opium?  On  the  whole,  I  am  inclined  to  reply  in  the  affirmative."'  I  regret  I  cannot  agree 
with  him  in  this  conclusion,  since  several  other  substances  produce  the  same  colour,  and  three 
of  these  are  very  likely  to  be  met  with  in  the  alimentary  canal,  namely,  the  acetates  (thus 
acetate  of  ammonia  or  acetate  of  potash  administered  medicinally),  mustard  and  saliva.  [It  is 
also  to  be  remarked  that  the  colour  of  the  acetate  of  iron  is  not  destroyed  by  a  solution  of  corro- 
sive sublimate. — Ed.]  In  regard  to  saliva,  he  remarks:  "It  is  seldom  possible  to  procure  a 
distinct  blood-red  coloration  from  the  saliva,  except  by  evaporating  a  large  quantity  to  dryness, 
and  redissolving  the  residue  in  a  small  quantity  of  water ;  and  I  question  whether  it  can  be 
separated  at  all  after  the  saliva  is  mixed  with  the  complex  contents  of  the  stomach."  I  am 
sorry  again  to  be  at  issue  with  so  high  an  authority,  but  our  results  being  discordant,  it  is  but 
right  1  should  state  my  experience.  In  a  large  majority  of  cases,  I  find  saliva  is  distinctly  and 
unequivocally  reddened  by  the  persalts  of  iron.  In  some  few  cases  only  have  I  observed  this 
test  indistinct.  I  have  several  times  obtained  from  the  stomachs  of  subjects  in  the  dissecting- 
room  a  liquor  which  reddened  the  salts  of  iron." 

Estimation  of  the  Purity  and  Strength  of  Opium. — Opium  is  brought 
into  the  market  of  very  unequal  degrees  of  purity,  in  consequence  of  its  having 
been  subjected  to  adulteration ;  and  partly,  perhaps,  from  the  employment  of  dif- 
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ferent  methods  of  preparation.  Moreover,  its  consistence  is  by  no  means  uniform  ; 
that  of  some  kinds  being  quite  soft  (as  the  Patna  and  Benares),  and  of  others 
quite  hard  (as  some  of  the  Egyptian  opium).  As  this  difference  depends  on  the 
presence  of  unequal  quantities  of  water,  an  obvious  variation  of  strength  is  the 
consequence.  Moreover,  the  quantity  of  morphia  in  good  opium  of  different  or 
even  of  the  same  localities  is  by  no  means  constant.  Farthermore,  opium,  from 
which  the  morphia  has  been  extracted,  has  been  fraudulently  introduced  into  com- 
merce.1 It  is  highly  desirable,  therefore,  to  have  a  ready,  easy,  accurate,  and  pre- 
cise method  of  determining  the  purity  and  strength  of  opium.  I  regret  to  state 
that  such  a  method  is  still  a  desideratum. 

1.  Of  the  Estimation  of  the  Water.— This  will  be  readily  judged  of  by  the  consistence, 
but  still  better  by  observing  the  loss  on  drying  a  given  weight  of  the  opium  at  212°. 

2.  Of  the  Detection  of  Fokeign  Bodies. — A  physical  examination  of  opium  will  fre- 
quently detect  impurities  (as  leaves,  bullets,  stones,  fruit,  &c).  If  a  decoction  of  the  suspected 
opium  be  made  and  strained,  various  foreign  mailers  are  left  on  the  sieve.  In  this  way,  I 
obtained  10  drachms  of  small  stones  and  gravel  from  10  ounces  of  opium.  On  another  occa- 
sion I  detected  a  gelatiniform  substance,  which  was  insoluble  in  both  water  and  alcohol,  in  an 
opium  (Egyptian?),  the  tincture  of  which  could  not  be  rendered  clear  by  filtration.  A  decoction 
of  opium,  when  cold,  should  not  give  a  blue  precipitate  (iodide  of  starch)  on  the  addition  of 
tincture  of  iodine;  if  it  do,  the  presence  of  starch  or  Hour  is  obvious. 

3.  Of  the  Estimation  of  the  Quantity  of  Morphia  in  Opium.  (Morphiometry.) — This 
is  a  subject  of  no  slight  difficulty.  A  remark  connected  with  it,  which  deserves  notice,  is  that 
there  is  no  constant  ratio  between  the  quantity  of  morphia  in  a  given  sample  of  opium  and 
that  of  any  other  constituent.  Berthemot,2  however,  is  of  opinion  that  it  is  in  the  ratio  of  that 
of  the  meconic  acid.  The  correctness  of  this  opinion  is  not  borne  out  by  my  own  observation, 
and  was  positively  denied  by  Robiquet.3  It  follows,  therefore,  that  the  extraction  of  the  mor- 
phia is  the  only  true  morphiometrieal  method  of  proceeding.  Several  methods  of  effecting  this 
have  been  proposed. 

a.  Process  of  the  Edinburgh  Pharmacopceia. — "  A  solution  of  100  grains,  macerated  twenty-four 
hours  in  two  fluidounces  of  water,  filtered,  and  strongly  squeezed  in  a  cloth,  if  precipitated  by 
a  cold  solution  of  half  an  ounce  of  carbonate  of  soda  in  two  waters,  and  heated  till  the  preci- 
pitate shrinks  and  fuses,  will  yield  a  solid  mass  on  cooling,  which  weighs,  when  dry,  at  least  11 
grains,  and,  if  pulverized,  dissolves  entirely  in  solution  of  oxalic  acid." — Ph.  Ed.  1839.  This 
is  a  modification  of  the  process  for  procuring  disulphate  of  quina,  and  of  estimating  the  quality 
of  yellow  bark.  The  fused  mass  obtained  by  the  process  is  morphia,  narcotine,  and  resinous 
extractive.  From  the  trials  I  have  made  of  this  process,  I  am  inclined  to  speak  very  doubtfully 
of  its  value.  Morphia  is  soluble  in  a  solution  of  carbonate  of  soda,  and,  therefore,  variations  in 
the  degree  of  heat  applied  to  the  liquor,  as  well  as  in  the  time  during  which  it  is  subjected  to 
heat,  will  be  attended  with  corresponding  variations  in  the  results.  Nay,  if  the  heat  be  main- 
tained too  long,  the  whole  of  the  morphia  will  be  dissolved  !  Hence,  therefore,  to  prove  suc- 
cessful, this  process  requires  more  precautions  than  the  directions  of  the  College  would  lead  one 
to  imagine. 

&.  Thiboumary1  s  process. — Prepare  an  aqueous  extract  of  the  opium  to  be  examined,  and  dis- 
solve it  in  water.  Add  ammonia  to  the  boiling  liquor  [taking  care  not  to  add  much  excess], 
and,  when  cool,  filter.  Wash  the  precipitate  on  the  filter  first  with  cold  water,  then  with 
proof  spirit,  and  afterwards  dry  it.  Then  boil  it  with  animal  charcoal  in  rectified  spirit,  and 
evaporate  the  filtered  liquor,  by  which  crystals  of  morphia  are  procured.4 — The  following  modi- 
fications of  the  process  will  be  found  valuable:  After  the  precipitate  on  the  filter  has  been 
washed  with  water,  dry  it,  mix  it  with  proof  spirit,  and  add  drop  by  drop  acetic  acid  until  the 
solution  slightly  reddens  litmus.  By  this  means  the  morphia,  and  not  the  narcotina,  will  be 
dissolved.  Precipitate  the  morphia  from  the  filtered  solution  by  ammonia.  This  perhaps  is 
the  best  process  for  determining  the  goodness  of  opium  at  present  known. 

y.  BerthemoVs  process. — To  a  filtered  infusion  of  opium  add  chloride  of  calcium,  boil,  filter  (to 
get  rid  of  the  meconate  and  sulphate  of  lime),  and  evaporate  to  the  consistence  of  syrup.  The 
residuum  should  form  a  granular  crystalline  mass  (principally  hydrochlorate  of  morphia),  which 
is  to  be  separated  from  the  mother-water,  and  purified  by  resolution  in  water."'  This  is  an 
application  of  Gregory's  process,  hereafter  to  be  described.  It  appears  to  be  an  objectionable 
method,  as  a  considerable  portion  of  the  morphia  will  be  left  in  the  motherdiquor. 

J.  Couerbe's  proress.— Boil  an  infusion  of  opium  with  lime  (which  dissolves  the  morphia),  and 
filter  through  paper.  Saturate  the  filtered  liquor  with  an  acid,  and  precipitate  the  morphia  by 
ammonia.     This,  perhaps,  is  the  most  speedy  process  for  the  detection  of  opium. 


1  Journ.  de  Pharm.  xxiv.  325,  446  j  xxv.  297;  also  Journ.  de  Chim.  Mid.  iv.  2nde  Ser.  pp.  335  432. 

a  Journ.  de  Pharm.  xxiv.  445.  a  Ibid.  p.  43S. 

4  Journ.  de  Chim.  Mid.  iv.  405,  2e  Ser.  s  Journ.  de  Pharm.  xxiv.  448. 
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[As  a  summary  of  the  characters  of  good  opium  we  subjoin  the  following  paragraph,  which 
we  find  among  the  author's  notes : — 

1.  Treated  with  cold  water,  it  ought  to  completely  divide  itself.  The  extractive  matter 
should  be  dissolved,  and  the  resinoid  matter  should  be  separated. 

2.  The  liquor,  which  is  at  first  turbid,  should  become  clear  by  repose,  and  assume  a  more  or 
less  deep  brown  colour. 

a.  It  should  give  a  wine-red  colour  with  persalts  of  iron  (meconic  acid). 

6.  It  should  give  a  whitish  precipitate  with  chloride  of  calcium  by  the  aid  of  heat  (meconate 
and  sulphate  of  lime).  The  supernatant  liquor,  filtrated  and  concentrated  by  evaporation, 
should  deposit  crystals  of  muriate  of  morphia. 

c.  It  should  give  with  ammonia  dropped  into  the  boiling  liquor  a  precipitate,  especially  after 
cooling,  consisting  of  coloured  morphia  mixed  with  resin,  narcotine,  and  a  little  meconate  of 
lime. 

Some  of  the  peculiar  ingredients  of  opium  are  not  discoverable  in  the  infusion  or  decoction; 
such  as  narcotina,  codeia,  meconine,  narceine,  and  thebaina. — En.] 

Physiological  Effects,  a.  On  Vegetables. — The  effects  of  opium  on  plants 
have  been  principally  examined  by  Marcet1  and  Macaire.2  The  latter  writer  states 
that  the  stamens'  of  the  barberry  (Berberis  vulgaris)  and  the  leaves  of  the  sensitive 
plant  lost  their  contractility,  and  soon  died,  when  the  stems  of  these  vegetables  were 
immersed  in  an  aqueous  solution  of  opium.  But  I  have  tried  this  experiment  with 
a  different  result.  I  immersed  a  flowering  stem  of  the  barberry  in  water,  to  which 
the  tincture  of  opium  had  been  added.  In  thirty  hours,  I  could  not  perceive  any 
effect  on  the  plant.  The  stamens,  even  in  the  overblown  flowers,  still  retained  their 
contractility.  Charvet  states  that  he  watered  a  sensitive  plant  with  a  moderately 
strong  infusion  of  opium  forty-eight  days,  without  affecting  the  irritability  of  the 
plant.  By  immersing  a  portion  of  Chara  in  a  solution  of  opium  the  circulation  of 
this  plant  becomes  slower,  is  soon  suspended,. and  is  ultimately  stopped.3 

/3.  On  Animals  generally. — The  operation  of  opium  on  animals  has  repeatedly 
been  the  subject  of  physiological  investigation.  An  abstract  of  a  considerable 
number  of  experiments  made  by  various  individuals  has  been  published  by  Wibmer.4 
The  most  complete  and  extended  series  of  experiments  is  that  made  b}T  Charvet5  on 
the  different  classes  of  animals,  for  the  purpose  of  determining  its  comparative 
action.  While  on  all  it  has  been  found  to  act  as  a  poison,  its  effects  are  observed 
to  vary  somewhat,  according  to  the  degree  of  development  of  the  nervous  system. 

In  the  in  vertebra  ted  animals  opium  causes  weakness  or  paralysis  of  the  contractile 
tissues,  with  gradual  sinking,  and  death.  Thus,  in  the  polygastrica  and  the  anne- 
lides,  it  first  accelerates  the  animal  movements,  but  afterwards  paralyzes  them. 
Now,  in  the  lower  invertebrata,  a  central  nervous  apparatus  is  altogether  wanting; 
while  in  the  higher  animals  of  this  class  it  is  not  sufficiently  developed  to  exercise 
that  influence  over  the  whole  individual  which  we  observe  it  to  possess  in  the  ver- 
tebrated  classes. 

In  the  vertebrated  animals,  we  have  a  high  development  of  the  central  organs  of 
the  nervous  system,  and  a  consequent  increase  in  the  number  of  symptoms  caused 
by  opium.  Thus,  in  fishes,  amphibials,  and  reptiles,  we  observe,  in  addition  to  the 
weakened  and  paralytic  condition  of  the  contractile  tissues,  convulsions.  In  fish,, 
the  convulsive  contractions  bend  the  body  laterally ;  whereas,  in  the  other  verte- 
brata,  the  superior  dorsal  muscles  are  affected,  and  hence  the  head  and  tail  are 
elevated  These  differences  obviously  depend  on  the  disposition  of  the  muscles. 
Proceeding  in  the  ascending  order,  we  observe  in  birds  and  mammals,  besides  the 
paralysis  and  convulsions,  stupor.  The  last-mentioned  symptom,  however,  is  prin- 
cipally manifested  in  the  highest  of  the  mammals,  man  ;  that  is,  in  that  animal 
which  has  the  most  highly  developed  brain;  while,  in  some  of  the  lower  mammals, 
as  the  ruminants,  it  is  scarcely  observed;  and  even  in  the  carnivora,  as  dogs,  it  is 
very  slight.     It  is  somewhat  remarkable  that  the  stupor  is  more  manifest  in  birds 

i  Ann.  tie  Chim.  tt  Phys.  xxix.  20.  a  Ibid,  xxxix.  213. 

■  Mi  |  on  the  Progress  of  Vegetable  Physiology  during  the  year  IS37,  translated  by  W.  Francis, 

p.  it.  Lond.  1839. 
«  rVirk.  d.  Arzneim.  u.  Gifte,  Bd.  iv.  S.  74,  et  seq.  »  Be  V Action  eomp.  de  V Opium,  Paris,  1826. 
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than  in  the  lower  mammals.  Moreover,  it  is  not  undeserving  of  notice  that  the 
operation  of  opium  on  the  different  races  of  man  is  not  uniform.  On  the  negro, 
the  Malay,  and  the  Javanese,  it  more  frequently  acts  as  an  excitant,  causing  furi- 
ous madness,  or  delirium  and  convulsions.  Are  we  to  ascribe  the  less  frequent 
occurrence  of  these  svmptoms  in  the  Caucasian  variety  to  the  greater  development 
of  his  brain  ?  In  conclusion,  then,  it  appears  that  the  effects  of  opium  on  the  ani- 
mal kingdom  have  a  relation  to  the  degree  of  development  and  influence  of  the 
nervous  system. 

r.  On  31<m. — I  propose  to  examine  the  effects  of  opium  under  three  heads  or 
subdivisions  :  first,  the  effects  of  one  or  a  few  doses  employed  medicinally  ;  secondly, 
the  effects  of  the  habitual  employment  of  opium,  either  by  chewing  or  smoking  it; 
and  thirdly,  its  effects  on  the  different  systems  of  organs. 

1.  Effects  of  one  or  a  few  doses. — We  may  consider  these  under  three  degrees 
of  operation. 

First  degree  of  operation. — In  small  doses,  as  from  a  quarter  of  a  grain  to  one 
grain,  opium  generally  acts  as  a  stimulant,  though  in  this  respect  the  symptoms  are 
not  uniform.  Usually,  the  vascular  system  is  somewhat  excited,  and  a  sensation  of 
fulness  is  experienced  about  the  head.  Dr.  Crumpe1  took  one  grain  of  opium  when 
his  pulse  was  at  70,  and  the  alteration  in  the  number  of  beats  was  as  follows : — 
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The  excitement  in  the  cerebral  vascular  system  is  accompanied  by  alterations  in 
the  condition  of  the  nervous  functions.  The  mind  is  usually  exhilarated ;  the  ideas 
flow  more  quickly ;  a  pleasurable  or  comfortable  condition  of  the  whole  system  is 
experienced,  difficult  to  describe ;  there  is  a  capability  of  greater  exertion  than 
usual.  These  symptoms  are  followed  by  a  diminution  of  muscular  power,  and  of 
susceptibility  to  the  impression  of  external  objects ;  a  desire  of  repose  is  experi- 
enced, with  a  tendency  to  sleep.  While  these  effects  are  taking  place,  the  mouth 
and  throat  become  dry,  and  hunger  is  diminished,  though  the  thirst  is  increased ; 
and  slight  constipation  usually  follows.  Such  are  the  ordinary  effects  of  a  small 
dose  of  opium  on  persons  unaccustomed  to  its  use.  By  repetition,  however,  its  in- 
fluence becomes  considerably  diminished ;  and  those,  therefore,  who  resort  to  it  for 
the  purpose  of  producing  a  pleasurable  excitement,  are  obliged  to  augment  the  dose 
to  keep  up  an  equal  effect. 

Second  degree  of  operation. — Given  in  a  full  medicinal  dose  (as  from  two  to  four 
grains),  the  stage  of  excitement  is  soon  followed  by  that  of  depression.  The  pulse, 
which  at  first  is  increased  in  fulness  and  frequency,  is  afterwards  reduced  below  the 
natural  standard.  The  effect  of  two  grains  and  a  half  on  Dr.  Crumpe  (when  his 
pulse  was  beating  at  70)  was  as  follows : — a 
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The  skin  becomes  hot;  the  mouth  and  throat  dry ;  the  appetite  diminished  •  the 
thirst  increased ;  and  frequently  nausea,  or  even  vomiting,  is  induced.  The  symp- 
toms of  excitement  soon  pass  away,  and  a  state  of  torpor  succeeds ;  the  individual 
seems  indisposed  to  exertion ;  the  muscular  system  appears  enfeebled  ;  the  force  of 
external  impressions  on  the  organs  of  the  senses  is  diminished ;  and  'the  ideas  be- 
come confused.  This  state  is  followed  by  an  almost  irresistible  desire  of  sleep 
which  is  frequently  attended  by  dreams— sometimes  of  a   pleasing,  at  others  of  a 


1  Inq.  into  the  Nat.  and  Prop,  of  Opium,  p.  33,  1793. 


Op.  supra  cit.  p.  85. 
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frightful  nature.     These  effects  are  usually  succeeded  by  constipation  (which  may 
continue  for  several  days),  by  nausea,  furred  tongue,  headache,  and  listlessness. 

Thml  degree  of  operation  •  poisonous  effects  of  opium. — Dr.  Christison  has  so 
briefly  summed  up  the  effects  of  a  poisonous  dose  of  opium,  that  I  cannot  do  better 
than  quote  his  statement:  "The  symptoms  of  poisoning  with  opium,  when  it  is 
administered  at  once  in  a  dangerous  dose,  begin  with  giddiness  and  stupor,  generally 
without  any  previous  stimulus.  The  stupor  rapidly  increasing,  the  person  becomes 
motionless  and  insensible  to  external  impressions;  he  breathes  very  slowly,  gene- 
rally lies  quite  still,  with  his  eyes  shut  and  the  pupils  contracted;  and  the  whole 
expression  of  the  countenance  is  that  of  a  deep  and  perfect  repose.  As  the  poison- 
ing advances,  the  features  become  ghastly,  the  pulse  feeble  and  imperceptible,  the 
muscles  exceedingly  relaxed,  and,  unless  assistance  is  speedily  procured,  death  en- 
sues. If  the  person  recovers,  the  sopor  is  succeeded  by  prolonged  sleep,  which 
commonly  ends  in  twenty-four  or  thirty-six  hours,  and  is  followed  by  nausea,  vomit- 
ing, giddiness,  and  loathing  of  food." 

2.  Habitual  use  of  Opium. — Of  those  who  habitually  employ  opium  as  an  in- 
toxicant, some  chew  or  eat  it ;  others  smoke  it. 

Opium-eating. — The  ill  effects  of  opium-eating  have  been  described  by  most 
travellers  in  Turkey  and  Persia,  where  this  practice  is  carried  to  a  greater  extent 
than  in  any  other  part  of  the  world.  In  the  writings  of  Dr.  Eussell,1  Chardin,2  the 
Baron  de  Tott,8  Pouqueville,4  and  Madden,5  will  be  found  notices  of  these  effects. 
The  following  extract  is  from  one  of  the  latest  accounts,  that  of  Dr.  Oppenheim  : — 8 

"The  causes  leading  to  the  use  of  opium  are  many,  and  among  them  may  be  reckoned  the 
following:  long-continued  diarrhoea,  as  a  remedy  for  which  opium 'is  used  in  the  first  instance, 
and  its  use  afterwards  continued  from  habit;  chronic  coughs,  in  which  opium  is  also  used  as  a 
popular  remedy;  habitual  drunkards  also  frequently'have  recourse  to  opium  as  a  new  stimulus, 
after  they  have  abjured  wine  in  some  fit  of  repentance.  Persons  holding  high  offices  or  dig- 
nities in  the  state  have  also  recourse  to  opium,  when  the  preservation  of  their  character  forbids 
them  the  use  of  wine;  some  very  strict  believers  also  take  opium  as  a  restorative  in  cases  of 
great  exertion,  as  the  Tartars  (couriers),  who  travel  with  astonishing  celerity.  Opium-eaters 
generally  begin  with  doses  of"  from  half  a  grain  to  two  grains,  and  gradually  increase  the  quan- 
tity till  it  amounts  to  two  drachms,  and  sometimes  more,  a  day;  they  usually  take  the  opium  in 
pills,  but  avoid  drinking  any  water  after  having  swallowed  them,  as  this  is  said  to  produce  vio- 
lent colic;  to  make  it  mure  palatable,  it  is  sometimes  mixed  with  syrups  or  thickened  juices; 
but  in  litis  form  it  is  less  intoxicating,  and  resembles  mead  ;  it  is  then  taken  with  a  spoon,  or  is 
dried  in  small  cakes  with  the  words  Mash  Allah,  the  "  work  of  God,"  imprinted  on  them.  The 
effect  of  the  opium  manifests  itself  one  or  two  hours  after  it  has  been  taken,  and  lasts  for  five 
or  six  hours,  according  to  the  dose  taken  and  the  idiosyncrasy  of  the  subject.  In  persons  accus- 
tomed to  take  it,  it  produces  a  high  degree  of  animation,  which  the  Theriaki  (opium-eaters) 
represent  as  the  acme  of  happiness. 

"The  habitual  opium-eater  is  instantly  recognized  by  his  appearance.  A  total  attenuation  of 
body,  a  withered,  yellow  countenance,  a  lame  gait,  a  bending  of  the  spine,  frequently  to  such  a 
degree  as  to  assume  a  circular  form,  and  glossy,  deep  sunken  eyes,  betray  him  at  the  first  glance. 
The  digestive  organs  are  in  the  highest  degree  disturbed,  the  sufferer  eats  scarcely  anything, 
and  has  hardly  one  evacuation  in  a  week;  li is  mental  and  bodily  powers  are  destroyed,  he  is 
impotent.  By  degrees,  as  the  habit  becomes  more  confirmed,  his  strength  continues  decreasing, 
the  craving  for  the  stimulus  becomes  even  greater,  and,  to  produce  the  desired  effect,  the  dose 
must  constantly  be  augmented.  When  the  dose  of  two  or  three  drachms  a  day  no  longer  pro- 
duces the  beatific  intoxication  so  eagerly  sought  by  the  Opiophagi,  they  mix  the  opium  with 
[corrosive]  sublimate,  increasing  the  quantity  till  it  reaches  to  ten  grains  a  day;  it  then  acts 
as  a  stimulant.  After  long  indulgence  the  opium  eater  becomes  subject  to  nervous  or  neuralgic 
pains,  to  which  opium  itself  brings  no  relief.  These  people  seldom  attain  the  age  of  forty,  if 
they  have  begun  to  use  opium  at  an  early  age.  The  fasts  in  the  month  of  Ramasan  are  for 
them  fraught  with  the  most  dreadful  tortures,  as  during  the  whole  of  that  mouth  they  are  not 
allowed  to  take  anything  (lining  the  day.  It  is  said  that,  to  assuage  their  sufferings,  they  swallow 
before  the  morning  prayer,  besides  the  usual  dose,  a  certain  number  of  other  doses,  each 
Wrapped    up    in    its    particular    paper,  having    previously   calculated    the   time    when    each 

1  Nat.  Hist,  of  Aleppo,  i.  196,  1794.  a  Voy.  en  Perse  et  autres  Lieux  de  VOrient. 

3  Mini,  sur  Us  Turrs  it  lei  Tart.  1TS5.  4   Voy.  en  Morte,  en  Constant    t.  ii.  p.  123   1805. 

»  Travis  in  Turkey,  *c.  vol.  i.  p. 23,  1839. 

*  Ueber  d.  Zust.  il .  lit  ilk.  u.  uber  d.  Volskrankh.  in  d.  Europ.  u.  Asiat.-Turkei.   Hainb.  1S38.  Als'j  Brit, 
and  For.  Med.  Rev   vol.  iv.  p.  394. 
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envelop  shall  be  unfolded,  and  allow  the  pill  to  produce  the  effects  of  their  usual  allowance. 
When  this  baneful  habit  has  become  confirmed,  it  is  almost  impossible  to  break  it  oil ;  the  torments 
of  the  opium-eater,  when  deprived  of  this  stimulant,  are  as  dreadful  as  bis  bliss  is  complete 
when  he  has  taken  it;  to  him,  night  brings  the  torments  of  hell;  day,  the  bliss  of  paradise. 
Those  who  do  make  the  attempt  to  discontinue  the  use  of  opium,  usually  mix  it  with  wax, 
and  daily  diminishing  the  quantity  of  the  opium,  the  pill  at  last  contains  nothing  but  wax." 

For  an  account  of  the  effects  produced  on  English  opium-eaters,  T  may  refer  to 
the  well-known  confessions  of  Mr.  De  Quincey,1  and  of  the  late  Mr.  S.  T.  Cole- 
ridge.3 Numerous  instances  of  the  enormous  quantities  of  opium  which,  by  habit, 
may  be  taken  with  impunity,  have  been  published.  Dr.  Chapman3  tells  us  that  he 
knew  a  wineglassful  of  laudanum  to  be  given  several  times  in  twenty-four  hours. 
"  But  what  is  still  more  extraordinary,"  says  this  author,  "  in  a  case  of  cancer  of 
the  uterus,  which  was  under  the  care  of  two  highly  respectable  physicians  (Drs. 
Monges  and  La  Roche)  of  Philadelphia,  the  quantity  of  laudanum  was  gradually 
increased  to  three  pints,  besides  a  considerable  quantity  of  solid  opium  in  the  same 
period."  Pinel  mentions  a  lady  who  required  120  grains  of  opium  to  give  her 
ease  in  cancer  of  the  uterus. 

Some  doubt  has  been  entertained  as  to  the  alleged  injurious  effects  of  opium- 
eating  on  the  health,  and  its  tendency  to  shorten  life ;  and  it  must  be  confessed 
that  in  several  known  cases  which  have  occurred  in  this  country  no  ill  effects  have 
been  observable.  Dr.  Christison*  has  given  abstracts  of  eleven  cases,  the  general 
result  of  whose  histories  "  would  rather  tend  to  throw  doubt  over  the  popular 
opinion."  A  few  years  ago,  a  Life- Assurance  Company,  acting  on  this  general 
opinion,  resisted  payment  of  a  sum  of  money,  on  the  ground  that  the  insurer  (the 
late  Earl  of  Mar)  had  concealed  from  them  a  habit  which  tends  to  shorten  life. 
But  the  case  was  ultimately  compromised.  Dr.  Burnes5  asserts  that  the  natives  of 
Cutch  do  not  suffer  much  from  opium-eating. 

In  those  cases  of  disease  (usually  cancerous)  in  which  enormous  doses  of  opium 
are  taken  to  alleviate  pain,  I  have  usually  observed  constipation  produced ;  but  Dr. 
Christison  says,  " constipation  is  by  no  means  a  general  effect  of  the  continued  use 
of  opium.  In  some  of  the  cases  mentioned  above,  no  laxatives  have  been  required; 
in  others,  a  gentle  laxative  once  a  week  is  sufficient." 

In  1841,  an  opium-eater,  aged  26,  was  admitted  into  the  London  Hospital.  He  was  accus- 
tomed to  take  two  or  two  and  a  half  drachms  of  solid  opium  daily.  He  originally  began  its 
use  to  relieve  the  attacks  of  angina  pectoris.  He  was  now  most  anxious  to  leave  off  this  habit; 
though  the  difficulty  of  doing  so  was  extreme.  It  did  not  diminish,  but,  according  to  his  asser- 
tion, augmented  his  appetite;  for,  after  each  dose,  he  ate  voraciously.  At  first,  when  he  com- 
menced its  use,  it  caused  dryness  of  the  mouth  and  throat,  and  constipation,  but  latterly  his 
bowels  were  regular,  as  before  he  commenced  the  use  of  this  drug.  His  pulse  ranged  from  88 
to  96.  His  urine  was  somewhat  less  than  natural.  The  condition  of  his  skin  varied-  in 
general  it  was  dry,  but  occasionally  was  covered  with  profuse  perspiration.  He  described  the 
effect  of  the  opium  on  his  mental  faculties  as  those  of  calmness,  comfort,  and  serenity.  Under 
its  use  he  was  able  to  support  great  bodily  and  mental  fatigue.  He  never  experienced  the 
exhilarating  and  pleasurable  sensations  described  by  De  Quincey.  His  feelings  when  not 
under  the  influence  of  opium,  were  most  distressing.  Mr.  Davies  (an  intelligent  pupil)  de- 
scribed his  condition  at  this  time  as  follows  :  Eyes  hollow,  dark,  and  sunken;  features  ha<»«ard : 
hands  trembling;  voice  and  manner  anxious ;  mouth  parched  ;  appetite  wanting;  sleeplessness. 
Unable  to  sleep  for  want  of  his  accustomed  dose,  he  used  to  pace  the  ward  of 'the  hospital  at 
night  almost  frantic,  though  quite  sensible  of  his  miserable  condition,  and  anxious  to  abandon 
the  practice. 

[There  is  great  reason  to  believe  that  the  practice  of  opium-eating  is  very  common  in  this 
country  among  the  lower  as  well  as  the  middle  classes.  The  consumption  of  opium  is  very 
great,  and  wholly  disproportioned  to  the  quantity  required  for  medicinal  purposes  From  an 
official  report  just  published  (July,  1853),  it  appears  that  during  the  last  five  months  the 
enormous  quantity  of  63,354  lbs.  of  opium  have  been  imported  into  this  country  •  the  ouantitv 
for  the  last  month  was  9,699  lbs. — Ed.]  '  '  1  ' 

Opium-smoking.— I  have  already  referred  to  the  enormous  quantities  of  opium 


1  Confessions  of  an  English  Opium-eater. 

2  Cottle's  Early  Recollect,  of  the  late  S.  T.  Coleridge,  vol.  ii.  p.  149   et  sea  Lond   183~ 

3  Elem.  of  Therap.  ii.  199.  '  ',  rjj„.  „    . 

•  Sketch  of  Hist,  of  Cutch,  p.  9,  Edinb.  1839.  ITeat-  on  Poisons. 
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consumed  in  China  and  the  islands  of  the  Indian  Archipelago  by  smoking.  The 
smokable  extract,  called  chandoo,  is  made  into  pills  about  the  size  of  a  pea.  "  One 
of  these  being  put  into  the  small  tube  that  projects  from  the  side  of  the  opium- 
pipe,  that  tube  is  applied  to  a  lamp,  and  the  pill  being  lighted,  is  consumed  at  one 
whiff  or  inflation  of  the  lungs,  attended  with  a  whistling  noise.  The  smoke  is 
never  emitted  by  the  mouth,  but  usually  receives  vent  through  the  nostrils,  and 
sometimes,  by  adepts,  through  the  passage  of  the  ears  and  eyes."1  The  residue  in 
the  pipe  is  called  Tgechandoo,  or  fecal  opium,  and  is  used  by  poor  persons  and 
servants. 

The  mode  of  usiDg  the  pipe  has  been  depicted  by  Mr.  Davies.3  Some  details 
respecting  the  mode  of  smoking  opium  have  been  given  by  Dr.  Hill.3 

In  the  first  edition  of  this  work,  I  stated  that  though  the  immoderate  practice  of 
opium-smoking  must  be  highly  detrimental  to  health,  yet  that  I  believed  the  state- 
ments of  Medhurst,*  and  others,  applied  to  cases  in  which  this  practice  was  carried 
to  excess;  and  I  observed  that  an  account  of  the  effects  of  opium-smoking  by  an 
unbiased  and  professional  witness  was  a  desideratum.  My  opinion  was  founded  on 
the  statements  of  Botta5  and  Marsden.8  The  latter,  a  most  accurate  writer,  observes 
that  "  the  Limv.n  and  Batang  Assei  gold-traders,  who  are  an  active  and  laborious 
class  of  men,  but  yet  indulge  as  freely  in  opium  as  any  others  whatever,  are,  not- 
withstanding, the  most  healthy  and  vigorous  people  to  be  met  with  on  the  island." 
This  desideratum  has  been  recently  supplied  by  Mr.  Smith,7  surgeon,  of  Pulo  Pe- 
nang,  whose  statements  fully  confirm  my  opinion.  For  though  the  practice  is 
most  destructive  to  those  who  live  in  poverty  and  distress,  and  who  carry  it  to  ex- 
cess, yet  it  does  not  appear  that  the  Chinese,  in  easy  circumstances,  and  who  have 
the  comforts  of  life  about  them,  are  materially  affected  in  respect  to  longevity,  by 
the  private  addiction  to  this  vice.  "There  are  many  persons,"  observes  Mr.  Smith, 
"within  my  own  observation,  who  have  attained  the  age  of  sixty,  seventy,  or  more, 
and  who  are  well  known  as  habitual  opium-smokers  for  more  than  thirty  years  past." 

The  first  effect  of  this  drug  on  the  Chinese  smokers  is  to  render  them  more  loqua- 
cious and  animated.  Gradually,  the  conversation  drops,  laughter  is  occasionally 
produced  by  the  most  trifling  causes,  and  to  these  effects  succeed  vacancy  of  coun- 
tenance, pallor,  shrinking  of  the  features,  so  that  the  smokers  resemble  people  con- 
valescing from  fever,  followed  by  deep  sleep  for  half  an  hour  to  three  or  four  hours. 
An  inordinate  quantity  causes  headache,  vertigo,  and  nausea.  The  Malays  are 
rendered  outrageous  and  quarrelsome  by  the  opium-pipe. 

It  is  extremely  difficult  to  discontinue  the  vice  of  opium-smoking,  yet  there  are 
many  instances  of  its  being  done.  The  continuance  of  this  destructive  practice 
deteriorates  the  physical  constitution  and  moral  character  of  the  individual,  espe- 
cially among  the  lower  classes.  Its  powerful  effects  on  the  system  are  manifested 
by  stupor,  forgetfulness,  deterioration  of  the  mental  faculties,  emaciation,  debility,  sal- 
low complexion,  lividity  of  lips  and  eyelids,  languor  and  lacklustre  of  the  eye,  ap- 
petite either  destroyed  or  depraved,  sweetmeats  or  sugar-cane  being  the  articles  that 
are  most  relished.  "  In  the  morning,  these  creatures  have  a  most  wretched  appear- 
ance, evincing  no  symptoms  of  being  refreshed  or  invigorated  by  sleep,  however 
profound.  There  is  a  remarkable  dryness  or  burning  in  the  throat,  which  urges 
them  to  repeat  the  opium-smoking.  If  the  dose  be  not  taken  at  the  usual  time, 
there  is  great  prostration,  vertigo,  torpor,  discharge  of  water  from  the  eyes,  and  in 
some  an  involuntary  discharge  of  semen,  even  when  wide  awake.  If  the  privation 
be  complete,  a  still  more  formidable  train  of  phenomena  takes  place.  Coldness  is 
felt  over  the  whole  body,  with  aching  pains  in  all  parts.  Diarrhoea  occurs ;  the 
most  horrid  feelings  of  wretchedness  come  on ;    and,  if  the  poison  be  withheld, 

1  Marsden,  Hist,  of  Sumatra,  3d  ed.  p.  278.  ■  The  Chine.se,  vol.  ii.  p.  459. 

*  The  Times  newspaper  for  Dec.  3,  1841.  4  China,  183a. 

•  Froriep's  i\otizen,  xxvi.  "  Op.  supra  cit.  p.  278. 
1  Lancet,  February  19,  1812. 
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death  terminates    the   victim's  existence."     The  offspring  of  opium-smokers  are 
weak,  stunted,  and  decrepit. 

[Dr.  Eatwell's  paper  on  opium  contains  some  remarks  on  the  subject  of  opium- 
smoking,  which  we  here  subjoin. — Ed.] 

"It  has  been  too  much  the  practice  with  narrators,  who  have  treated  on  the  subject,  to  content 
themselves  with  drawing  the  sad  picture  of  the  confirmed  opium  debauchee,  plunged  in  the 
last  state  of  moral  and  physical  exhaustion,  and  having  formed  the  premises  of  their  argument 
of  this  exception,  to  proceed  at  once  to  involve  the  whole  practice  in  one  sweeping  condemna- 
tion. But  this  is  not  the  way  in  which  the  subject  can  be  treated;  as  rational  would  it  be  to 
paint  the  horrors  of  delirium  tremens,  and  upon  the  evidence  to  condemn  at  once  the  entire  use 
of  alcoholic  liquors.  The  question  for  determination  is,  not  what  are  the  effects  of  opium  used 
to  excess,  but  what  are  its  effects  on  the  moral  and  physical  constitution  of  the  mass  of  the 
individuals  who  use  it  habitually,  and  in  moderation,  either  as  a  stimulant  to  sustain  the  frame 
under  fatigue,  or  as  a  restorative  and  sedative  after  labour,  bodily  or  mental.  Having  passed  three 
years  in  China.  I  may  be  allowed  to  state  the  results  of  my  observation  ;  and  I  can  affirm,  thus 
far,  that  the  effects  of  the  abuse  of  the  drug  do  not  come  very  frequently  under  observation  ; 
and  that,  when  cases  do  occur,  the  habit  is  very  frequently  found  to  have  been  induced  by  the 
presence  of  some  painful  chronic  disease,  to  escape  from  the  sufferings  of  which  the  patient 
has  fled  to  this  resource.  That  this  is  not  always  the  cause,  however,  I  am  perfectly  ready  to 
admit;  and  there  are,  doubtless,  many  who  indulge  in  the  habit  to  a  pernicious  extent,  led  by 
the  same  morbid  impulses  which  induce  men  to  become  drunkards  in  even  the  most  civilized 
countries  ;  but  these  cases  do  not  at  all  events  come  before  the  public  eye.  It  requires  no  laborious 
research  in  civilized  England  to  discover  evidences  of  the  pernicious  effects  of  the  abuse  of  alco- 
holic liquors;  our  open  and  thronged  gin  palaces,  and  our  streets,  afford  abundant  testimony  on 
the  subject ;  but  in  China  this  open  evidence  of  the  evil  effects  of  opium  is  at  least  wanting.  As 
regards  the  effects  of  the  habitual  use  of  the  drug  on  the  mass  of  the  people,  I  must  affirm  that 
no  injurious  results  are  visible.  The  people  generally  are  a  muscular  and  well-formed  race,  the 
labouring  portion  being  capable  of  great  and  prolonged  exertion  under  a  fierce  sun,  in  an  un- 
healthy climate.  Their  disposition  is  cheerful  and  peaceful,  and  quarrels  and  brawls  are  rarely 
heard  amongst  even  the  lower  orders;  whilst  in  general  intelligence  they  rank  deservedly  high 
amongst  orientals.  Proofs  are  still  wanting  to  show  that  the  moderate  use  of  opium  produces 
more  pernicious  effects  upon  the  constitution  than  does  the  moderate  use  of  spirituous  liquors, 
whilst  at  the  same  time  it  is  certain  that  the  consequences  of  the  abuse  of  the  former  are  less 
appalling  in  their  effects  upon  the  victim,  and  less  disastrous  to  society  at  large,  than  are  the 
consequences  of  the  abuse  of  the  latter.  Compare  the  furious  madman,  the  subject  of  delirium 
tremens,  with  the  prostrate  debauchee,  the  victim  of  opium  ;  the  violent  drunkard  with  the 
dreaming  sensualist  intoxicated  with  opium;  the  latter  is  at  least  harmless  to  all  except  to  his 
wretched  self,  whilst  the  former  is  but  too  frequently  a  dangerous  nuisance,  and  an  openly  bad 
example  to  the  community  at  large." 

4.  Action  of  Opium  on  the  Different  Organs. — In  discussing  this  subject,  it 
will  be  convenient  to  consider  the  organs  arranged  in  groups  or  systems  devoted  to 
some  common  functions. 

a.  On  the  Cerebrospinal  System. — Taken  in  small  or  moderate  doses,  opium  first 
produces  excitement  of  the  vascular  system  of  the  brain,  accompanied  with  corre- 
sponding excitement  in  the  cerebro-spinal  functions,  as  already  stated.  This  state, 
however,  is  succeeded  by  that  of  depression.  The  effect  of  opium-eating  and  opium- 
smoking  on  the  intellectual  faculties  has  been  already  described.  In  large  or  poi- 
sonous doses  the  leading  symptom  is  sopor ;  that  is,  a  state  analogous  to  profound 
sleep,  from  which  the  patient  can  be  roused,  though  with  difficulty.  In  the  latter 
stage  of  poisoning  this  symptom  is  succeeded  by  coma— that  is,  profound  sleep, 
from  which  the  patient  cannot  be  roused.  Sopor  is  usually  accompanied  either  with 
actual  paralysis  of  the  muscular  fibres,  or  with  a  diminished  power  almost  amount- 
ing to  it ;  both  of  which  states  doubtless  arise  from  the  same  condition  of  the 
cerebro-spinal  system  which  produces  sopor  or  coma.  This  state  is  usually  supposed 
to  be  sanguineous  (venous)  congestion.  The  pupil  is  usually  contracted— a  circum- 
stance deserving  of  especial  notice.  In  some  cases  there  is  delirium  in  the  place  of 
sopor  or  coma,  and  convulsions  instead  of  paralysis.  These  are  to  be  regarded  as 
exceptions  to  the  general  rule,  and  are  accounted  for,  pathologically,  by  supposing 
that  they  depend  on  a  state  of  irritation  or  excitement  set  up  in  the  nervous  centres, 
and  which  usually,  though  not  invariably,  terminates  in  congestion.  Another  effect 
of  opium  is  diminished  sensibility.     Thus,  the  whole  body  becomes  less  susceptible 
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of  painful  impressions ;  in  dangerous  and  fatal  cases,  the  eyes  are  insensible  to 
light — the  ears  to  sound.  This  state  has  been  accounted  for  by  supposing  that  the 
functions  of  the  sensitive  nerves  are  diminished  or  suspended  by  the  congested  con- 
dition of  the  brain. 

From  these  effects  of  opium  on  the  cerebro-spinal  system  the  following  inferences  may  be 
drawn  : — 

1.  That  it  is  an  objectionable  agent  in  apoplexy,  phrenitis,  and  paralysis.1 

2.  That  under  proper  regulations  it  is  a  remedy  which  maybe  used  to  stimulate  the  cerebro- 
vascular system,  to  promote  sleep,  to  diminish  inordinate  muscular  contraction,  to  diminish  the 
sensibility  of  the  body,  and  thereby  to  alleviate  pain. 

j3.  On  the  Digestive  System. — The  usual  effects  of  opium  on  the  organs  of  diges- 
tion are  the  following  :  It  diminishes  secretion  and  exhalation  from  the  whole 
canal ;  thus  it  causes  dryness  of  the  mouth  and  throat,  and  diminishes  the  liquidity 
of  the  stools ;  it  excites  thirst,  lessens  hunger,  checks  the  digestive  process  (for  in 
some  animals  poisoned  by  opium,  food  which  they  had  taken  previously  has  been 
found  in  the  stomach  unchanged);  and  in  some  cases  it  excites  vomiting.  Mr. 
Kerr3  tells  us  that,  in  the  famine  which  prevailed  in  the  East  Indies  in  the  year 
1770,  opium  was  purchased  by  the  unhappy  sufferers,  at  extraordinary  prices,  to 
allay  the  cravings  of  hunger,  and  to  banish  the  dreadful  prospect  of  death.  The  Tar- 
tar couriers,  who  travel  immense  distances  in  a  short  period  of  time,  take  opium  only 
during  the  journey,  to  support  them.  It  diminishes  the  sensibility  and  contractility 
of  the  digestive  organs ;  hence  the  difficulty,  in  severe  cases  of  poisoning,  of  pro- 
ducing vomiting.  The  constipation  which  follows  the  use  of  opium  depends  partly 
on  the  same  cause,  and  in  part  also  on  the  diminished  excretion  of  bile,  and  dimi- 
nished secretion  from  the  gastrointestinal  mucous  membrane.  Sproegel3  found  the 
choledic  ducts  of  animals,  to  which  opium  had  been  given,  filled  with  bile;  yet  it 
had  not  passed  into  the  intestines,  for  the  feces  were  scarcely  tinged  by  it,  but 
had  the  appearance  which  we  observe  them  to  have  in  jaundiced  patients. 

From  these  effects  of  opium  on  the  digestive  organs,  we  may  draw  the  following  infer- 
ences : — 

1.  That  in  diminished  secretion  from  the  gastro-intestinal  membrane,  in  extreme  thirst,  in 
loss  of  appetite  and  weak  digestion,  in  obstinate  costiveness,  and  in  diminished  excretion  of 
bile,  opium  is  an  objectionable  remedy. 

2.  That  under  proper  regulations  opium  is  an  admissible  remedy  for  the  following  pur- 
poses:  To  diminish  excessive  hunger ;  to  allay  pain,  when  unaccompanied  by  inflammation; 
to  diminish  the  sensibility  of  the  digestive  organs,  in  cases  of  acrid  poisoning  and  in  the  pas- 
sage of  biliary  calculi ;  to  produce  relaxation  of  the  muscular  fibres  of  the  alimentary  canal  (in 
colic  and  diarrhoea),  and  of  the  gall-ducts  (in  the  passage  of  calculi),  and  to  diminish  excessive 
secretion  from  the  intestinal  canal,  in  diarrhcea. 

By  continued  use  (as  by  opium-eaters)  this  drug  frequently  ceases  to  cause 
dryness  of  the  mouth,  to  pall  the  appetite,  or  to  confine  the  bowels,  as  I  have  al- 
ready mentioned. 

y.  On  the  Vascular  System. — Opium  certainly  influences  the  movements  of  the 
heart  and  arteries ;  but  the  effect  is  by  no  means  uniform,  since  in  some  cases  we 
see  the  pulse  increased,  in  others  diminished  in  frequency ;  and  a  like  variation  is 
noticed  in  its  fulness.  Moreover,  these  variations  occur  in  the  same  case  at  differ- 
ent stages.  From  Dr.  Crumpe's  experiments,  before  referred  to,  it  appears  that, 
after  the  use  of  a  moderate  dose  of  opium,  the  frequency  of  the  pulse  is  first  in- 
creased, and  then  decreased.  The  diameter  of  the  artery,  and  the  force  and  regu- 
larity with  which  the  pulsations  are  effected,  are  properties  of  the  pulse,  readily, 
but  by  no  means  uniformly,  affected  by  opium.     To  a  certain  extent  we  perceive  a 

t  [We  subjoin  a  note  by  the  author  in  reference  to  the  contraindications  for  the  use  of  opium  in  certain 

forms  of  hysteria. Ed.]     I  have  seen,  in  two  cases,  serious  effects  follow  the  use  of  small  closes  of  opium 

in  hysteria.  Both  patients  were  females  at  or  about  the  age  of  twenty,  weak  and  thin,  and  subject  to 
hysteria.  In  the  first,  there  w«S  insensibility  apparently  of  an  hysterical  kind.  The  patient  had  several 
fits.  On  her  recovery  from  these  she  complained  of  headache,  and  there  was  great  irritability.  Only 
one  grain  of  opium  was  administered,  but  this  caused  sopor  and  death. 

-  Med.  Obs.  "ml  Tnq.  vol.  v.  p.  331. 

*  Quoted  by  Christen,  Opium  hist   chem.  and  jpharm.  invest,  p.  66,  1820. 

vol.  ii. — 6(3 
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relation  between  the  condition  of  the  pulse  and  that  of  the  cerebro-spinal  functions. 
Thus,  when  convulsions  occur,  we  usually  have  a  hurried  pulse— whereas,  when 
sopor  or  coma  supervenes,  the  pulse  becomes  slower  or  weaker,  or  both,  than  natural. 
But  these  conditions  are  by  no  means  uniform.  A  frequent  pulse,  with  a  feverish 
condition  of  the  body,  are  common  consequences  of  the  use  of  small  or  mode- 
rate doses  of  opium  ;  and  in  poisoning  by  this  drug,  a  quick  pulse,  even  though  no 
convulsive  movements  are  observed,  is  by  no  means  rare.  A  poisonous  dose  of 
opium  usually  enfeebles  the  pulse,  sometimes  makes  it  fuller,  often  renders  it  ir- 
regular, and  towards  death  always  renders  it  feeble,  and  often  imperceptible.  We 
can  easily  believe  that  the  muscular  fibres  of  the  heart  must  experience,  from  the 
use  of  a  large  dose  of  opium,  a  diminution  of  power  in  common  with  other  muscu- 
lar fibres,  and  hence  the  contractions  become  weaker.  It  is  also  probable  that  the 
contractile  coat  of  the  arteries  and  capillaries  equally  suffers.  Now  Wirtensohn1 
supposes  that  the  fulness  of  the  pulse  sometimes  observed  in  poisoning  by  opium, 
arises  from  the  insufficient  power  of  the  heart  to  propel  the  blood  through  this  pa- 
ralyzed or  weakened  capillary  system.  The  accumulation  of  blood  observed  in  the 
large  venous  trunks  and  cavities  of  the  right  side  of  the  heart  is  supposed  to  arise 
from  the  obstruction  experienced  to  its  passage  through  the  pulmonary  vessels. 

In  attempting  to  lay  down  indications  and  contraindications  for  the  use  of  opium  as  a  remedy 
for  morbid  conditions  of  die  circulation,  two  difficulties  present  themselves:  first,  the  same 
condition  of  the  vascular  system  may  be  induced  by  various  and  even  opposite  causes,  for 
some  of  which  opium  may  be  an  appropriate  remedy,  while  for  others  it  may  prove  an  inju- 
rious agent;  secondly,  the  effects  of  opium  on  the  circulation  are  not  uniform,  and  hence  not  to  be 
relied  on.  The  following  conclusions,  therefore,  are  submitted  with  considerable  hesitation  as 
to  the  universality  of  their  application: — 

1.  That  in  increased  activity  of  the  vascular  system  with  considerable  power,  or  with  dimi- 
nished secretions  and  exhalations,  and  in  morbid  conditions  of  the  vascular  system  with  a  tend- 
ency to  sopor  or  coma,  opium  is  an  objectionable  remedy. 

2.  That  in  vascular  excitement  with  great  diminution  of  power,  as  after  hemorrhage,  and  in 
various  morbid  conditions  of  the  pulse  attended  with  acute  pain,  spasm,  or  profuse  secretion 
and  exhalation,  but  without  visceral  inflammation,  opium  often  proves  a  serviceable  agent. 

8.  On  the  Respiratory  System. — In  studying  the  effects  of  opium  on  the  respira- 
tion, we  must  remember  that  the  mechanical  part  of  this  function  is  effected  by 
muscular  agency;  and  as  the  contractility  of  the  muscular  fibre  is  powerfully  influ- 
enced by  opium,  so  the  respiratory  movements  are  also  necessarily  modified.  Oc- 
casionally, the  primary  effect  is  a  slight  increase  in  their  frequency ;  but  the  secondary 
effect  is  almost  always  of  an  opposite  kind,  the  respiration  being  slower  than  usual ; 
and  when  coma  is  present,  the  breathing  is  usually  gentle,  so  as  scarcely  to  be  per- 
ceived ;  but  in  some  cases  it  is  stertorous.  In  fact,  a  paralytic  condition  of  the 
respiratory  muscles  takes  place,  in  consequence  of  which  inspiration  becomes  gradu- 
ally more  and  more  difficult,  until  eventually  asphyxia  is  induced,  which  is  usually 
the  immediate  cause  of  death.  Another  effect  ascribed  to  opium  is,  that  it  checks 
the  arterialization  of  the  blood,  by  diminishing  the  supply  of  nervous  agency,  without 
which  the  decarbonization  or  oxygenization  of  this  fluid  cannot  take  place.  It  is 
difficult,  however,  to  distinguish  the  consequences  of  this  effect  from  those  of  as- 
phyxia produced  by  paralysis  of  the  respiratory  muscles. 

The  third  point  of  view  under  which  we  have  to  examine  the  influence  of  opium 
on  the  respiratory  system  is,  its  effect  on  the  membrane  lining  the  trachea  and 
bronchial  tubes  and  cells.  In  the  first  place,  it  diminishes  the  sensibility  of  this, 
in  common  with  other  parts  of  the  body ;  and,  secondly,  it  checks  exhalation  and 
mucous  secretion. 

A  knowledge  of  these  effects  of  opium  on  the  organs  of  respiration  leads  to  the  following 
conclusions'. — 

1.  That  this  agent  is  contraindicated  in  difficulty  of  breathing  arising  from  a  deficient  supply 
of  nervous  energy,  as  in  apoplectic  cases ;  that  it  is  unproper  where  the  venous  is  imperfectly 
converted  ,nto  arterial  blood-  and,  lastly,  that  it  is  improper  in   the   first  stage  of  catarrh  and 

1  Quoted  by  Barbier,  Traiti  El  m.  de  Mat.  Mtd.  t.  ii.Snre  ed. 
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peripneumony,  both  from  its  checking  secretion,  and  from  its  influence  over  the  process  of  ar- 
terialization. 

2.  That  in  cases  of  poisoning  by  opium,  artificial  respiration  is  indicated  to  prevent  asphyxia. 

3.  That  opium  may,  under  proper  regulations,  be  useful  to  diminish  the  contractility  of  the 
miiMle>  of  respiration,  or  of  the  muscular  fibres  of  the  air-tubes,  as  in  spasmodic  asthma;  to 
diminish  the  sensibility  of  the  bronchia,  in  the  second  stage  of  catarrh,  and  thereby  to  allay 
tough  by  lessening  the  influence  of  the  cold  air;  and  lastly,  to  counteract  excessive  bronchial 
secretion. 

i.  On  the  Urinary  System. — Authors  are  not  agreed  as  to  the  effect  of  opium 
on  the  kidneys ;  some  asserting  that  it  increases,  others  that  it  diminishes,  the 
quantity  of  urine  secreted.  Thus,  Dr.  Michaelis1  asserts  that,  in  giving  opium  in 
venereal  cases,  he  has  sometimes  found  the  secretion  of  urine  exceeding  in  quantity 
all  the  fluids  drank.  It  cannot,  however,  be  doubted  that  in  most  cases  a  moderate 
quantity  of  opium  diminishes  the  excretion,  while  at  the  same  time  it  makes  this 
fluid  turbid  and  thick.  This  does  not,  however,  prove  that  the  kidneys  are  the  parts 
affected.  Sprcegel2  tells  us,  that  when  he  gave  two  scruples  of  opium  to  dogs,  no 
urine  was  passed  for  two  days;  and,  under  the  influence  of  two  drachms  of  this 
medicine,  the  urine  was  retained  for  three  days.  But,  dissection  showed  that  the 
kidneys  had  not  ceased  to  secrete  urine,  since  the  bladder  was  found  distended  with 
this  secretion,  and  its  parietes  without  the  least  sign  of  contractility  on  the  applica- 
tion of  nitric  acid  ;  so  that  it  would  appear  the  non-evacuation  of  the  urine  was 
referable  to  the  insensible  and  paralyzed  condition  of  the  vesical  coats,  and  not  to 
the  diminished  urinary  secretion.  Charvet3  has  also  noticed  in  dogs,  cats,  and  hares, 
that  the  urinary  bladder  was  distended.  As,  however,  in  man,  opium  usually  in- 
creases the  cutaneous  exhalation,  while  in  other  mammals  this  effect  was  not  observed, 
we  must  be  careful  in  transferring  our  conclusions  with  respect  to  the  influence  of 
opium  on  one  order  of  animals  to  another  order.  But  I  ought  to  add  that  Welper, 
of  Berlin,  always  found  the  bladder  filled  with  urine  both  in  man  and  animals.  In 
some  morbid  conditions  of  system,  opium  certainly  checks  the  urinary  secretion. 
This  is  decidedly  the  case  in  diabetes.* 

The  ureters  aud  bladder  have  their  sensibility  and  contractility  diminished  by 
opium.  With  respect  to  the  effect  on  the  first  of  these  parts,  the  statement  seems 
proved  by  the  well-known  beneficial  influence  of  opium  in  cases  where  calculi  are 
descending  along  these  tubes.  The  acute  pain  is  frequently  relieved,  and  the  ureters 
relaxed,  so  that  large  calculi  are  sometimes  allowed  to  descend  from  the  kidneys 
along  them. 

Besides  the  observations  of  Sprcegel,  before  referred  to,  we  have  other  evidence 
of  the  paralyzing  and  benumbing  effect  of  opium  on  the  bladder.  In  some  cases  of 
poisoning  by  this  substance  the  bladder  has  been  found  to  be  unable  to  contract 
on  its  contents.  In  some  other  instances  the  sphincter  of  the  bladder  has  been 
paralyzed,  and  in  consequence  the  urine  was  voided  involuntarily.5  Barbier  has 
also  noticed  the  same  thing,  and  quotes  the  experience  of  Dr.  Bally  to  the  same 
effect.     The  effect  of  morphia  on  the  bladder  is  more  marked  than  that  of  opium. 

These  remarks  on  the  effects  of  opium  on  the  urinary  organs  lead  to  the  following  conclu- 
sions : — 

1.  That  in  diminished  sensibility  or  contractility,  or  both,  of  the  ureters  or  bladder,  the  use  of 
opium  is  objectionable. 

2.  That,  under  proper  regulations,  opium  may  be  a  valuable  remedy  to  dull  the  sensibility  of 
the  pelvis  of  the  kidney,  in  cases  of  renal  calculi ;  to  allay  pain  and  produce  relaxation  of  the  . 
ureters  when   calculi  are    passing   along  these   tubes;  aud,  lastly,  to  diminish   irritation  of  the 
bladder,  whether  produced  by  canlharides  or  other  causes. 

f.  On  the  Sexual  System,  aa.  Of  Men. — Opium  has  long  been  celebrated  as 
an  aphrodisiac ;  and  we  are  told  that  the  Japanese,  Chinese,  Indians,  Persians, 
Egyptians,  and  Turks,  use  it  as  such.     Among  other  symptoms  of  excitement  pro- 


i  Med.  Comm.  i.  p.  307,  1784.  2  Cited  by  Christen,  op.  supra  tit.  p.  03. 

'  Op.  supra  cit.  p.  221. 

«  Piont,  Inq   into  the  Nat.  and  Treat,  of  Affect,  of  the  Vrin.  Org   p.  /4,  2d  ed. 

»  See  Lond   Med.  and  Phys.  Journ.  xxviii.  bO;  xxxi.  193;  and  Lond .  Med.  Rev.  for  1811,  p.  371. 
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duced  by  the  habitual  use  of  large  doses  of  opium,  it  is  not  improbable  that  there 
may  be  a  heightened  condition  of  the  venereal  feelings,  in  consequence  01  an  in- 
creased determination  of  blood  to  that  part  of  the  brain  supposed  to  be  devoted  to 
the  sexual  function,  which  part  the  phrenologists  assert  to  be  the  cerebellum  More- 
over, it  is  said  to  produce  erection  ;  and  in  support  of  this  statement  the  following 
strange  story  is  told  :  "  Turcje  ad  Levenzinum,  1664,  contra  Comitem  Lad.  touches 
pugnantes,  opio  exaltati,  turpiter  csesi  et  octo  mille  numero  occisi  mentulas  r.gidas 
tulere."1  Cabanis2  adopts  this  story,  and  ascribes  the  above-mentioned  condition  to 
the  convulsive  movements,  which  affect  the  body  m  articuh  mortis,  andnot  to  an 
aphrodisiac  operation.  The  effect  alluded  to,  if  it  really  does  take  place,  is  probably 
to  be  referred  to  the  accumulation  of  blood  in  the  erectile  tissues,  arising  from  a 
disordered  state  of  the  circulation.  Impotence  is  ascribed  by  some  to  opium-eating, 
and  is  a  more  probable  effect.  I  am  unacquainted  with  any  facts  on  which  to  ground 
any  well-founded  opinion  as  to  the  power  of  opium  to  diminish  or  increase  the  sper- 
matic secretion. 

$i3.    Of  Women. We  have  little  positive  information  as  to  the  effects  of  opium 

on  the  reproductive  organs  of  women.  It  is  said  that  the  catamenia,  lochia,  and 
secretion  of  milk  are  unaffected  by  it,  but  that  it  causes  intumescence  of  the  nip- 
ples. Under  its  use  the  milk  acquires  a  narcotic  property.  Farthermore,  at  times, 
it  has  appeared  to  have  an  injurious  effect  on  the  foetus  in  vtero.3  Opium  appears 
to  act  on  the  uterus  as  on  most  other  contractile  parts  of  the  body;  that  is,  it  dimi- 
nishes the  contractility  and  sensibility  of  this  viscus. 

From  these  observations  it  follows: — 

1.  That  wet-nurses  and  pregnant  women  must  employ  opium  with  great  caution,  as  its  use 
by  them  may  endanger  the  life  of  the  child. 

2.  That  opium  may  be  employed  to  allay  pain,  spasm,  and  morbid  irritation  of  the  sexual 
organs  in  either  sex;  and  that  its  use  in  the  female  is  not  likely  to  be  attended  with  retention 
of  the  uterine  or  mammary  secretions. 

3.  That  the  influence  of  opium  on  the  venereal  appetite  is  not  sufficiently  and  satisfactorily 
determined  to  permit  us  to  make  any  practical  application  of  it. 

q.  On  the  Cutaneous  System. — Considered  as  an  organ  of  sense,  the  cutaneous 
system  is  affected  by  opium  in  an  analogous  way  to  the  other  organs  of  sense;  that 
is,  its  sensibility  is  diminished.  But  the  skin  has  another  function — that  of  excre- 
tion, and  which  does  not  appear  to  be  at  all  diminished,  nay,  to  be  increased,  by  the 
use  of  opium ;  one  of  the  usual  effects  of  this  medicine  being  perspiration,  which  is 
in  some  cases  attended  with  a  prickling  or  itching  of  the  skin,  and  occasionally  with 
an  eruption.  In  fact,  taken  medicinally,  opium  is  a  powerful  sudorific,  and  often 
proves  so  even  when  acting  as  a  poison.  "In  a  fatal  case,  which  I  examined  judi- 
cially," says  Dr.  Christison,  "  the  sheets  were  completely  soaked  to  a  considerable 
distance  round  the  body." 

From  these  remarks  it  follows: — 

1.  That  opium  is  not  likely  to  relieve  loss  of  feeling  or  excessive  perspiration ;  but  may,  on 
the  other  hand,  under  some  conditions  of  the  system,  prove  injurious. 

2.  That  opium  is  adapted  to  the  relief  of  pain  or  excessive  sensibility  of  the  skin,  and  for  pro- 
voking perspiration;  but  the  propriety  of  its  use  for  these  purposes  must  be  determined  by  refer- 
ence to  the  condition  of  the  system  generally.  Experience  proves  that  when  the  skin  is  very 
hot,  and  especially  if  it  be  also  dry,  opium  is  seldom  lieneficial,  but  often  hurtful. 

9.  Topical  Effects. — The  local  effects  of  opium  are,  compared  with  the  general 
effects,  very  slight.  Applied  to  the  eye,  the  internal  membrane  of  the  nose,  urethra, 
cutis  vera,  wounds  or  ulcers,  it  first  causes  pain,  a  sense  of  heat,  and  inflammation; 
but  these  effects  subside,  and  are  followed  by  a  weakened  or  a  paralytic  condition 
of  the  sensitive  and  motor  nerves.  Several  physiologists  have  proved  that  opium 
causes  a  local  paralysis  of  the  nerves ;  and  Muller*  has  shown  that  the  narcotic 
action  is  not  propagated  from  the  trunk  of  a  nerve  to  its  branches.  Crumpe5  showed 
that,  at  the  end  of  thirty  minutes,  the  eye  to  which  opium  had  been  applied  was 

■  Christien,  op.  supra  cit.  p.  53.  2  Rapp.  de  Phys,  et  du  Morale  de  I' Homme 

«  F.H.  Ramsbotham,  Land.  Med.  Gaz.  vol.  xiv.  p.  84.      *  Phys.  by  Baly    vol   i    p   630  "°mme 

1  Op.  supra  cit. 
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somewhat  less  susceptible  of  the  action  of  alcohol.  Scarcely  any  obvious  effect 
results  from  the  application  of  opium  to  the  ordinary  integument,  on  account  of  the 
barrier  presented  by  the  cuticle.  Employed  endermically  the  effects  are  much  more 
powerful. 

Post-mortem  Appearances. — The  most  important  appearances  are  those  ob- 
served in  the  nervous  system  ;  such  as  turgescence  of  vessels,  effusion  of  water  or 
of  coagulable  lymph,  and  occasionally,  though  rarely,  extravasation  of  blood. 

Whenever  redness  of  the  digestive  canal  is  observed,  I  believe  it  is  referable  to 
the  use  of  some  irritants  (such  as  spirits,  ammonia,  or  emetics)  taken  either  with  or 
after  the  use  of  opium. 

Modus  Operandi. — Under  this  head,  I  propose  to  examine  several  points  not 
hitherto  noticed,  which  involve  the  theory  of  the  operation  of  opium  on  the  system. 

1.  The  Odorous  and  Active  Principles  of  Opium  are  absorbed. — This  assertion 
is  proved  by  the  following  facts  : — 

a.  The  odour  of  opium  is  sometimes  recognizable  in  the  secretions  and  exhalations;  thus.it  is 
well  known  that  the  opiate  odour  is  frequently  detected  in  the  breath  of  persons  poisoned  by 
this  drug;  and  Barbier1  states  it  may  be  also  noticed  in  the  urine  and  sweat. 

8-  The  secretions,  in  some  cases,  appear  to  possess  narcotic  properties.  Barbier  mentions  the 
case  of  an  infant  who  was  thrown  into  a  state  of  narcotism  of  several  hours'  duration,  in  conse- 
quence of  having  sucked  a  nurse  who  had  previously  swallowed  a  dose  of  laudanum  to  relieve 
a  cramp  of  the  stomach. 

y.  Barruel  asserts  that  he  detected  morphia  in  the  blood  and  urine2  of  a  person  under  the  in- 
fluence of  a  poisonous  dose  of  laudanum.  As,  however,  these  results  have  not  been  obtained 
by  Dublanc  or  Lassaigne,  the  statement  is  not  to  be  absolutely  relied  on. 

2.  The  Constitutional  Effects  of  Opium  depend  in  great  part,  if  not  wholly,  on 
the  absorption  of  its  active  principles. — The  facts  on  which  this  assumption  rests 
are :  — 

a.  The  active  principles  of  opium  are  absorbed. 

B.  The  constitutional  effects  of  it  are  found  to  be  proportionate  to  the  absorbing  powers  of 
the  part. 

y.  The  effect  of  opium,  when  thrown  into  the  jugular  vein,  is  similar  to,  though  more  power- 
ful than  that  produced  by  its  application  to  other  parts  of  the  body. 

S.  "The  narcotic  action  does  not  react  from  a  particular  point  of  a  nerve  on  the  brain."3 

3.  The  Essential  and  Primary  Operation  of  Opium  is  on  the  Nervous  System 
(the  Brain  and  Spinal  Cord  chiefly). — This  axiom  is  proved  by  reference  to  the 
already-described  effects  of  opium.     An  examination  of  them  shows  that — 

a.  The  most  important  effects  of  opium  are  direct  and  obvious  lesions  of  the  nervous  func- 
tions. 

B.  The  other  effects  of  opium  appear,  for  the  most  part,  to  be  secondary;  that  is,  they  arise 
out  of  the  nervous  lesions  just  referred  to. 

4.  Opium  acts  on  tlie  Nervous  System  as  an  Alterative. — There  are  but  three 
kinds  of  changes,  compatible  with  life,  which  medicines  can  effect  in  the  vital  actions 
of  an  organ;  viz.  an  increase,  a  diminution,  or  an  alteration  of  activity.  A  change 
in  the  intensity  or  energy  merely  of  the  vital  actions  of  the  nervous  system  would, 
not  give  a  satisfactory  explanation  of  the  effects  of  opium.  We  are  obliged,  there- 
fore, to  assume  that  opium  changes  the  quality  of  the  actions.  This  is  what  is 
meant  by  the  term  alterative. 

The  inquiry  into  the  nature  and  kind  of  influence  exercised  by  opium  over  the  system,  pre- 
sents an  extensive  field  lor  speculation  and  hypothesis  Galen4  declared  opium  to  be  cold  in 
the  fourth  degree,  and  his  authority  long  prevailed  in  the  schools.  It  was  first  opposed  by  the 
iatro-che/nists,  who  declared  opium  to  be  of  a  hot  nature5  Some,  however,  adopted  a  middle 
course,  and  asserted  that  it  possessed  both  hot  and  cold  particles.0  The  vitro  mechanists  en- 
deavoured to  explain  the  operation  of  opium  on  mechanical  principles.  By  some,  expansion,  by 
others  condensation  of  the  blood,  was  supposed  to  be  produced  by  the  mechanical  properties  of 


i  Traitl  Eb'm.  de  Mat.  M'd.  ii.  7-32,  2(1  ed. 

a  On  one  occasion  I  at  first  supposed  that  I  had  detected  morphia  and  meconic  acid  in  the  urine  of  a  man 
poisoned  In  opium  ;  for  both  nitric  acid  and  the  sesqui salts  of  iron  gave  a  red  colour  to  this  secretion.  I 
have  since  round,  however,  that  the  urine  of  healthy  individuals  often  yields  the  same  results. 

3  MQller,  Phys.  by  Iialy,  i.  631.  *  De  Simpl  Med.  Facult.  lib.  viii. 

»  Wedelius,  Opiologia,  cap.  vi.  p.  26,  1CS2.  *  See  Crumpe,  op.  supra  cit.  p.  91. 
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the  opiate  particles  acting  on  the  nerves1  Dr.  Oullen9  considered  opium  to  be  a  sedative,  and 
referred  its  effects  to  its  powet  of  "  diminishing  the  mobility  and  in  a  certain  manner  suspend- 
ing the  motion  of  the  nervous  fluid."  Several  later  writers  Barbier,3  for  example,  also  call  opium 
a  sedative.  Brown4  declared  it  to  be  a  stimulant,  and  his  opinion  has  been  adopted  by  Crumpc,' 
Murray.6  and  Dr  A.  T.  Thomson.7  in  this  country,  and  of  course  by  the  continental  Brttnonians, 
as  well  as  by  the  partisans  of  the  Italian  theory  of  eontrastimulus  8  Fontana9  ascribed  the 
operation  of  opium  to  changes  which  it  induces  in  the  blood.  Mayer10  declared  opium  to  be 
lx>lh  stimulant  and  sedative;  viz.  stimulant  to  the  nerves  and  vascular  system,  but  sedative  to 
the  muscles  and  digestive  organs.  Lastly,  Orfila"  asserts  that  "opium,  employed  in  strong  doses, 
ought  not  to  be  ranked  among  the  narcotics  or  the  stimulants  ;  it  exerts  a  peculiar  mode  of  action, 
which  cannot  be  designated  by  any  of  the  terms  at  this  moment  employed  in  the  Materia  Me- 
dica.':  These  examples,  selected  out  of  many  opinions,  will  be  sufficient  to  prove  how  little  is 
really  known  of  the  real  action  of  opium  ;  and  I  believe  we  shall  save  ourselves  much  time 
and  useless  speculation  by  at  once  confessing  our  ignorance  on  this  point. 

5.  The  operation  of  Opium,  compared  with  that  of  other  cerebro-spinauts  or 
narcotics,  is  distinguished  by  both  positive  and  negative  characteristics. — The  symp- 
toms constituting  the  positive  characters  are  relaxation  or  paralysis  of  the  con- 
tractile tissues,  a  tendency  to  sleep  or  stupor,  a  contracted  pupil,  and  constipation. 
The  symptoms  whose  absence  furnishes  the  negative  characters,  are  tetanic  convul- 
sions, delirium  or  inebriation,  dilated  pupil,  syncope,  gastro-intestinal  irritation, 
and  topical  numbness. 

These  are  the  general  characteristics  of  the  opiate  medication.  To  some  of  them,  occasional 
or  perhaps  frequent  exceptions  exist. 

I  have  already  pointed  out  the  distinguishing  effects  of  hyoscyamus,  belladonna,  and  stramo- 
nium. The  topical  numbness  caused  by  aconite  distinguishes  its  operation  from  that  of  opium. 
Moreover,  in  three  cases  of  poisoning  by  this  substance,  which  came  tinder  my  notice, there  was 
no  stupor.  Tobacco  and  foxglove  enfeeble  the  vascular  system,  causing  syncope;  anil  they  also 
produce  gastro-intestinal  irritation.  Farthermore,  they  have  not  that  tendency  to  induce  sleep 
which  we  observe  after  the  use  of  opium.  The  speedy  operation,  short  period  of  influence, 
and,  usually,  the  presence  of  convulsions  distinguish  the  operation  of  hydrocyanic  acid.  Indian 
hemp  induces  a  cataleptic  state.12  Vinous  liquids  cause  their  well-known  peculiar  inebriation. 
Their  effects  in  small  doses  agree  to  a  certain  extent  with  those  of  small  doses  of  opium;  but 
they  are  not  equally  available  as  antispasmodics.  The  peculiarities  of  the  operation  of  conia 
have  been  pointed  out. 

I'sks. — Opium  is  undoubtedly  the  most  important  and  valuable  remedy  of  the 
whole  Materia  Medica.  For  other  medicines  we  have  one  or  more  substitutes; 
but  for  opium  none,  at  least  in  the  large  majority  of  cases  in  which  its  peculiar  and 
beneficial  influence  is  required.  Its  good  effects  are  not,  as  is  the  case  with  some 
valuable  medicines,  remote  and  contingent,  but  they  are  immediate,  direct,  and 
obvious;  and  its  operation  is  not  attended  with  pain  or  discomfort.  Farthermore, 
it  is  applied,  and  with  the  greatest  success,  to  the  relief  of  maladies  of  every  day's 
occurrence,  some  of  which  are  attended  with  the  most  acute  human  suffering. 
These  circumstances,  with  others  npt  necessary  here  to  enumerate,  conspire  to  give 
to  opium  an  interest  not  possessed  by  any  other  article  of  the  Materia  31edica. 

We  employ  it  to  fulfil  various  indications ;  some  of  which  have  been  already 
noticed.  Thus  we  exhibit  it,  under  certain  regulations,  to  mitigate  pain,  to  allay 
spasm,  to  promote  sleep,  to  relieve  nervous  restlessness,  to  produce  perspiration, 
and  to  check  profuse  mucous  discharges  from  the  bronchial-tubes  and  gastro-intes- 
tinal canal.  But  experience  has  proved  its  value  in  relieving  some  diseases  in 
which  not  one  of  these  indications  can  be  at  all  times  distinctly°traced. 

1.  In  Fevers.— The  consideration  of  the  use  of  opium  in  fever  presents  peculiar 
difficulties.  Though  certain  symptoms  which  occur  in  the  course  of  this  disease, 
are,  under  some  circumstances,  most  advantageously  treated  by  opium   yet   with 


1  See  an  account  of  these  opinions  by  Tralles,  Usus  Opii   Sect   1    1757 

\  i7;"'  ^flr,25'  '  '  TraiUElim.de  Mat.  M'd  ii  2nde  fed 

4  ElementaMedicinre.  *  Ov   suvra  rit 

•  BtU.  of  Mat.  Med.  and  Therap.  Ed'nb.  ,  &m.  If  Mat.  and  Therap 

vols  vii  vTu.^'x.8  °n  °P  °PlUm'  b>'  Mr-  Ward>  in  the  Lond-  Md  «nd  Phys.  Journ. 

*  Treat,  on  the  Venom  of  the  Viper,  iii.  199. 

10  Quoted  by  Orfila,  Toxicol.  Gin.  u  jbid 

13  See  Dr.  O'Shauglinessy,  On  the  Prep,  of  the  Indian  Hemp.    Calc.  Ifc39. 
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one  or  more  of  these  symptoms  present,  opium  may,  notwithstanding,  be  a  very 
inappropriate  remedy.  The  propriety  or  impropriety  of  its  use,  in  such  cases,  must 
be  determined  by  other  circumstances,  which,  however,  are  exceedingly  difficult  to 
define  and  characterize.  It  should  always  be  employed  with  great  caution,  giving 
it  in  small  doses,  and  carefully  watching  its  effects.  The  symptoms  for  which  it 
has  been  resorted  to  are,  watchfulness,  great  restlessness,  delirium,  tremor,  and  diar- 
rhoea. When  watchfulness  and  great  restlessness  are  disproportionate,  from  first 
to  last,  to  the  disorder  of  the  vascular  system,  or  of  the  constitution  at  large ;  or 
when  these  symptoms  continue  after  excitement  of  the  vascular  system  has  been 
subdued  by  Appropriate  depletives,  opium  frequently  proves  a  highly  valuable  re- 
medy; nay,  the  safety  of  the  patient  often  arises  from  its  judicious  employment.1 
The  same  remarks  also  apply  to  the  employment  of  opium  for  the  relief  of  deli- 
rium ;  but  it  may  be  added  that,  in  patients  who  have  been  addicted  to  the  use  of 
spirituous  liquors,  the  efficacy  of  opium  in  allaying  delirium  is  greatest.  Yet  I 
have  seen  opium  fail  to  relieve  the  delirium  of  fever,  even  when  given  apparently 
under  favourable  circumstances  ;  and  I  have  known  opium  restore  the  consciousness 
of  a  delirious  patient,  and  yet  the  case  has  terminated  fatally.  If  the  skin  be 
damp,  and  the  tongue  moist,  it  rarely,  I  think,  proves  injurious.  The  absence, 
however,  of  these  favourable  conditions  by  no  means  precludes  the  employment  of 
opium ;  but  its  efficacy  is  more  doubtful.  Dr.  Holland2  suggests  that  the  condition 
of  the  pupil  may  serve  as  a  guide  in  some  doubtful  cases;  where  it  is  contracted, 
opium  being  contraindicated.  A  similar  suggestion  with  respect  to  the  use  of  bel- 
ladonna was  made  by  Dr.  Graves,  to  which  I  have  offered  some  objections.  When 
sopor  or  coma  supervenes  in  fever,  the  use  of  opium  generally  proves  injurious. 
Recently,  the  combination  of  opium  and  emetic  tartar  has  been  strongly  recom- 
mended in  fever  with  much  cerebral  disturbance,  by  Dr.  Law3  and  Dr.  Graves.4 

2.  In  Inflammatory  Diseases. — Opium  has  long  been  regarded  as  an  objection- 
able remedy  in  inflammation  ;  but  it  is  one  we  frequently  resort  to,  either  for  the 
purpose  of  palliating  particular  symptoms,  or  even  as  a  powerful  auxiliary  antiphlo- 
gistic remedy.  The  statement  of  Dr.  Young,5  "  that  opium  was  improper  in  all 
those  diseases  in  which  bleeding  was  necessary,"  is,  therefore,  by  no  means  correct 
in  a  very  considerable  number  of  instances.  The  objects  for  which  opium  is  usually 
exhibited  in  inflammatory  diseases  are  to  mitigate  excessive  pain,  to  allay  spasm,  to 
relieve  great  restlessness,  to  check  excessive  secretion,  and  to  act  as  an  antiphlo- 
gistic. In  employing  it  as  an  anodyne,  we  are  to  bear  in  mind  that  it  is  applicable 
to  those  cases  only  in  which  the  pain  is  disproportionate  to  the  local  vascular  ex- 
citement; and  even  then  it  must  be  employed  with  considerable  caution  ;  for  to 
"  stupefy  the  sensibility  to  pain,  or  to  suspend  any  particular  disorder  of  function, 
unless  we  can  simultaneously  lessen  or  remove  the  causes  which  create  it,  is  often 
but  to  interpose  a  veil  between  our  judgment  and  the  impending  danger."6  As  an 
antiphlogistic,  it  is  best  given  in  conjunction  with  calomel,  as  recommended  by  Dr. 
R.  Hamilton,  of  Lynn.7  The  practice,  however,  does  not  prove  equally  successful 
in  all  forms  of  inflammation.  It  is  best  adapted  for  the  disease  when  it  affects 
membranous  parts  f  and  is  much  less  beneficial  in  inflammation  of  the  parenchy- 
matous structure  of  organs.  In  gastritis  and  enteritis  the  use  of  opium  has  been 
strongly  recommended  by  the  late  Dr.  Armstrong.9  After  bleeding  the  patient 
to  syncope,  a  full  opiate  (as  80  or  100  drops  of  the  tincture,  or  three  grains  of  soft 
opium)  is  to  be  administered ;  and  if  the  stomach  reject  it,  we  may  give  it  by  in- 
jection. It  acts  on  the  skin,  induces  quiet  and  refreshing  sleep,  and  prevents  what 
is  called  the  hemorrhagic  reaction.  If  the  urgent  symptoms  return  when  the  pa- 
tient awakes,  the  same  mode  of  treatment  is  to  be  followed,  but  combining  calomel 

1  See  some  interesting  observations  on  this  subject,  by  Dr.  P.  M.  Latham,  Land.  Med.  Gaz.  vol.  x.  pp. 
11.  12. 
I  Med.  Notes  and  Reflect,  p.  427,  2d  ed.  1840.  >  Lond.  Med.  Gaz.  xviii.  53?,  694. 

«  Ibiil.  xx.  538.  '  Treatise  on  Opium,  p.  16!),  Lond.  17.")5. 

c  Holland,  op.  supra  cit.  p.  494.  '   l-'d.  Med.  Comment,  ix.  101. 

•  See  Hrtichet,  Ve  I'Emploi  de  V Opium  dans  le.s  Phlegm,  des  Mtmbr.  muq.  ser.  etjibr.  It2d. 

•  Transactions  of  the  Association  of  Apothecaries,  lb'J3. 
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with  the  opium.  A  third  venesection  is  seldom  required.  In  peritonitis,  the  same 
plan  of  treatment  is  to  be  adopted;  but  warm,  moist  applications  are  on  no  account 
to  be  omitted.  Of  the  great  value  of  opiates  in  puerperal  /ever,  abundant  evidence 
has  been  adduced  by  Dr.  Ferguson.1  In  cystitis,  opium,  preceded  and  accompanied 
by  bloodletting  and  the  warm  bath,  is  a  valuable  remedy  ;  it  relieves  the  scalding 
pain,  by  diminishing  the  sensibility  of  this  viscus  to  the  presence  of  the  urine,  and 
also  counteracts  the  spasmodic  contractions.  In  inflammation  of  the  walls  of  the 
pelvis  of  the  Iddney,  and  also  of  the  ureters,  especially  when  brought  on  by  the 
presence  of  a  calculus,  opium  is  a  most  valuable  remedy;  it  diminishes  the  sensi- 
bility of  these  parts,  and  prevents  spasm  ;  farthermore,  it  relaxes  the  ureters,  and 
thereby  facilitates  the  passage  of  the  calculus.  In  inflammation  of  the  yallducts, 
produced  by  calculus,  opium  is  likewise  serviceable ;  but,  as  in  the  last-mentioned 
case,  bloodletting  and  the  warm  bath  should  be  employed  simultaneously  with  it. 
In  inflammation  of  the  mucous  membranes,  attended  with  increased  secretion,  opium 
is  a  most  valuable  remedy.  Thus,  in  pulmonary  catarrh,  when  the  first  stage  of 
the  disease  has  passed  by,  and  the  mucous  secretion  is  fully  established,  opium  is 
frequently  very  beneficial;  it  diminishes  the  sensibility  of  the  bronchial  membrane 
to  cold  air,  and  thereby  prevents  cough.  In  severe  forms  of  the  disease,  blood- 
letting ought  to  be  premised.  Given  at  the  commencement  of  the  disease,  Dr. 
Holland8  says  that  twenty  or  thirty  drops  of  laudanum  will  often  arrest  it  alto- 
gether. In  diarrhoea,  opium,  in  mild  cases,  is  often  sufficient  of  itself  to  cure  the 
disease ;  it  diminishes  the  increased  muscular  contractions  and  increased  sensibility 
(thereby  relieving  pain),  and  at  the  same  time  checks  excessive  secretion.  Aro- 
matics  and  chalk  are  advantageously  combined  with  it.  In  violent  cases,  blood- 
letting should  precede  or  accompany  it.  Mild  or  English  cholera,  the  disease 
which  has  been  so  long  known  in  this  country,  and  which  consists  in  irritation  or 
inflammation  of  the  mucous  lining  of  the  stomach,  is  generally  most  successfully 
treated  by  the  use  of  opium  ;  two  or  three  doses  will,  in  slight  cases,  be  sufficient 
to  effect  a  cure.  When  opium  fails,  the  hydrocyanic  acid  is  occasionally  most  effect- 
ive. In  dysentery,  opium  has  been  found  very  serviceable ;  it  is  best  given  in 
combination  with  either  ipecacuanha  or  calomel.  I  have  already  stated  that,  in 
inflammation  of  the  parenchymatous  tissues  of  organs,  the  use  of  opium  is  less  fre- 
quently beneficial,  but  often  injurious.  Thus,  in  inflammation  of  the  cerebral  sub- 
stance, it  is  highly  objectionable,  since  it  increases  the  determination  of  blood  to 
the  head,  and  disposes  to  coma.  In  peripneumonia,  it  is  for  the  most  part  injuri- 
ous; partly  by  its  increasing  the  febrile  symptoms,  partly  by  its  diminishing  the 
bronchial  secretion,  and  probably,  also,  by  retarding  the  arterialization  of  the  blood, 
and  thereby  increasing  the  general  disorder  of  system.  It  must  be  admitted,  how- 
ever, that  there  arecircumstances  under  which  its  use,  in  this  disease,  is  justifiable. 
Thus,  in  acute  peripneumonia,  when  bloodletting  has  been  carried  as  far  as  the 
safety  of  the  patient  will  admit,  but  without  the  subsidence  of  the  disease  I  have 
seen  the  repeated  use  of  opium  and  calomel  of  essential  service.  Again,  in  the 
advanced  stages  of  pneumonic  inflammation,  when  the  difficulty  of  breathing  has 
abated,  opium  is  sometimes  beneficially  employed  to  allay  gainful  cough,  and  pro- 
duce sleep.  In  inflammation  of  the  substance  of  the  liver,  opium  is  seldom  benefi- 
cial ;  it  checks  the  excretion,  if  not  the  secretion,  of  bile,  and  increases  costiveness. 
In  rheumatism,^  opium  frequently  evinces  its  happiest  effects.  In  acute  forms  of 
the  disease  it  is  given  in  combination  with  calomel,  as  recommended  by  Dr  R 
Hamilton— bloodletting  being  usually  premised.  From  half  a  grain  to  two  grains 
of  opium  should  be  given  at  a  dose.  Dr.  Hope3  recommends  gr  vii  or  er  x  of 
calomel  to  be  combined  with  each  dose  of  opium.  It  is  not  necessary  or  even 
proper,  in  ordinary  cases,  to  affect  the  mouth  by  the  calomel ;  though  to  this  state 
ment  exceptions  exist.  The  use  of  mercury  may  even,  in  some  cases,  be  obiection- 
able;  and  in  such,  Dover  s  powder  will  be  found  the  best  form  of  exhibition.     This 

1  Essays  on  the  most  Important  Diseases  of  Women.  P^rt  i    1R3Q  %  /-. 
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plan  of  treatment  is  well  adapted  for  the  diffuse  or  fibrous  form  of  acute  rheuma- 
tism ;  but  it  does  not  prove  equally  successful  in  the  synovial  forms  of  the  disease. 
It  is  also  valuable  in  chronic  rheumatism. 

3.  In  Diseases  of  (he  Brain  and  Spinal  Cord. — In  some  cerebro-spinal  diseases 
great  benefit  arises  from  the  use  of  opium  ;  while  in  other  cases  injury  only  can 
result  from  its  employment.  The  latter  effect  is  to  be  expected  in  inflammation  of 
the  brain,  and  in  apoplectic  cases.  In  other  words,  in  those  cerebral  maladies 
obviously  connected  with,  or  dependent  on,  an  excited  condition  of  the  vascular 
system  of  the  brain,  opium  acts  injuriously.  But  there  are  many  disordered  con- 
ditions of  the  cerebro-spinal  functions,  the  intensity  of  which  bears  no  proportion 
to  that  of  the  derangement  of  the  vascular  system  of  the  brain ;  and  there  are 
other  deviations  from  the  healthy  functions  in  which  no  change  in  the  cerebral 
circulation  can  be  detected.  In  these  cases,  opium  or  morphia  frequently  evinces 
its  best  effects.  In  insanity,  its  value  has  been  properly  insisted  on  by  Dr.  Sey- 
mour.1 He,  as  well  as  Messrs.  Beverley  and  Phillips,  employed  the  acetate  of 
morphia.  Its  good  effects  were  manifested  rather  in  the  low,  desponding,  or 
melancholic  forms  of  the  disease,  than  in  the  excited  conditions ;  though  I  have 
seen  great  relief  obtained  in  the  latter  form  of  the  disease  by  full  doses. 
Opium  is  sometimes  employed  by  drunkards  to  relieve  intoxication.  I  knew 
a  medical  man  addicted  to  drinking,  and  who,  for  many  years,  was  accustomed 
to  take  a  large  dose  of  laudanum  whenever  he  was  intoxicated  and  was  called  to 
see  a  patient.  On  one  occasion,  being  more  than  ordinarily  inebriated,  he  swal- 
lowed an  excessive  dose  of  laudanum,  and  died  in  a  few  hours  of  apoplexy. 

In  delirium  tremens,  the  efficacy  of  opium  is  almost  universally  admitted.  Its 
effects,  however,  require  to  be  carefully  watched ;  for  large  doses  of  it,  frequently 
repeated,  sometimes  hasten  coma  and  other  bad  symptoms.  If  there  be  much 
fever,  or  evident  marks  of  determination  of  blood  to  the  h<jad,  it  should  be  used 
with  great  caution,  and  ought  to  be  preceded  by  loss  of  blood,  cold  applications  to 
the  head,  and  other  antiphlogistic  measures.  Though  opium  is  to  be  looked  on  as 
a  chief  remedy  in  this  disease,  yet  it  is  not  to  be  regarded  as  a  specific.  Dr.  Law2 
speaks  in  high  terms  of  its  association  with  emetic  tartar.  I  have  before  no- 
ticed the  use  of  opium  in  alleviating  some  of  the  cerebral  symptoms  which  occur 
during  fever. 

In  spasmodic  and  convulsive  diseases  opium  is  a  most  important  remedy.  In 
local  spasms  produced  by  topical  irritants,  it  is  a  most  valuable  agent,  as  I  have 
already  stated;  for  example,  in  spasm  of  the  (/all-ducts  or  of  the  ureters,  brought  on 
by  the  presence  of  calculi ;  in  colic,  and  in  painful  spasmodic  contractions  of  the 
bladder,  or  rectum,  or  uterus.  In  spasmodic  stricture  opium  is  sometimes  useful. 
In  genuine  spasmodic  asthma,  which  probably  depends  on  a  spasmodic  condition  of 
the  muscular  fibres  investing  the  bronchial  tubes,  a  full  dose  of  opium  generally 
gives  temporary  relief;  but  the  recurrence  of  the  paroxysms  is  seldom  influenced 
by  opium.  There  are  several  reasons  for  believing  that  one  effect  of  narcotics  in 
dyspnoea  is  to  diminish  the  necessity  for  respiration.  Laennec3  states  that  when 
given  to  relieve  the  extreme  dyspnoea  of  mucous  catarrh,  it  frequently  produces  a 
speedy  but  temporary  cessation  of  the  disease ;  and  if  we  explore  the  respiration  by 
the  stethoscope,  we  find  it  the  same  as  during  the  paroxysm — a  proof  that  the 
benefit  obtained  consists  simply  in  a  diminution  of  the  necessity  for  respiration. 
That  the  necessities  of  the  system  for  atmospheric  air  vary  at  different  periods,  and 
from  different  circumstances,  is  sufficiently  established  by  the  experiments  of  Dr. 
Prout;4  and  it  appears  that  they  are  diminished  during  sleep,  at  which  time,  ac- 
cording to  Dr.  Edwards,5  the  transpiration  is  increased.  Moreover,  the  phenomena 
of  hybernating  animals  also  bear  on  this  point;  for  during  their  state  of  torpidity, 
or  hybernation,  their  respiration  is  proportionally  diminished. 

i  Land.  Med.  Gaz.  vol.  ix.  p.  114  ;  and  Med.-Chir.  Trans,  vol.  xix.  p.  167. 

•  Lond.  Med.  Gaz.  xviii.  538  and  694. 

'  Treat,  on  the  Diseases  of  the  Chest,  by  Forbes,  pp.  77  and  99,  1827. 

4  Ann.  of  Phil.  ii.  330;  and  iv.  331.  *  De  Vlnfl.  des  Agens  Physiq.  p.  321,  1824. 
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la  the  convulsive  diseases  (chorea,  epilepsy,  aud  tetanus)  opium  has  been  used,  but 
with  variable  success;  in  fact,  the  conditions  of  system  under  which  these  affections 
occur,  may  be,  at  different  times,  of  an  opposite  nature ;  so  that  a  remedy  which  is 
proper  in  one  case  is  often  improper  in  another.  In  tetanus,  opium  was  at  one 
time  a  favourite  remedy,  and  is  undoubtedly  at  times  a  remedy  of  considerable 
value.  But  it  is  remarkable  that  the  susceptibility  of  the  system  to  its  influence  ifl 
greatly  diminished  during  tetanus.  I  have  already  referred  to  the  enormous  quan- 
tities which  may,  at  this  time,  be  taken  with  impunity.  In  128  cases  noticed  by 
Mr.  Curling,1  opium  in  various  forms,  and  in  conjunction  with  other  remedies,  was 
employed  in  84  cases ;  and  of  these,  45  recovered.  Notwithstanding,  however,  the 
confidence  of  the  profession  in  its  efficacy  is  greatly  diminished. 

Lastly,  opium  occasionally  proves  serviceable  in  several  forms  of  headache,  espe- 
cially after  loss  of  blood.  I  have  seen  it  give  great  relief  in  some  cases  of  what  are 
commonly  termed  nervous  headaches;  while  in  others,  with  apparently  the  same 
indications,  it  has  proved  injurious.  Chomel2  applied,  with  good  effect,  opium 
cerate  to  a  blistered  surface  of  the  scalp,  to  relieve  headache. 

4.  In  Diseases  of  the  Chest. — In  some  affections  of  the  heart  and  of  the  organs  of 
respiration  opium  is  beneficial.  I  have  already  alluded  to  its  employment  in  catarrh, 
peripneumonia,  and  spasmodic  asthma.  In  the  first  of  these  maladies  caution  is 
often  requisite  in  its  use.  "In  an  aged  person,  for  example,  suffering  under  chronic 
bronchitis  or  catarrhal  influenza — and  gasping,  it  may  be,  under  the  difficulties  of 
cough  and  expectoration — an  opiate,  by  suspending  these  very  struggles,  may 
become  the  cause  of  danger  and  death.  The  effort  here  is  needed  for  the  recovery 
of  free  respiration ;  and  if  suppressed  too  long,  mucus  accumulates  in  the  bronchial 
cells,  its  extrication  thence  becomes  impossible,  and  breathing  ceases  altogether."3 

5.  In  Maladies  of  the  Digestive  Organs. — I  have  already  referred  to  the  use  of 
opium  in  gastritis,  enteritis,  peritonitis,  diarrhoea,  dysentery,  colic,  the  passage  of 
gall-stones,  and  in  hepatitis.  With  respect  to  the  use  of  opium  in  hepatic  affections, 
I  am  disposed  to  think,  with  Dr.  Holland,  that,  with  the  exception  of  the  painful 
passage  of  a  gall-stone  through  the  ducts,  there  is  scarcely  a  complaint  of  the  liver 
and  its  appendages  "where  opium  may  not  be  said  to  be  hurtful,  though  occasionally 
and  indirectly  useful  when  combined  with  other  means."*  In  poisoning  by  acrid 
substances  opium  is  used  with  advantage  to  lessen  the  susceptibility  of  the  alimentary 
canal,  and  thereby  to  diminish  the  violence  of  the  operation  of  these  local  irritants. 
Cantharides,  all  the  drastic  purgatives,  when  taken  in  excessive  doses  (as  elaterium, 
colocynth,  gamboge,  scammony,  and  croton  oil  or  seeds),  and  Arum  maculatum, 
may  be  mentioned  as  examples  of  the  substances  alluded  to.  Besides  the  above- 
mentioned  beneficial  operation,  opium  allays  the  spasmodic  contractions  of  the 
bowels,  relieves  pain,  and  checks  inordinate  secretion  and  exhalation. 

In  poisoning  by  corrosives  (the  strong  mineral  acids  and  alkalies,  for  example), 
opium  diminishes  the  sensibility  of  the  alimentary  canal;  it  cannot,  of  course, 
alter  the  chemical  influence  of  the  poisons,  but  it  may  prove  useful  by  allaying  the 
consequences  of  inflammation. 

As  meconic  acid  is  said  to  be  an  antidote  in  cases  of  poisoning  by  corrosive  sub- 
limate, opium,  in  full  doses,  may  perhaps  be  administered  with  some  advantage, 
when  other  antidotes  cannot  be  procured. 

In  poisoning  by  the  preparations  of  arsenic,  of  lead,  and  of  copper,  opium  is 
sometimes  found  useful. 

6.  In  maladies  of  the  tiriuo-genital  apparatus  opium  is  a  most  valuable  remedy. 
It  mitigates  pain,  allays  spasmodic  action,  checks  copious  mucous  secretion,  and 
diminishes  irritation.  Its  use  for  one  or  more  of  these  purposes  in  nephritis,  cystitis, 
the  passage  of  urinary  calculi,  and  spasmodic  stricture,  has  been  already  pointed 
out.     In  irritable  bladder  it  is  an  invaluable  remedy,  especially  in  conjunction  with 

l  Treat,  on  Tetanus,  p.  151,  1836.  |  Lond_  md    Gaz      rf    ■  ^ 

Holland,  op.  supra  cit.  p.  425.  «  0p.  supra  cit.  p.  429. 
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liquor  potassae.  In  irritation  and  various  painful  affections  of  the  uterus,  and  in 
chordae,  the  value  of  opium  is  well  known.  In  the  treatment  of  the  phosphatic 
diathesis  it  is  the  only  remedy  that  can  be  employed,  according  to  Dr.  Prout,  to 
diminish  the  unnatural  irritability  of  the  system. 

Of  all  remedies  for  that  hitherto  intractable  malady,  diabetes,  opium  has  been 
found  to  give  the  most  relief.1  Under  its  use  the  specific  gravity,  saccharine  quality, 
and  quantity  of  urine  have  been  diminished.  It  has  not,  however,  hitherto  suc- 
ceeded in  permanently  curing  this  disease.  Dr.  Prout  has  also  found  it  serviceable 
when  there  is  an  excess  of  urea  in  the  urine.2 

7.  As  an  Anodyne. — To  relieve  pain  by  dulling  the  sensibility  of  the  body, 
opium  is,  of  all  substances,  the  most  useful,  and  the  most  to  be  relied  on  for  inter- 
nal exhibition.  We  sometimes  use  it  to  alleviate  the  paiu  of  inflammation,  as 
already  mentioned ;  to  diminish  spasm  and  the  sensibility  of  the  part  in  calculi  of 
the  gall-ducts,  in  the  ureters,  and  even  when  in  the  urinary  bladder;  to  relieve 
pain  in  the  various  forms  of  scirrhus  and  carcinoma,  in  which  diseases  opium  is  our 
sheet-anchor;  to  allay  the  pain  arising  from  the  presence  of  foreign  bodies  in 
wounds;  to  prevent  or  relieve  after-pains;  to  diminish  the  pain  of  menstruation  ; 
and,  lastly,  as  an  anodyne  in  neuralgia.  As  a  benumber  or  topical  anodyne  it  is 
greatly  inferior  to  aconite.  Hence,  in  neuralgia,  the  latter  is  much  more  successful 
than  opium.     (See  Aconitum.') 

8.  In  Hemorrhages. — Opium  is  at  times  serviceable  to  obviate  certain  ill  effects  of 
hemorrhages;  as  when  there  is  great  irritability  attended  with  a  small  and  frequent 
pulse,  and  also  to  relieve  that  painful  throbbing  about  the  head  so  often  observed 
after  large  evacuations  of  blood.  In  or  immediately  after  uterine  hemorrhage  the 
use  of  opium  has  been  objected  to,  on  the  ground  that  it  might  prevent  the  con- 
traction of  the  womb;  but  where  the  employment  of  opium  is  otherwise  indicated, 
this  theoretical  objection  deserves  no  weight.  In  bronchial  hemorrhage  it  is  at 
times  a  valuable  remedy,  and  may  be  associated  with  acetate  of  lead  (notwith- 
standing the  chemical  objections  to  the  mixture)  with  good  effect. 

9.  In  Mortification. — When  mortification  is  attended  with  excessive  pain,  opium 
is  resorted  to.  In  that  kind  of  mortification  called  gangrsena  senilis,  which  com- 
mences without  any  visible  cause,  by  a  small  purple  spot  on  the  toes,  heels,  or  other 
parts  of  the  extremities,  and  which  sometimes  arises  from  an  ossified  condition  of 
the  arteries,  Mr.  Pott3  strongly  recommended  opium,  in  conjunction  with  a  stimu- 
lating plan  of  treatment,  and  experience  has  fully  proved  its  great  efficacy. 

10.  In  Venereal  Diseases. — Opium  is  frequently  employed  in  venereal  diseases  to 
prevent  the  action  of  mercurials  on  the  bowels  during  salivation ;  also  to  allay  the 
pain  of  certain  venereal  sores,  and  venereal  diseases  of  the  bones.  By  some  it 
has,  in  addition,  been  employed  as  an  anti-venereal  remedy;  and,  according  to  Mi- 
chaelis4  and  others,  with  success.  Moreover,  it  is  stated  by  Dr.  Ananian,  who 
practised  at  Constantinople,  that  those  persons  who  were  in  the  habit  of  taking 
opium  rarely  contracted  the  venereal  disease.  But  opium  possesses  no  specific 
anti-venereal  powers.5  It  has  appeared  to  me,  on  several  occasions,  to  promote  the 
healing  of  venereal  sores. 

11.  In  various  forms  of  ul&r*,  and  in  granulating  wounds,  the  efficacy  of  opium 
has  been  satisfactorily  established  by  Mr.  Skey.6  Biohter7  and  others8  had  already 
noticed  its  good  effects;  but  their  statements  had  attracted  little  attention.  Mr. 
Grant,"  in  1785,  pointed  out  the  efficacy  of  opium  in  the  treatment  of  foul  ulcers, 
attended  with  a  bad  discharge,  and  much  pain.  He  ascribed  these  symptoms  to 
"morbid  irritability,"  which  the  opium  removed.     Its  use  is  prejudicial  in  ulcers 


i  See  Prout,  Inq.  into  the  Treat,  of  Diabetes,  Ac.  p.  74,  2d  ed.  1825. 
I   Inq.  into  the  Treat,  of  Diabetes,  &c.  p.  54,  2d  ed.  1825. 

3  Chir.  Obs.  1775.  *  Med.  Communications,  vol.  i. 

5  Pearson,  Observ.  on  the  Effects  of  Various  Art.  of  the  Mat.  Sled,  in  Lues  Ven.  p.  57,  1800. 
•  On  a  neiv  Method  of  Treatmtnt  employed  in  the  Cure  of  various  forms  of  Ulcer  and  Granulating 
Wounds,  Lond.  1837. 
1  f«mm.  Soe.  Scient.  Cott.  vol.  xv.  8  See  Ploucquet's  Lit.  Med.  iv.  214,  1S09. 

9  Lond.  Med.  Journ.  vi.  5,  and  130. 
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attended  with  inflammation,  in  the  florid  or  sanguineous  temperament,  and  in  child- 
hood. But  in  the  chronic  or  callous  ulcer,  in  the  so-called  varicose  ulcer,  in  recent 
ulcers  (from  wounds),  in  which  granulation  proceeds  slowly,  or  in  other  cases,  the 
efficacy  of  opium,  administered  in  small  doses  (as  ten  drops  of  laudanum  three 
times  daily),  is  most  manifest,  especially  in  elderly  persons,  and  in  those  whose 
constitutions  have  been  debilitated  by  disease,  labour,  spirituous  liquors,  <tc.  It 
appears  to  promote  the  most  genial  warmth,  to  give  energy  to  the  extreme  arteries, 
and  thereby  to  maintain  an  equal  balance  of  the  circulation  throughout  every  part 
of  the  body,  and  to  animate  the  dormant  energies  of  healthy  action. 

12.  The  external  application  of  opium  is  comparatively  but  little  resorted  to,  and 
for  two  reasons:  in  the  first  place,  its  topical  effects  are  slight;  and  secondly,  its 
specific  effects  on  the  brain  and  general  system  are  not  readily  produced  through  the 
skin.  Aconite  and  belladonna  greatly  exceed  opium  in  their  topical  effects.  The 
following  are  some  of  the  local  uses  of  opium :  In  ophthalmia,  the  wine  of  opium 
is  dropped  into  the  eye  when  there  is  excessive  pain  (see  Vinum  Opii).  In  painful 
and  foul  sores,  opiates  are  used  with  occasional  good  effects.  Mr.  Grant1  applied 
the  tincture  twice  a  day,  in  an  oatmeal  poultice,  to  irritable  sores.  Opiate  frictions 
have  been  employed  as  topical  anodynes,  and  to  affect  the  general  system.  Thus, 
in  chronic  rheumatism  and  sjrrains,  the  opium  liniment  proves  a  useful  application. 
In  maniacal  delirium,  as  well  as  some  other  cerebral  disorders,  Mr.  Ward3  em- 
ployed, with  apparently  beneficial  effects,  opiate  frictions;  for  example,  ^ss  of 
opium,  mixed  with  gr.  iv  of  camphor,  9iv  of  lard,  and  Jj  of  olive  oil.  In  neuralgic 
affections,  an  opiate  cerate,  or  finely  powdered  hydrochlorate  of  morphia,  applied  to 
a  blistered  surface,  occasionally  gives  relief.  In  gastrodynia,  it  may  be  applied  in 
the  same  way  to  the  epigastrium  (Holland).  In  gonorrhoea  and  gleet,  opium  in- 
jections have  been  used.  In  spasmodic  stricture,  diseases  of  the  prostate  gland,  and 
in  gonorrhoea  to  prevent  chordee,  an  opiate  suppository  is  a  useful  form  of  employing 
opium,  especially  where  it  is  apt  to  disagree  with  the  stomach.  In  nervous  and 
spasmodic  affections  (as  some  forms  of  asthma),  the  endermic  application  of  opium 
or  morphia,  applied  along  the  course  of  the  spine,  is  often  singularly  beneficial,  when 
all  methods  of  depletion  and  counter-irritation  have  proved  utterly  unavailing 
(Holland).  In  toothache,  opium  is  applied  to  the  hollow  of  a  carious  tooth.  Dr. 
Bow3  speaks  in  the  highest  terms  of  the  efficacy  of  the  external  application  of 
opium  in  inflammatory  diseases,  but  especially  bronchitis  and  croup. 

Administration. — Opium  is  given,  in  substance,  in  the  form  of  pill,  powder, 
lozenge,  or  electuary.  The  dose  is  subject  to  great  variation,  depending  on  the  age 
and  habits  of  the  patient,  the  nature  of  the  disease,  and  the  particular  object  for 
which  we  wish  to  employ  it.  In  a  general  way,  we  consider  from  an  eighth  of  a 
grain  to  half  a  grain  a  small  dose  for  an  adult.  We  give  it  to  this  extent  in  per- 
sons unaccustomed  to  its  use,  when  we  require  its  stimulant  effects,  and  in  mild 
catarrhs  and  diarrhoeas.  From  half  a  grain  to  two  grains  we  term  a  medium  dose, 
and  employ  it  in  this  quantity  as  an  ordinary  anodyne  and  soporific.  From  two  to 
five  grains  we  denominate  a  full  or  large  dose,  and  give  it  to  relieve  excessive  pain, 
violent  spasm,  in  some  inflammatory  diseases  after  bloodletting,  in  tetanus,  &c. 
These  are  by  no  means  to  be  regarded  as  the  limits  of  the  use  of  opium.  Opium 
pills  (pilulae  opii)  may  be  prepared  either  with  crude  or  powdered  opium.  The 
latter  has  the  advantage  of  a  more  speedy  operation,  in  consequence  of  its  more 
ready  solution  in  the  gastric  liquor.  Employed  as  a  suppository,  opium  is  used  in 
larger  doses  than  when  given  by  the  stomach.  Five  grains,  made  into  a  cylindrical 
mass  with  soap,  may  be  introduced  into  the  rectum,  to  allay  irritation  in  the  uro- 
genital organs. 

Antidotes.— In  a  case  of  poisoning  by  opium,  the  first  indication  is  to  remove 
the  poison  from  the  stomach,  the  second  is  to  neutralize  any  of  it  which  may  be 
retained  in  the  system,  and  the  third  is  to  obviate  its  injurious  effects 


J  Ean^Marck  18,  1637.  '  «*■  and  P^  Jown '  vo1'  >   P-  "0,  1799. 
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1.  Use  of  Evacuants. — Until  other  and  more  powerful  evacuant  means  can  be 
obtained,  we  should  have  recourse  to  tickling  the  throat  with  the  fingers,  or  with  a 
feather  dipped  in  oil.  As  domestic  emetics,  mustard  or  salt  may  be  exhibited.  A 
dessertspoonful  of  flour  of  mustard,  or  a  tablespoonful  of  salt,  may  be  taken,  stirred 
up  in  a  tumblerful  of  water.  The  stomach-pump  is,  however  the  best  means  of 
evacuating  the  contents  of  the  stomach,  and,  when  it  can  be  procured,  should  always 
be  preferred.  The  emetics  usually  resorted  to  are  the  sulphates  of  zinc  and  copper; 
the  first  is  preferred.  It  should  be  given  in  doses  of  from  one  to  two  scruples.  The 
dose  of  sulphate  of  copper  is  less — from  five  grains  to  fifteen.  Ipecacuanha  or 
tartar  emetic  may  be  resorted  to  when  the  other  means  are  not  at  hand.  Clysters 
containing  fifteen  or  twenty  grains  of  tartar  emetic  may  be  administered;  or,  in 
extreme  cases,  a  solution  of  one  or  two  grains  of  this  salt  may  be  injected  into  the 
veins,  taking  care  to  prevent  the  introduction  of  air. 

2.  Use  of  Chemical  Antidotes. — There  are  no  known  agents  which  completely 
destroy  the  activity  of  opium  by  their  chemical  properties,  and  which  can  be  re- 
sorted to  in  these  cases.  Infusion  of  galls,  however,  is  regarded  as  the  best,  though 
an  imperfect  antidote.  Magnesia,  as  well  as  iodine  and  chlorine,  have  also  been 
recommended. 

3.  Use  of  Therapeutical  Means  to  obviate  the  Effects. — The  following  are 
the  principal  means  which  have  been  found  efficacious  : — 

o.  Rousing  the  patient,  by  exercising  him  up  and  down  a  room  between  two 
men.  It  may  sometimes  be  necessary  to  continue  this  for  several  hours. — /3.  Cold 
affusion.  Cold  water  dashed  over  the  head  and  chest  is  an  exceedingly  valuable 
agent.  It  often  assists  the  operation  of  emetics.  Dr.  Boisragon1  recommends  the 
alternation  of  impression,  with  hot  or  cold  water,  and  at  different  parts  of  the  sur- 
face of  the  body. — y.  Irritants.  The  application  of  irritants  to  the  body  is  also 
sometimes  a  useful  practice;  thus  blisters  and  sinapisms  to  the  feet. — 5.  Venesec- 
tion. Bloodletting  is  sometimes  necessary;  but  it  can  be  safely  practised  only  after 
the  opium  has  been  withdrawn  from  the  stomach.  Orfila  says  that  under  these 
circumstances  it  never  increases  but  in  most  cases  materially  relieves  the  symp- 
toms.— t.  Stimulants.  Ammonia,  camphor,  musk,  coffee,  and  other  stimulants,  are 
sometimes  used  with  advantage. — £.  Vegetable  acids.  Orfila  has  found  the  vegeta- 
ble acids  to  be  the  best  anti-narcotics.  For  this  purpose,  drinks  of  vinegar  and 
water,  lemon-juice,  or  cream  of  tartar  and  water,  should  be  given  every  ten 
minutes.  These  agents,  however,  should  not  be  resorted  to  till  the  poison  has  been 
evacuated  from  the  stomach. — rj.  Artificial  respiration.  As  a  last  resource  this  is 
on  no  account  to  be  omitted.  Death  has  on  several  occasions  been  apparently 
averted  by  it.  An  interesting  case,  in  which  it  was  successfully  practised,  was  pub- 
lished many  years  ago  by  Mr.  Whately.3  Natural  respiration  was  extinct  when  it 
was  begun.  In  another  successful  case,  related  by  Mr.  Smith,3  artificial  respiration 
was  kept  up  for  four  hours  and  a  half  (with  an  interval  of  an  hour).  When  it  was 
commenced  there  was  no  pulse  at  the  wrist,  and  only  a  slight  irregular  action  of 
the  heart,  indicative  that  life  was  not  quite  extinct.  A  third  case,  also  successful, 
is  that  of  an  infant  ten  days  old,  which  had  taken  twenty-five  or  thirty  drops  of 
laudanum  intended  for  the  mother,  and  had  lost  the  power  of  deglutition,  was 
comatose,  and  had  several  convulsions.  Artificial  respiration  was  sustained  for  two 
or  three  hours.4 — [0.  Electricity  and  electro-magnetism  have  also  been  successfully 
employed  of  late  years  in  several  cases  of  poisoning  by  opium.  This  agent  has 
been  found  effectual  in  keeping  roused,  children  that  are  labouring  under  the  effects 
of  narcotic  poison. — Ed.] 

Preparations. — In  noticing  the  preparations  of  the  poppy  employed  in  medi- 
cine, I  shall  arrange  them  under  three  heads:  1st,  Preparations  of  poppy-heads; 
2dly,  Of  opium ;  3dly,  Of  morphia. 

1  Lond.  Med.  Gaz.  March  6,  1840.  2  Med.  Obs.  and  Inq.  vi.  331. 

3  Med.-Chir.  Trans,  xx.  66.  *   United  States  Dispensatory. 
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a.  Preparations  of  Poppy-Heads. 

1.  DECOCTUM  PAPAVERIS,  L  E.  D.;  Decoction  of  Poppy;  Poppy  Fomentation.— 

(Poppy-heads,  sliced,  giv;  Water  Oiv.  [Oiij,  E.  D.~\  Boil  for  a  quarter  of  an 
hour  [ten  minutes,  Z>.],  and  strain.) — The  seeds  contribute,  by  their  oleaginous 
properties,  to  the  emollient  quality  of  the  decoction.  This  preparation  forms  a 
common  fomentation,  which  is  applied  to  bruised,  inflamed,  excoriated,  tender,  or 
swollen  parts;  to  the  eye  in  ophthalmia,  to  the  abdomen  in  enteritis,  peritonitis,  to 
tender  ulcers,  &c.  In  cancer  and  other  painful  affections  of  the  uterus,  it  is  thrown 
into  the  vagina  as  a  soothing  remedy. 

2.  SYRIWS  PAPAVERIS,  L.  E. ;  Syrup  of  White  Poppies.— (Poppy-heads,  with- 
out the  seeds,  lb.  iij  [lb.  iss.  E.~\;  Sugar  [pure,  E.~\  lb.  v.  [lb.  iij,  E.];  Boiling 
Water,  Cong.  v.  [Oxv.  E.~\;  [Rectified  Spirit,  3  V,  L.~\  Boil  down  the  capsules  in 
the  water  to  two  gallons,  and  strongly  express  the  liquor.  Again  boil  down  the 
strained  liquor  to  four  pints,  and  filter  while  hot.  Set  it  by  for  twelve  hours  that 
the  dregs  may  subside;  then  boil  down  the  clear  liquid  to  two  pints,  add  the  sugar 
and  dissolve  it;  lastly,  mix  in  the  spirit,  L. — The  Edinburgh  J'harmacopazia  di- 
rects the  poppy-heads  to  be  first  macerated  in  water  for  twelve  hours;  then  to  boil 
down  to  five  pints,  and  strain  and  express  strongly  through  calico.  Again  to  boil 
down  to  Oiiss,  add  the  sugar,  and  dissolve  with  the  aid  of  heat.) — Syrup  of  pop- 
pies, especially  if  too  thin,  is  very  liable  to  ferment,  and  then  contains  spirit  or 
acetic  acid,  or  both,  and  is  of  course  ill  adapted  for  medicinal  use.  To  check  these 
changes,  it  should  be  carefully  made  with  spirit,  according  to  the  directions  of  the 
London  College,  taking  care  that  it  has  the  proper  consistence,  and  keeping  it  in  a 
cool  place.  Occasionally,  a  mixture  of  treacle  and  laudanum,  or  of  syrup  and  ex- 
tract of  poppies,  has  been  substituted ;  but  this  fraud  is  highly  dangerous,  and  has 
on  several  occasions  proved  fatal  to  children.1  Syrup  of  poppies  is  narcotic,  seda- 
tive, and  anodyne,  and  is  commonly  employed  as  the  infant's  opiate.  It  mitigates 
pain,  allays  spasm  and  troublesome  cough,  and  promotes  sleep.  Even  in  the  adult 
it  is  sometimes  used  for  these  purposes.  It  forms  a  useful  adjunct  to  pectoral  tinc- 
tures. Over  ordinary  opiates  it  has  the  positive  advantages  of  a  less  disagreeable 
taste,  and  the  supposed  one  of  being  less  likely  to  create  nausea  and  headache. 
Even  when  properly  prepared,  its  administration  to  infants  requires  the  greatest 
caution,  on  account  of  their  known  susceptibility  to  the  influence  of  opiates.  "I 
have  been  informed,"  says  Dr.  Montgomery,  "  of  more  than  one  instance  in  which 

a  teaspoonful  has  been  known  to  prove  fatal  to  a  healthy  child." The  dose  of  it 

for  an  infant  of  three  or  four  months  old,  is  f3ss;  for  adults,  from  f3ij  to  f  3iv.  ' 

S.  EXTRACTUM  PAPAVERIS,  L.  E.;  Extract  of  Poppy.— (¥om-h^y  without  the 
seeds  bruised  ^xv;  Boiling  [distilled,  £.]  Water,  Cong.  j.  Macerate  for  twenty- 
four  hours ;  then  boil  down  to  four  pints,  and  filter  the  liquor  while  hot-  lastly 
evaporate  to  a  proper  consistence  [by  the  vapour  bath,  P.])— Anodyne  and  soporific! 
It  appears  to  me  to  produce  effects  similar  to  those  of  opium,  for  which  it  is  fre- 
quently substituted,  on  the  supposition  that,  while  it  allays  pain  and  promotes  sleep, 
it  is  less  liable  to  occasion  nausea,  constipation,  headache,  or  delirium  If  it  be 
prepared  from  a  decoction,  instead  of  an  infusion  of  poppy-heads,  as  directed  in  the 
pharmacopoeias,  it  will  contain  a  considerable  quantity  of  inert  mucilaginous  matter 
—Dose,  gr.  ij  to  9j.  b 

b.  Preparations  of  Opium. 

1.™  0Pn^TlEBAO,E;  Opium  ^.-(Opinrn  one  pan ;  Sulphate 
of  Potash  three  parts;  Conserve  of  Red  Roses  one  part.  Beat  them  into  a  proper 
mass,  which  is  to  be  o.yided  into  five-grain  pills.— It  ia  to  be  observed  that  this  Si 
contains  twice  as  much  opium  as  the  opiate  pill  of  the  last  Latin  edition  of  this 

•  See  the  cases  referred  to  by  Dr.  Montgomery,  in  his  Obs.  on  the  D^liTph^^T 
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pharmacopoeia,  E.) — Employed  as  an  anodyne  and  soporific. — Dose,  one  or  two  pills 
(i.  e.  gr.  v  to  gr.  x).  The  sulphate  of  potash  serves  to  divide  the  opium.  One 
pill  of  five  grains  contains  one  grain  of  opium. 

2.  PILULE  SAPOMS  COMPOSITE,  L.  D.  [U.  S.] ;  Compound  Soap  Pills.— (Opium 
powdered;  Liquorice,  powdered,  each  j'jj  Soft  Soap  3vj-  Beat  them  together 
until  incorporated,  L. — Opium,  in  fine  powder,  ^ss ;  Castile  Soap  gij;  Distilled 
Wuter  3ss,  or  as  much  as  is  sufficient.  Reduce  the  soap  to  a  fine  powder,  add  the 
opium  and  water,  and  beat  the  mixture  into  a  mass  of  a  uniform  consistence,  D. 
[U.  S.J) — Employed  as  an  anodyne  and  soporific. — Dose,  gr.  iij  to  gr.  x.  Five 
grains  contain  one  grain  of  opium.  [Two  and  a  half  grains  U.  S.  contain  gr.  i 
opium.]  The  soap  enables  the  pills  to  dissolve  readily  in  the  juices  of  the  stomach. 
From  gr.  v  to  9j  are  sometimes  used  as  a  suppository. 

3.  PILULE  CALOMELANOS  ET  0P1I,  E.     (See  Index.) 

4.  PILULE  PLUMBI  OPIATE,  E.     (See  Index.) 

§•  TROCHISCI  OPII,  E. ;  Opium  Lounges.— (Opium  3ij ;  Tincture  of  Tolu  gss; 
Pure  Sugar,  in  fine  powder,  §vj  ;  Powder  of  Gum-Arabic,  and  Extract  of  Liquorice, 
softened  with  boiling  water,  of  each  %w.  Reduce  the  opium  to  a  fluid  extract  by 
the  formula  [given  for  extract  of  opium] ;  mix  it  intimately  with  the  liquorice  pre- 
viously reduced  to  the  consistence  of  treacle;  add  the  tincture;  sprinkle  the  gum 
and  sugar  into  the  mixture,  and  beat  it  into  a  proper  mass,  which  is  to  be  divided 
into  lozenges  of  ten  grains.) — In  London,  the  manufacture  of  lozenges  is  practised 
as  a  distinct  trade  The  opium  lozenges  of  the  shops  usually  contain  each  about 
one-eighth  of  a  grain  of  opium.  Lozenge-makers  employ  a  much  smaller  proportion 
of  gum.  The  tincture  of  tolu,  which  they  use,  is  much  more  concentrated  than  that 
of  the  shops,  the  spirit  of  which  is  objectionable.  Opium  lozenges  are  used  to  allay 
troublesome  cough. 

6.  PULVIS  CRETE  COMPOSITE  CUM  0PI0,  L. ;  Pdvu  Cretse  Opiatu*,  E.  D. ;  Com- 
pound Powder  of  Chalk  vrith  Opium. — (Compound  Powder  of  Chalk  3  viss  [£vj,  E. ; 
glVj  5vl)>  ^]  5  Powder  of  Opium  £)iv  [3j,  D.J  Triturate  them  together  thoroughly 
[and  pass  through  a  fine  sieve,  D.J) — Astringent  and  narcotic.  Employed  in  diar- 
rhoea.— Dose  for  adults,  9j  to  9ij  ;  for  children,  grs.  ij  to  grs.  x,  according  to  their 
age.  Forty  grains  of  this  powder,  prepared  according  to  the  London  or  Dublin 
Pharmacopoeia,  or  thirty-seven  of  the  Edinburgh  Pharmacopoeia,  contain  one  grain 
of  opium. 

7.  C0NFECTI0  OPII,  L.  [U.  S.];  Ehctuarium  Opii,  E.;  Confection  of  Opium;  Phi- 
Ionium1  Londinense;  Philonium  Romanum. — (Opium,  powdered,  3vj  j  Long  Pep- 
per £j;  Ginger  ^ij;  Caraway  3 iij  ;  Tragacanth,  powdered,  3'j  5  Syrup  f^xvj.  The 
London  College  directs  the  dry  ingredients  to  be  kept  mixed  in  the  form  of  a  very 
fine  powder,  and  the  syrup  to  be  added  when  the  confection  is  to  be  used.  The 
Edinburgh  College  adopts  the  following  formula:  "Aromatic  Powder  svj;  Senega, 
in  fine  powder,  £iij;  Opium,  diffused  in  a  little  Sherry,  gss;  Syrup  of  Ginger  rbj. 
Mix  them  together,  and  beat  into  an  electuary.") — Aromaticand  narcotic.  Employed 
in  flatulent  colic  and  diarrhoea;  in  the  latter  complaint  usually  as  an  adjunct  to  the 

•  The  ancient  philonium  was  a  famous  electuary  of  the  opiate  kind.  It  was  called  Philo's  antidote, 
after  1'hilo,  of  Tarsus,  its  inventor,  who  lived,  it  is  supposed,  in  Augustus's  time.  The  composition  of  the 
Philonium,  described  in  Greek  elegiac  verses,  is  preserved  and  explained  by  Galen,  Demed.  comp.  sec.  loc. 
lib.  ix.  4.  The  terms  of  the  receipt  are  enigmatical,  and  may  amuse  some  readers  ;  we  give  the  substance  : 
"  Take  of  the  yellow  and  fragrant  hair  of  the  divine  Crocus,  whose  blood  glitters  in  the  fields  of  Mercury; 
as  many  drachms  as  a  man  has  senses  ;  of  the  Euboean  Nauplian,  a  drachm ;  of  the  slayer  of  Mencetiades, 
as  preserved  in  the  dowels  of  sheep,  the  like  quantity;  add  twenty  drachms  of  white  flame,  and  twenty  of 
the  bean  of  the  wild  animal  of  Arcadia ;  a  drachm  of  the  root  (falsely  so  called)  which  grows  in  the  land 
famous  for  the  Pisxan  Jove  ;  take  twice  five  drachms  of  Trior,  written  with  the  masculine  article  prefixed  ; 
and  111 1 111,' I  c  .ill  with  the  production  of  the  daughters  of  the  bulls  of  Alliens.' ;  Galen  interprets  this  curious 
medico-poetical  farrago,  which,  without  his  aid,  would  certainly  be  not  a  little  obscure,  as  implying  the 
admixture  of  saffron,  pyrethrum,  euphorbium,  white  pepper,  hyoscyumus,  spikenard,  opium,  and  Athenian 
honey.  It  is,  moreover,  stated  in  the  verses,  that  the  pains  for  which  this  ,«?>*  lupiutt  was  most  service- 
able.were  those  of  colic,  of  the  liver,  dysuria,  and  stone.— (Dr.  Win.  Cummin,  Lond.  Med.Gaz.  vol.  xvii. 
p.  990.) 
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chalk  mixture.— Dose,  gr.  x  to  5j.—  The  Dublin  preparation  of  the  older  pharma- 
copoeias contained  gr.  j  of  opium  in  about  twenty-five  grains  of  confection.  The 
London  preparation  is  somewhat  weaker,  and  contains  gr.  j  of  opium  in  perhaps 
thirty-six  crains.  The  Edinburgh  preparation  is  still  weaker  ;  forty-three  grains  of 
it  containing  about  one  grain  of  opium.— [The  U.  S.  Pharm.  directs  Opium  in 
powder  four  drachms  and  a  half ;  Aromatic  Powder  six  ounces ;  Clarified  Honey 
fourteen  ounces.  Rub  the  opium  with  the  aromatic  powder  ;  then  add  the  honey, 
and  beat  them  together  until  thoroughly  mixed.  About  thirty-six  grains  contain 
one  of  opium.] 

8.  EMPLASTRUI  OPII,  L.  E.  D. ;  Plaster  of  Opium.— (Extract  of  Opium  gj  j  Pre- 
pared Resin  of  the  Spruce  Fir  |ij  ;  Plaster  of  Lead  |viij  ;  Boiling  Water  f  gj.  Add 
the  resin  of  the  spruce  fir,  the  opium,  and  the  water,  to  the  melted  plaster,  and  with 
a  slow  fire  boil  down  until  all  unite  into  a  proper  consistence,  L. — The  Edinburgh 
College  omits  the  water.  The  formula  of  the  Dublin  College  is  as  follows:  Of 
Opium,  in  very  fine  powder,  §j ;  Resin  Plaster  §ix.  Melt  the  plaster  by  steam  or 
water  bath,  add  the  opium  by  degrees,  and  mix  thoroughly.  [The  U.  S.  Pharm. 
directs  Opium  in  powder  two  ounces  ;  Burgundy  Pitch  three  ounces ;  Lead  Plaster 
a  pound;  Boiling  Water  four  fluidounces.  The  process  is  similar  to  the  above.] — 
Employed  as  a  tonic  anodyne  in  rheumatism,  lumbago,  and  neuralgia.  Its  powers 
are  very  slight,  or  even  equivocal. 

9.  EXTRACTUM  OPII,  L.  [U.  S.]  ;  Extractum  Opii,  E.  ;  Extractum  Opii  aquosum, 
D. ;  Extract  of  Opium. — (Opium,  sliced,  Ibiss  [tbj,  E.  D.  U.  £.]  ;  Water  [distilled, 
Ov,  L.~\,  [Ovj,  Z>.],  [Ov,  U.  S.~\  Add  Oiiss  of  the  water  to  the  opium,  and  macerate 
for  twenty-four  hours,  stirring  occasionally  with  a  spatula,  then  strain.  Macerate 
what  is  left  in  the  remaining  water  for  twenty-four  hours,  and  strain.  Lastly,  evapo- 
rate to  a  proper  consistence,  L. — The  Edinburgh  College  digests  five  times  suc- 
cessively; each  time  in  a  pint  of  water,  and  for  twenty-four  hours  each  time. 
Filter  the  successive  infusions  as  they  are  made,  passing  them  through  the  same 
filter ;  unite  and  evaporate  them  in  the  vapour-bath  to  the  due  consistence.  [The 
U.  S.  P.  follows  the  Edinburgh.] — The  Dublin  College  digests  the  water  in  like 
manner,  but  in  successive  quarts.) — When  opium  is  digested  in  water,  this  fluid 
takes  up  the  odorous  principle,  the  salts  of  morphia  and  .codeia,  the  narcotina,  the 
gum,  the  extractive,  and  some  of  the  resin.  A  portion  of  morphia  is  frequently 
found  in  the  dregs.  Moreover,  a  portion  of  the  oil  is  found  in  the  solution.  By 
concentration,  the  odorous  principle  is  dissipated,  and  the  resin  and  the  oil,  com- 
bined with  and  in  part  saturating  the  narcotina,  are  separated.  These  matters 
would  be  more  completely  got  rid  of  by  redissolving  the  extract  in  water.  The 
removal  of  these  inert  principles,  as  well  as  the  impurities  of  opium  and  the  conse- 
quent concentration  of  the  active  constituents  of  this  substance,  must,  of  course, 
render  the  extract  a  more  powerful  preparation  than  ordinary  opium.  Good 
opium  yields  more  than  half  its  weight  (from  60  to  70  per  cent.)  of  extract,  which, 
therefore,  should  be  at  least  one-third  more  active  than  crude  opium.  It  is  usually 
believed  to  operate  with  less  disturbance  to  the  general  system  than  the  ordinary 
preparations  of  opium.  It  is  employed  as  an  anodyne,  sedative,  and  soporific,  in 
cases  where  crude  opium  or  its  tincture  disagrees. — The  dose  of  it  is  from  gr.  £  to 
gr.  iij  or  gr.  iv. 

LiaooR  Opii  Skdativus.— Mr.  Battley,  some  years  since,  assured  me  that  the  only  ingre- 
dients employed  in  the  preparations  of  his  liquor  opii  sedalivus  were  opium,  water,  and  heat. 
It  appears  to  contain  somewliat  less  meconic  acid  than  the  ordinary  tincture  of  opium.  Pro- 
bably this  and  some  other  principles  of  opium  are  got  rid  of  by  successive  evaporations  and 
solutions.  Perhaps  an  aqueous  solution  of  the  watery  extract  of  opium,  with  the  addition  of  a 
little  spirit  to  preserve  it,  would  be  a  convenient  substitute. 
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College  are  also  Jiij  of  Opium,  and  Oij  of  Proof  Spirit.  The  Edinburgh  College 
directs — "  Opium,  sliced,  ^iij  ;  Rectified  Spirit  Oj  and  f|vij  ;  Water  fjxiiiss. 
Digest  the  opium  in  the  water  at  a  temperature  near  212°  for  two  hours;  break 
down  the  opium  with  the  hand;  strain  and  express  the  infusion;  macerate  the 
residuum  in  the  rectified  spirit  for  about  twenty  hours,  and  then  strain  and  express 
very  strongly.  Mix  the  watery  and  spirituous  infusions,  and  filter. — This  tincture 
is  not  easily  obtained  by  the  process  of  percolation;  but  when  the  opium  is  of  fine 
quality,  it  may  be  prepared  thus :  Slice  the  opium  finely ;  mix  the  spirit  and 
water;  let  the  opium  macerate  in  fourteen  fluidounces  of  the  mixture  for  twelve 
hours,  and  then  break  it  down  thoroughly  with  the  hand;  pour  the  whole  pulpy 
mass  and  fluid  into  a  percolator,  and  let  the  fluid  part  pass  through,  and  the  rest 
of  the  spirit  without  packing  the  opium  in  the  cylinder,  and  continue  the  process 
of  percolation  till  two  pints  are  obtained,"  E.) — The  percolation  process  of  the 
Edinburgh  College  is  unnecessary  and  troublesome,  and  will,  I  suspect,  be  rarely, 
if  ever,  adopted  by  laudanum  preparers.  Tincture  of  opium  is  of  a  deep  brownish- 
red  colour,  with  the  peculiar  odour  and  taste  of  opium.  Its  sp.  gr.,  according  to 
Mr.  Phillips,1  is  0.952.  Nineteen  minims  of  it  contain  about  one  grain  of  opium. 
Proof  spirit  dissolves  the  same  constituents  as  water,  but  it  takes  up  a  large  pro- 
portion of  narcotina,  resin,  and  oil.  I  have  repeatedly  prepared  morphia  from  the 
insoluble  residue  left  behind  in  the  preparation  of  the  tincture. 

[Some  difference  of  opinion  exists  respecting  the  real  strength  of  the  Tincture  of 
Opium  of  the  Pharmacopoeias.  In  the  translation  of  the  last  edition  of  the  London 
Pharmacopoeia?  Mr.  Phillips  states  that  nineteen  minima  contain,  or  are  equiva- 
lent to,  one  grain  of  solid  opium,  and  he  describes  the  ordinary  dose  as  from  ten  to 
sixty  minims.  Mr.  Squire,  in  his  translation  of  the  three  Pharmacopoeias,  states 
that  the  tincture  of  opium  is  of  the  same  strength  in  all,  and  that  "  one  grain  of 
powdered  opium  is  employed  to  produce  thirteen  minims  of  the  tincture."  Dr. 
Christison  says  :  "  The  Tinctura  Opii,  commonly  called  laudanum,  is  made  by  all 
the  Colleges  with  such  proportions  of  the  opium  and  spirit,  that  about  thirteen 
minims  and  a  half,  or  about  twenty-five  drops,  contain  the  active  part  of  one  grain 
of  opium.  But  the  London  tincture  may  be  sometimes  sixteen  per  cent,  stronger 
than  the  others,  as  dry  opium  is  directed  to  be  used.  The  tincture  of  the  shops  is 
very  often  adulterated.  Good  tincture  should  leave,  when  thoroughly  dried  up  in 
the  vapour-bath,  from  seventeen  to  twenty-two  grains  of  residuum  for  every  fluid- 
ounce;  but  I  have  several  times  found  it  so  low  as  ten  or  seven  only."  The  dose, 
according  to  Dr.  Christison,  is  from  fifteen  to  forty-five  minims. 

This  question  has  been  recently  examined  by  Dr.  Garrod,  with  results  differing 
from  those  stated  in  the  text.  Dr.  Garrod  did  not  find  that  the  undissolved  por- 
tion, after  maceration  for  the  tincture,  yielded  any  morphia.  It  yielded  an  abund- 
ance of  narcotine  and  meconic  acid.  The  residue,  given  internally,  in  doses 
varying  from  one  to  thirty  grains,  was  found  to  be  quite  inert.  Should  traces  of 
morphia  be  left  after  the  ordinary  process  of  preparing  the  tincture  of  the  London 
College,  Dr.  Garrod  does  not  believe  that  this  would  make  any  appreciable  differ- 
ence in  the  strength  of  the  preparation.  He  considers  "  that  the  Tinctura  Opii 
contains  the  active  matter  of  the  whole  of  the  drug  used  in  its  formation ;  and  there- 
fore about  twelve  minims  of  tincture  of  opium  possesses  all  the  activity  of  one  grain 
of  crude  opium,  assuming  that  it  loses  only  twelve  per  cent,  in  the  drying.  If 
dry  opium  is  taken  for  comparison,  one  grain  is  contained  in  about  thirteen  and  a 
half  minims;  and  therefore  one  fluidrachm  of  tinctura  opii  contains  five  grains 
of  the  dru",  or  four  and  a  half  grains  (according  as  it  is  compared  with  dry  or  moist 
opium),  in  place  of  three  grains." 

"  In  the  Edinburgh  preparation,  the  amount  of  tincture  containing  a  grain  of 
opium  is  about  thirteen  and  a  half  minims;  for  the  opium  is  ordered  in  the  same 
proportion,  but  not  previously  reduced  to  powder  or  dried.     In  the  Dublin  pre- 

1  Transl.  of  the  Pharm.  a  Pharm.  Lond.  1851. 
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paration  the  opium  is  ordered  to  be  coarsely  powdered,  but  Avoirdupois  weight  is 
used  in  place  of  Apothecaries',  which  makes  the  strength  of  the  tincture  such  that 
twelve  minims  and  three-quarters  contain  one  grain  of  opium."1 

It  follows  from  this  statement,  that  when  tincture  of  opium  is  properly  made, 
and  the  directions  of  the  London  Pharmacopoeia  are  strictly  carried  out,  the  strength 
of  the  tincture  is  much  greater  than  it  has  been  hitherto  supposed  to  be.  One 
fluidrachm  will  represent  a  dose  of  five  grains,  instead  of  three  grains  of  opium,  as 
stated  by  Mr.  Phillips.  The  purity  of  the  opium,  its  comparative  strength  in  mor- 
phia, the  strength  of  the  spirit  used  as  a  solvent,  and  the  period  of  maceration, 
will,  however,  materially  affect  the  result.  According  to  our  observation,  the  state- 
ment of  Dr.  Christison,  that  the  quantity  of  soluble  matter  taken  up  is  subject  to 
great  variation,  is  correct;  and  unless  it  be  assumed  that  the  morphia  is  constantly 
in  the  same  proportion  in  every  sample  of  opium,  and  that  the  whole  of  the  mor- 
phia is  invariably  taken  up  by  the  proof  spirit,  the  tincture  must  necessarily  vary 
in  its  strength.  A  practical  solution  of  this  question  would  be  obtained  by  observ- 
ing whether  the  effects  of  a  grain  of  opium  are  really  obtained  by  the  administra- 
tion of  twelve  or  thirteen  minims  of  an  average  tincture. — Ed.] 

Tincture  of  opium  is  a  powerful  and  valuable  anodyne  and  soporific.  Its  employ- 
ment is  to  be  preferred  to  that  of  solid  opium  where  a  more  immediate  effect  is 
required.  Moreover,  in  administering  opiates  to  children,  the  facility  of  adjusting 
small  doses  of  it  presents  a  great  advantage  over  solid  opium.  The  dose  of  it,  like 
that  of  solid  opium,  must  vary  according  to  several  circumstances.  Por  an  adult 
it  varies  from  tt\,x  to  f 3 j  •  To  children  it  must  be  given  with  the  greatest  caution. 
I  have  seen  a  powerful  effect  produced  in  an  infant  by  one  drop.  In  infants  ex- 
hausted by  illness  and  of  a  delicate  constitution,  one  minim  might  cause  death. 

[11.  TINCTURA  OPII  ACETATA,  U.  S.  Acetated  Tincture  of  Opium.— (Take  of 
Opium  two  ounces;  Vinegar  twelve  fluidounces ;  Alcohol  half  a  pint.  Hub  the 
opium  with  the  vinegar;  then  add  the  alcohol,  and,  having  macerated  for  fourteen 
days,  express,  and  filter  through  paper.) — This  preparation  was  introduced  into  the 
pharmacopoeia  as  a  substitute  for  Black  Drop.     The  dose  is  Klx. 

11  TttCTURA  OPII  CAMPHORATA,  U.  S.  Camphorated  Tincture  of  Opium.  Pare- 
goric Elixir. — (The  formula  for  this  preparation  of  the  British  Colleges  has  been 
given  at  page  404,  under  the  name  of  Tinctura  Campliorse  Oomposita.  That  of 
the  U.  S.  Pharm.  is  Opium,  in  powder,  Benzoic  Acid,  each  a  drachm;  Oil  of 
Anise  a  fluidrachm ;  Clarified  Honey  two  ounces ;  Camphor  two  scruples  ;  Di- 
luted Alcohol  two  pints.  Macerate  for  fourteen  days,  and  filter  through  paper. 
About  two  grains  of  opium  are  contained  in  the  ounce.     For  its  uses  see  p.  405.)] 

13.  ENEMA  OPII,  L. ;  Enema  Opii  vel  Anodynum,  E. ;  Opium  Cluster (De- 
coction of  Starch  fgiv;  Tincture  of  Opium  *Uxx.  Mix,  A— The  Edinburgh 
College  uses  3ss  of  Starch  ;  f3ss  to  fjj  of  Tincture  of  Opium;  and  f^ij  of  Water. 
The  starch  is  boded  in  the  water,  and  the  tincture  added  when  the  mucilage  is  cool 
enough  for  use.)— The  formula  of  the  London  College  is,  in  my  opinion,  to  be  pre- 
ferred to  that  of  the  Edinburgh  College;  but  it  maybe  sometimes  necessary  to 
double  or  treble  the  quantity  of  tincture  employed.  In  the  passage  of  renal  cal- 
culi, in  nephritis,  irritation  or  inflammation  of  the  bladder,  uterus,  or  prostate  eland 
in  dysentery,  and  painful  affections  of  the  large  intestine,  the  opium  clyster  is  most 
valuable.                                                                                                    J 

14.  LIMMENTDI  OPII,  L.  E. ;  Idnimmtum  Opii  vel  Linimentum  Anodynum,  D. ; 
lAmment  oj ■  <^«m.~(Soap  Liniment  fgvj  ;  Tincture  of  Opium  Q if  [of  each 
fjj,  Z>]     Mix,  ^-Castile  Soap  3vj;  Opium  giss;  Camphor  giijj  Oil  of  Rose- 

maryfpxj;  Rectified  Spirit  Oij.  Macerate  the  soap  and  opium  in  the  spirit  for 
three  days ;  filter,  add  the  oil  and  camphor,  and  agitate  briskly,  #0— Employed  as 
an  anodyne  in  rheumatism,  neuralgic  pains,  sprains  &c. 


1  See  Pharm.  Journ.  for  1851,  p.  250. 
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1§.  VINCM  OPII,  L.  E.  D.,  U.  S.J    Laudanum  Liquidum  Sydenham!,  Ph.  L. 

1720;  Tinctura  Ththaica,  Ph.  L.  1745;  Wine  of  Opium. — (Opium  giij,  E.  D.) 
[Extract  of  Opium  giiss,  L.  (gij,  U.  £.)];  Cinnamon,  bruised;  Cloves,  bruised,Nof 
each  5iiss  [3J,  U.  &.] ;  Sherry  Wine  Oij  ;  [Wine  Oj,  U.  &]  Macerate  for  seven, 
[fourteen,  D.  (  U.  S.)]  days,  and  filter. — The  Dublin  College  omits  the  spices.  Its 
effects  are  similar  to  those  of  the  tincture  of  opium,  but  its  taste  and  smell  are 
more  agreeable.  It  was  recommended  by  Mr.  Ware1  as  an  application  to  the  eye 
in  ophthalmia ;  and  experience  has  fully  proved  its  efficacy  where  there  is  much 
scalding  pain,  lachrymation,  and  intolerance  of  light.  When  first  applied,  it  causes 
a  sharp  pain  and  a  copious  flow  of  tears,  but  these  effects  soon  subside,  and  are  fol- 
lowed by  a  considerable  abatement  of  the  former  sufferings. — For  internal  use,  the 
dose  is  gtt.  x  to  f5j. 

16.  TINCTURA  OPII  AMONIATA,  E. ;  Ammoniated  Tincture  of  Op ium (Benzoic 

Acid  and  Saffron,  chopped,  3vj  of  each;  Opium,  sliced,  |ss;  Oil  of  Anise  3j; 
Spirit  of  Ammonia  Oij.  Digest  for  seven  days,  and  filter.) — Employed  as  a  power- 
ful diffusible  stimulant  and  antispasmodic  in  hooping-cough  and  other  spasmodic 
affections.  Each  drachm  and  a  quarter  contains  about  a  grain  of  opium. — Dose, 
f5ss  to  f3J. 

17.  ACETUM  OPII,  E.  D.  (U.  S.);  Vinegar  of  Opium.— (Opium  giv  J  Distilled 
Vinegar  fgxvj.  "Cut  the  opium  into  small  fragments,  triturate  it  into  a  pulp  with 
a  little  of  the  vinegar,  add  the  rest  of  the  vinegar,  macerate  in  a  closed  vessel  for 
seven  days,  and  agitate  occasionally.  Then  strain  and  express  strongly,  and  filter 
the  liquors,"  E. — The  Dublin  College  uses  one  ounce  and  a  half  of  Opium  to  one 
pint  of  Dilute  Acetic  Acid ;  macerates  for  seven  days  in  a  close  vessel,  with  occa- 
sional agitation;  strains,  expresses,  and  filters.) — Vinegar  dissolves  all  the  principles 
of  opium  soluble  in  water,  and  is  better  adapted  for  holding  in  solution  the  narco- 
tina  and  the  resinous  matter  of  opium.  It  cannot,  of  course,  effect  any  change  in 
the  sulphate  of  morphia  contained  in  opium.  Whether  any  acetate  of  morphia  is 
formed  at  the  expense  of  the  meconate  of  morphia  has  not  been  satisfactorily  proved. 
The  effects  of  vinegar  of  opium  do  not  appear  to  be  precisely  those  of  ordinary 
opium.  It  is  believed  to  possess  the  anodyne,  sedative,  and  soporific  qualities  of 
opium,  without  being  apt  to  excite  the  disagreeable  effects  (nausea,  headache,  con- 
stipation, and  general  disorder  of  system),  which  sometimes  result  from  the  ordinary 
preparation  of  this  drug.  Hill2  says  that  Le  Mort  observed  a  very  odd  effect  from 
this  preparation,  "  which  was,  that  it  often  brought  on  suppressions  of  urine."  Dr. 
Montgomery3  has  seen  one  instance  of  this  effect;  and  Dr.  Thomas  Beattie4  has  re- 
marked the  same  result  from  the  Black  Drop.  This  paralyzing  effect  on  the  bladder 
is  doubtless  referable  to  the  morphia,  which  seems  to  acquire,  in  this  preparation,  in- 
creased activity.  Vinegar  of  opium  is  employed  as  an  anodyne,  sedative,  and  sopo- 
rific. Dr.  Montgomery  observes  that  he  has  found  this  preparation  of  opium  de- 
cidedly superior  to  every  other  in  relieving  the  agony  of  cancer  uteri,  and  procuring 
rest  at  night."  The  same  authority  states  that  twenty  drops  are  equivalent  to 
thirty  of  the  common  tincture  of  opium. — Dose,  gtt.  vj  to  gtt.  xxx. 

[The  U.  S.  rharmacopasia  directs  Black  Drop  (Acetum  Opii,  U.  S.)  to  be  pre- 
pared as  follows  :  Take  Opium,  in  coarse  powder,  eight  ounces  ;  Nutmeg,  in  coarse 
powder,  an  ounce  and  a  half;  Saffron  half  an  ounce ;  Sugar  twelve  ounces ;  Dis- 
tilled Vinegar  a  sufficient  quantity.  Digest  the  Opium,  Nutmeg,  and  Saffron  with 
a  pint  and  a  half  of  Distilled  Vinegar,  on  a  sand-bath,  with  a  gentle  heat,  for  forty- 
eight  hours,  and  strain.  Digest  the  residue  with  an  equal  quantity  of  Distilled 
Vinegar  in  the  same  manner  for  twenty-four  hours.  Then  put  the  whole  into  a 
percolator,  and  pass  and  repass  until  the  liquid  is  clear.  When  filtration  ceases, 
pour  on  Distilled  Vinegar  to  make  three  pints.  Lastly,  add  the  Sugar  by  means  of 
a  water-bath,  evaporate  to  three  pints  and  four  fluidounces. — Dose,  n^x.] 

i   Remarks  on  Ophthalmy,  p.  29,  1780.  *  Hist,  of  the  Mm.  Med.  p.  784, 1751. 

3  Observ.  on  the  Dull.  Pliarm.  p.  451,  1S30.  4  Vubl .  Hosp.  Kep.  vol.  v.  p.  1&5. 
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Black  Drop. Jretum  Opii  may  be  regarded  as  the  officinal  substitute  for  a  celebrated  quack 

medicine  called  the  Black  Drop,  or  The  Lancaster  or  Quaker's  Black  Drop,  the  method  of  pre- 
paring which  has  been  described  by  the  late  Dr.  Armstrong.  In  this  preparation,  verjuice  { juice 
of  the  wild  crab)  is  employed  instead  of  vinegar.  But  there  are  several  sources  of  uncertainty 
in  the  process. 

Dr.  Porter's  solution  of  opium  in  citric  acid  has  never  come  into  general  use. 

18.  UNGUENTUM  GALLE  COMPOSITUM.    (See  Index.) 

19.  TINCTURA  CAMPPRE  COMPOSITA.    (See  Index.) 

20.  PILULE  STYRACIS  COMPOSITE.     (See  Index.) 

21.  PULVIS  IPECACUANHA  COMPOSITUS.    (See  Index.) 

22.  PILULE  IPECACUANHA  COMPOSITE.    (See  Index.) 
21.  PULVIS  KINO  C0MP0S1TUS.     (See  Index.) 

24.  ELECTUARIUM  CATECHU.    (See  Index.) 

c.  Morphia  and  its  Preparations. 

1.  MORPHIA,  D- ;  Morphwa,  Morphine,  Morphium. — So  called  from  Morphem, 
the  god  of  sleep.  "VVedelius,  Fr.  Hoffman,  and  Neumann,  speak  of  a  crystalline 
salt  obtained  from  a  solution  of  opium;  but  they  formed  no  correct  notion  of  its 
nature.  The  magistery  of  opium,  noticed  by  Luclwig,  in  1688,  may,  perhaps,  have 
been  morphia. 

Morphia  is  peculiar  to  the  poppy  tribe.  It  exists  in  opium  in  combination  with 
mecouic  and  sulphuric  acids.  l)oubts,  indeed,  have  been  expressed  with  respect 
to  its  independent  existence  in  opium,  some  chemists  having  suggested  that  it  was 
a  product  rather  than  an  educt;  but  it  is  now  satisfactorily  proved  that  there  are 
no  grounds  for  the  supposition  that  it  is  a  product. 

[The  Dublin  College  alone  now  admits  morphia  amongst  its  pharmaceutical  pre- 
parations.    The  directions  for  preparing  it  are  as  follows : — 

Take  of  Turkey  Opium,  cut  into  thin  slices,  Ibj ;  Distilled  Water  Ovj  ;  Chloride  of  Calcium 
jjvj  ;  Prepared  Animal  Charcoal  as  much  as  is  sufficient.  Macerate  the  opium  for  twenty-four 
hours  with  a  quart  of  the  water,  and  decant.  Macerate  the  residuum  for  twelve  hours  with  a 
second  quart  of  the  water,  decant,  and  repeat  this  process  with  the  rest  of  the  water,  subjecting 
the  insoluble  residuum  to  strong  expression.  Let  the  decanted  solutions  and  expressed  liquor 
be  evaporated  by  a  steam  or  waterheit  to  the  bulk  of  one  pint,  and  then  passed  through  a 
calico  filter.  Pour  in  now  the  chloride  of  calcium,  first  dissolved  in  four  ounces  of  distilled 
water,  and  then  proceed  with  the  evaporation  until  the  solution  is  so  far  concentrated  that,  upon 
cooling,  nearly  the  whole  of  it  becomes  solid.  Let  this  solid  matter  be  enveloped  in  a  couple 
of  folds  of  strong  calico,  and  subjected  to  powerful  pressure,  the  dark  liquid  which  exudes 
being  reserved  for  subsequent  use.  The  squeezed  cake  is  now  to  be  acted  upon  with  about 
half  a  pint  of  boiling  water,  and  the  whole  being  thrown  upon  a  paper  filter,  the  precipitate 
must  be  well  washed.  The  filtered  solution  having  been  evaporated  as  before,  cooled  and 
solidified,  the  residue  is  to  be  again  subjected  to  expression.  If  the  product  be  not  quite  white, 
this  process  should  be  repeated  a  third  time,  the  liquid  forced  out  during  expression  being 
always  preserved.  Let  the  squeezed  cake  be  dissolved  in  six  ounces  of  boiling  water,  and,  if 
necessary,  cleared  by  filtration  through  prepared  animal  charcoal,  the  portion  of  it  soaked  by 
the  filter  being  carefully  washed  out  of  it;  and  to  the  solution  thus  obtained  let  water  of  am- 
monia be  added,  in  slight  excess,  and  let  the  crystalline  precipitate,  which  forms  when  the 
liquor  has  cooled,  be  collected  on  a  paper  filter,  and  washed  with  cold  distilled  water  until  the 
washings  cease  to  give  a  precipitate  upon  being  dropped  into  an  acid  solution  of  nitrate  of  silver. 
Lastly,  let  the  filter  be  transferred  to  a  porous  brick,  in  order  that  the  morphia  it  contains  may 
become  dry. 

The  liquids  separated  by  expression  from  the  muriate  of  morphia  in  the  preceding  process, 
having  been  diluted  with  water,  so  as  to  occupy  the  bulk  of  four  ounces,  and  then  supersaturated 
slightly  with  ammonia,  let  the  precipitate  which  forms  be  collected,  after  the  lapse  of  six  hours, 
on  a  filter,  and  washed  with  a  little  cold  water.  This,  if  redissolved  in  dilute  muriatic  acid, 
boiled  with  a  little  animal  charcoal,  and  filtered,  will,  upon  cooling,  afford  a  crystalline  deposit, 
from  which,  when  pressed,  dissolved  in  water,  and  supersaturated  with  ammonia,  an  additional 
quantity  of  morphia  will  be  procured. — Ed.] 
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The  following  directions  for  preparing  morphia  were  given  in  the  former  London 
Pharmacopoeia.     No  directions  are  given  in  that  for  1851. 

Take  of  Hydrochlorate  of  Morphia  ^j;  Solution  of  Ammonia  gv;  Distilled  Water  Oj.  Add 
the  Hydrochlorate  of  Morphia,  first  dissolved  in  a  pint  of  water,  to  the  solution  of  Ammonia 
with  an  ounce  of  water,  shaking  them  together.  What  is  thrown,  down  wash  with  distilled 
water,  and  dry  it  with  a  gentle  heat. 

[The  U.  S.  Pharmacopceia  adopts  a  method  recommended  several  years  ago  by  Dr.  Staples, 
of  Philadelphia.  The  formula  is:  Take  of  Opium,  sliced,  a  pound  ;  Distilled  Water,  Alcohol, 
each  a  sufficient  quantity;  Solution  of  Ammonia  six  fluidounces.  The  Opium  is  to  be  mace- 
rated and  worked  with  the  water;  the  infusion  evaporated  to  six  pints  and  filtered;  then  five 
pints  of  Alcohol  are  to  be  added,  and  three  fluidounces  of  Solution  of  Ammonia  mixed  with 
half  a  pint  of  Alcohol.  Twenty-four  hours  afterwards  the  remainder  of  the  Ammonia  and  the 
same  quantity  of  Alcohol  are  to  be  added.  By  rest  the  crystals  deposit.  The  Alcohol  serves 
the  purpose  of  suspending  the  colouring  principles  of  the  Opium,  and  renders  the  crystals  purer. 
To  purify  them  they  may  be  dissolved  in  hot  alcohol,  and  filtered  through  animal  charcoal.] 

In  this  process  the  ammonia  unites  with  the  hydrochloric  acid,  and  the  morphia 
heing  set  free  is  precipitated. 

Pure  morphia  presents  itself  under  the  form  of  transparent  crystals,  whose 
primary  form  is  the  right  rhombic  prism.  On  turmeric  paper,  as  well  as  on  red- 
dened litmus  paper,  morphia  has  an  alkaline  reaction.  Notwithstanding  that  it  is 
insoluble,  or  nearly  so,  in  cold  water,  it  has  a  distinctly  bitter  taste.  Boiling  water 
dissolves  a  little  more  than  one-hundredth  part  of  morphia.  It  dissolves  in  40  parts 
of  cold  anhydrous  alcohol,  and  30  parts  of  boiling  alcohol;  but  it  is  insoluble,  or 
nearly  so,  in  ether.  It  is  soluble  in  the  oils  (fixed  and  volatile),  in  solutions  of 
potash  and  soda,  and  also,  but  in  much  smaller  quantity,  in  solution  of  ammonia ; 
lastly,  it  readily  dissolves  in  sulphuric,  hydrochloric,  and  acetic  acids.  When 
heated,  the  crystals  lose  their  transparency  and  water  of  crystallization  ;  a  strong 
heat  causes  them  to  enter  into  fusion,  in  which  state  they  form  a  yellow  liquid 
similar  to  melted  sulphur,  and  which  becomes  white  and  crystalline  on  cooling. 
Heated  in  the  open  air,  it  burns  like  resin,  and  leaves  a  carbonaceous  residuum. 

The  following  are  the  chief  characteristics  of  morphia : — 

1.  Nitric  acid  reddens  morphia  or  its  salts  (the  chlorate  excepted,  according  to  Dumas),  and 
forms  with  them  an  orange-red  solution,  which  is  much  darkened  by  excess  of  ammonia,  and 
which  becomes  yellow  after  a  little  time.  By  the  prolonged  digestion  of  morphia  in  nitric  acid, 
we  obtain  oxalic  acid. — Fallacies.  Nitric  acid  produces  a  red  colour  with  several  other  bodies, 
as  brucia,  commercial  strychnia,  several  volatile  oils  (as  oil  of  pimento  and  oil  of  cloves)  some 
resinous  substances,  infusion  of  cloves  or  of  pimento,  &c. 

2.  Iodic  acid  is  deoxidized  by  morphia,  iodine  being  set  free.  Hence,  when  this  alkali  is 
added  to  a  solution  of  iodic  acid,  the  liquor  becomes  reddish-brown,  and  forms  a  blue  compound 
(iodide  of  starch)  with  starch.  Fallacies. — Sulphuretted  Jiydrogen,  sulphurous  acid,  phosporous 
acid,  sulphocyanide  of  potassium,  sulphosinapisin,  and  some  other  agents,  have  a  similar  effect 
on  iodic  acid. 

3.  Neutral  sesquichloride  of  iron  dropped  on  crystals  of  morphia  renders  them  blue.  The 
same  effect  is  produced  on  solution  of  salts  of  morphia  when  concentrated.  The  nature  of  the 
blue  compound  is  not  perfectly  understood.  Possibly  part  of  the  morphia  is  oxidized,  and  the 
compound  thus  produced  unites  with  some  oxide  of  iron  (morphite  of  iron).  If  water  in  excess, 
or  acids,  or  alkalies,  be  added  to  the  blue  compound,  the  colour  is  destroyed. — Fallacies.  Tannic 
and  gallic  acids  with  a  little  water,  and  infusion  of  cloves  or  of  pimento,  also  form  blue  com- 
pounds with  sesquichloride  of  iron. 

4.  The  alkaline  carbonates  occasion  a  white  precipitate  (carbonate  of  morphia)  in  solutions  of 
the  soluble  morphitic  salts. 

5.  Solution  of  ammonia  precipitates  morphia  from  its  solution  in  acids.  A  considerable 
excess  of  ammonia  redissolves  the  precipitate.  In  very  dilute  solutions,  ammonia  occasions  no 
precipitate  until  heat  be  applied  to  drive  off  the  excess  of  alkali. 

6.  Infusion  of  nutgalls,  or  a  solution  of  tannic  acid,  causes  a  precipitate  (tannate  of  morphia)  in 
neutral  solutions  of  the  morphitic  salts.     The  precipitate  is  soluble  in  acetic  acid. 

7.  An  alcoholic  solution  of  carbazotic  acid  causes  no  precipitate  in  an  alcoholic  solution  of 
morphia. 

8.  If  a  solution  of  chlorine  be  mixed  with  a  solution  of  morphia,  or  its  salts,  and  then  am- 
monia added,  a  dark  brown  colour  is  developed. 

[9.  If  to  a  mixture  of  morphia  and  concentrated  sulphuric  acid  a  drop  of  bichromate  of 
potash  be  added,  green  oxide  of  chrome  is  set  free. — En] 

10.  A    very  sensitive  test  of  the  presence  of  morphia  or  its  salts  in  solution  is,  to  add  a 
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drop  or  two  of  chloride  of  gold:  a  yellow  precipitate  rails,  which   on  shaking  is  taken  up;  and 
if  a  drop  of  Liq.  Potass*  be  now  added,  it  assumes  various  hues  (according  to  the  manipulation) 

first  greenish,  then  bluish,  then  violet,  and  finally  purple.  The  presence  ol  morphia  maybe 
detected  in  a  dilute  coloured  solution  of  opium,  by  simply  dropping  in  the  gold  and  potash 
without  disturbing  them  ;  in  the  course  of  a  few  seconds,  by  placing  a  piece  of  white  paper  at 
the  hack  of  the  vessel,  purple  clouds  or  streaks  will  he  distinctly  seen  following  the  gold  as  it 
falls;  the  gold,  in  each  instance,  yields  up  its  chlorine  and  is  reduced;  sometimes  a  blue  black 
precipitate  (oxide)  is  formed,  varying  according  to  the  strength  of  the  solution  operated  on. 
The  composition  of  morphia  is,  according  to  Rcgnau.lt/  as  follows : — 


Atoms.  Eq.Wt.  Per. Cent. 

Carbon    ...    35  210  71.91 

Hydrogen  .  .    20  20  6.a5 

Nitrogen    .  .       1  14  4.80 

Oxygen  ...      6  48  16.44 

Morphia    .  .      1  292  100.00 

+ 


Atoms.      Eq.Wt.      PerCenl. 

Morphia 1  292  91.2 

Water     2  18  5.8 


Cryst.  Morph.  .  .    1  310  100.00 


Formula  OH^NO"  :  Symbol   M. 

The  morphitic  salts  are,  for  the  most  part,  crystallizable.  When  pure,  they  are 
colourless.     They  have  a  bitter  taste. 

The  following  characters  of  the  acetate  and  hydrochlorate  of  morphia  arc  given 
in  the  London  Pharmacopoeia  for  1851. 

Jlcetate  of  Morphia  (Sal  ex  Opio  prreparatus  Crystalli). — Soluble  in  water  and  in  rectified 
spirit,  and,  when  the.  spirit  is  distilled  from  it,  yields  crystals,  which  are  totally  destroyed  by 
heat  On  the  addition  of  Nitric  acid,  morphia  becomes  first  red,  and  afterwards  yellow.  Tinc- 
ture of  sesquichloride  of  iron  gives  it  a  blue  colour.  Chlorine  and  [afterwards]  ammonia  being 
added  to  its  salts,  they  are  rendered  of  a  brown  colour,  which  is  destroyed  when  more  chlorine 
is  added.  Morphia  is  precipitated  from  its  salts  by  solution  of  potash,  which,  added  in  excess, 
redissolves  it. 

[Adulterations. — Morphia  is  found  contaminated  with  narcotina,  codeia,  and 
the  colouring  or  rcsinoid  matter  of  opium.  Narcotina  is  best  distinguished  by  the 
action  of  solution  of  caustic  potash,  which  dissolves  morphia  but  does  not  act  on 
narcotina  or  codeia.  Ether  may  be  substituted,  as  this  scarcely  dissolves  morphia, 
whereas  it  dissolves  codeia  and  narcotina.  The  colouring  or  resinoid  matter  is  de- 
tected by  the  colour  of  the  morphia.  If  ammonia  be  added  to  a  solution  of  hydro- 
chlorate  of  morphia  and  codeia,  the  morphia  is  precipitated  and  the  codeia  left  in 
solution.  It  is  obvious  that  the  process  adopted  by  the  Edinburgh  College  yields 
muriate  of  morphia  contaminated  with  codeia. — Ed.] 

The  precise  relation  which  the  effects  of  morphia  and  its  salts  bear  to  those  of 
opium,  is  a  point  on  which  the  profession  is  by  no  means  agreed.  Some  recent 
writers2  declare  that,  after  having  carefully  compared  the  effects  of  the  morphia  salts 
with  those  of  opium,  they  can  discover  no  difference  between  them;  but  my  own 
limited  observation  of  the  effects  of  these  salts  induces  me  to  agree  with  those  who 
admit  the  similarity,  but  not  the  identity,  of  the  effects  of  these  substances.  Charvet3 
could  observe  no  difference  between  them  in  their  action  on  the  invertebrata.  But 
on  the  higher  classes  of  the  vertebrata  there  were  obvious  differences.  The  effects 
of  morphia  on  man  are  in  several  respects  different  from  those  of  opium,  but  they 
appear  to  want  uniformity ;  that  is,  the  same  results  have  not  been  arrived  at  by 
different  experimenters.  This  may  in  some  cases  at  least  be  ascribed  to  the  employ- 
ment of  morphia  contaminated  with  some  other  principles  of  opium.  In  small 
doses,  as  from  a  quarter  of  a  grain  to  one  grain,  acetate  of  morphia  causes  a  feeling 
of  distension  or  fulness  about  the  head,  some  disturbance  of  vision  oftentimes 
headache,  giddiness  and  somnolency,  or  actual  sleep,  which,  however  differs  from 
ordinary  sleep,  and  is  often  more  or  less  disturbed.  The  pupils  are  usually  con- 
tracted. Orfila  says  this  occurs  in  nineteen  out  of  twenty  cases.  However,  in 
some  instances  dilatation  has  been  observed,  and  in  others  the  pupil  was  natural. 
The  pulse  is  generally  slow  and  small,  though  sometimes  it  is  more  frequent   and 


'  Pharmaceutisches  Central-Blaltfur  1838,  S.  486 

2  Trousseau  and  Pidoux,  Traite  de  Tkirap.  i.  161,  1836.  »  Be  V Action  Comp.  de  VOpium,  1826. 
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occasionally  is  soft  and  full.  Itching  of  the  skin  is  frequently  noticed,  or  even  a 
cutaneous  eruption  is  by  no  means  uncommon.  Grain  doses  readily  excite  gastric 
uneasiness,  nausea,  and  vomiting.  One  remarkable  symptom  often  caused  by  acetate 
of  morphia,  especially  in  men,  is  a  difficulty  in  voiding  the  urine,  and  which  ap- 
pears to  depend  on  a  weakened  or  paralytic  condition  of  the  bladder.  Bally1  lays 
great  stress  on  this  last-mentioned  symptom,  especially  when  a  full  dose  of  mor- 
phia has  been  taken.  When  these  effects  subside,  loss  of  appetite,  muscular  feeble- 
ness, and  constipation  are  left  behind.  When  the  dose  is  increased,  the  effects 
become  somewhat  alarming.  Great  cerebral  excitement  is  produced,  vision  is  dis- 
ordered and  obscured,  there  is  singing  in  the  ears,  and  the  patient,  when  lying  hori- 
zontally, experiences  sudden  convulsive  movements,  like  those  produced  by  the 
electric  shock.  When  a  fatal  dose  has  been  swallowed,  the  stomach  sometimes 
manifests  irritation,  but  this  is  soon  followed  by  great  disorder  of  the  cerebro-spinal 
system,  which  ultimately  assumes  an  apoplectic  character.  The  sight  becomes 
dim,  excessive  weakness  is  experienced,  gradually  all  consciousness  is  lost,  and  coma 
supervenes,  attended  usually  with  contracted,  though  sometimes  with  dilated  pupils, 
coldness  of  the  surface,  frequent  and  small  pulse,  hurried  stertorous  respiration,  and 
occasionally  with  convulsions.  Before  insensibility  comes  on,  as  well  as  when  it  is 
subsiding,  there  is  itching  of  the  skin.  Difficulty  in  passing  the  water  is  also  ex- 
perienced, in  consequence  of  the  paralyzed  state  of  the  bladder.  Not  unfrequently, 
lividity  of  skin  is  observed. 

The  effects  of  morphia  and  its  salts  appear  to  be  identical  in  their  nature.  The 
soluble  salts  (as  the  hydrochlorates)  are  more  constant  and  certain  in  their  opera- 
tion than  uncombiued  morphia,  in  consequence,  probably,  of  the  difficult  solubility 
of  the  latter. 

In  comparing  the  morphitic  salts  with  opium,  we  observe  that  they  are  less 
stimulant,  and  less  disposed  to  cause  sweating,  constipation,  headache,  and  dryness 
of  the  tongue.  The  feelings  which  they  excite  are  less  agreeable,  and  hence  they 
are  not  adapted  to  be  substituted  for  opium  by  the  eaters  of  this  drug.  They  more 
readily  affect  the  bladder  than  opium. 

Uses. — We  employ  morphia,  or  its  salts,  in  preference  to  opium,  when  our  object 
is  to  make  applications  to  the  denuded  dermis  {endermic  medication).  They  are 
employed  in  this  way  for  the  purpose  of  alleviating  violent  neuralgic  pains,  and  to 
relieve  the  excessive  endermic  operation  of  strychnia.  Gastrodynia  and  obstinate 
vomiting  are  sometimes  relieved  by  the  endermic  application  of  morphia  to  the 
epigastrium ;  and  violent  headache  by  the  application  of  this  remedy  to  the  temples. 
Occasionally,  this  mode  of  administration  is  adopted  when  we  wish  to  bring  the 
general  system  under  the  calming  and  sedative  influence  of  morphia,  and  where 
from  some  cause  its  exhibition  by  the  mouth  is  objectionable.  Some  cases  of 
maniacal  delirium  may  be  treated  with  advantage  this  way. 

The  morphia  salts  are  given  internally  in  cases  where  we  wish  to  obtain  the 
anodyne,  soothing,  sedative,  soporific,  and  antispasmodic  qualities  of  opium,  and 
where  this  drug  is  objectionable  on  account  of  its  tendency  to  excite  certain  injuri- 
ous effects  already  referred  to.  In  all  cases  where  both  opium  and  the  morphia 
salts  arc  equally  admissible,  I  prefer  the  former,  its  effects  being  better  known  and 
regulated;  moreover,  opium  is  to  be  preferred  as  a  stimulant  and  sudorific,  and  for 
suppressing  excessive  mucous  discharges. 

Administration. — The  salts  are  given  internally,  in  a  substance  or  solution, in 
doses  of  from  one-eighth  to  one-fourth  of  a  grain,  or  beyond  this.  I  have  given  in 
insanity  two  grains  of  muriate  of  morphia  at  a  dose.  For  endermic  use  they  are 
to  be  finely  powdered,  and  applied  to  the  extent  of  a  grain  or  a  grain  and  a  half  at 
a  time. 

2.  MORPIILE  ACETAS,  L.  E.  D.  [U.  S.];  Acetate  of  Morphia.— This  salt  was 
formerly  directed  to  be  prepared  by  the  London  College  as  follows : — 


1  MCm.  de  VAcad.  Roy.  de  Mid.  i.  99. 
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Take  of  Morphia  gvj;  Acetic  Acid  ftiij;  Distilled  Water  f~W.  Mix  the  Arid  with  the 
water,  and  pour  them  upon  the  morphia  to  saturation.  Let  the  liquor  evaporate  with  a  gentle 
heat,  that  crystals  may  be  formed. 

In  this  process,  the  acetic  acid  saturates  the  morphia,  and  the  solution  by  eva- 
poration yields  crystallized  acetate  of  morphia. 

The  following  are  the  directions  of  the  Edinburgh  College  : — 

"  Take  of  muriate  of  morphia  any  convenient  quantity.  Dissolve  it  in  fourteen  times  its 
weight  of  warm  water,  and,  when  the  solution  is  cool,  add  aqua  ammonia  gradually,  and  with 
constant  agitation,  until  there  is  a  permanent  but  faint  odour  of  ammonia  in  the  fluid.  Collect 
the  precipitate  on  a  calico  filter,  wash  it  moderately  with  cold  water,  and  dissolve  it  by  means 
of  a  slight  excess  of  pyroligneous  acid,<dn  twelve  parts  of  warm  water  for  every  part  of  mu- 
riate of  morphia  that  was  used.  Concentrate  the  solution  over  the  vapour-bath,  and  set  aside 
to  crystallize.  Drain  and  squeeze  the  crystals,  and  dry  them  with  a  gentle  heat.  More  acetate 
of  morphia  may  be  obtained  on  concentrating  the  mother  liquor.'' 

In  this  process,  the  ammonia  decomposes  the  muriate  of  morphia,  and  the  pre- 
cipitated morphia  is  afterwards  dissolved  in  diluted  pyroligneous  (acetic)  acid.  In 
the  Pharmacopoeia  of  the  Dublin  College  the  following  process  is  given  : — 

"  Take  of  Morphia,  in  fine  powder,  3J ;  Rectified  Spirit  ^viij;  Acetic  Acid  of  commerce 
(sp.  gr.  10.44)  f'Jivss,  or  as  much  as  is  sufficient.  Pour  the  spirit  on  the  morphia,  and,  apply- 
ing  heat,  gradually  add  the  acetic  acid  until  a  neutral  or  slightly  acid  solution  is  obtained.  Let 
this  be  evaporated  to  the  consistence  of  syrup  by  a  steam  or  water  heat,  and  then  set  by  for  a 
few  days  until  it  solidifies.  In  operations  on  the  great  scale,  it  will  be  worth  while  to  remove 
the  spirit  by  distillation." 

[Morphia  (freed  from  Narcotina)  §j  ;  Distilled  Water  Oss;  Acetic  Acid,  a  suf- 
ficient quantity,  U.  S.     Proceed  as  directed  by  L.  P.~\ 

Acetate  of  morphia  is  usually  prepared  by  evaporating  its  solution  to  dryness  by 
a  gentle  heat.  Obtained  in  this  way,  it  is  amorphous.  It  is  difficult  to  obtain  it 
pure,  as  it  readily  undergoes  decomposition,  when  its  solution  is  evaporated,  and  is 
converted  into  a  mixture  of  morphia,  neutral  acetate,  and  the  superacetate  of 
morphia.  Hence,  as  met  with  in  commerce,  it  is  imperfectly  soluble  in  water, 
unless  a  few  drops  of  acetic  acid  be  added.  It  is  usually  slightly  coloured.  Its 
crystals,  when  pure,  are  colourless  and  radiating.  The  following  is  the  composition 
of  this  salt  : — 

Atoms.  Eq.Wt.  Per  Cent. 

Morphia 1  292                       82.95 

Acetic  acid 1  51                       J4.5 

Water 1  9                         2.55 

Acetate  of  Morphia    .     1  352  100.00 

Crystallized  acetate  of  morphia  is 

Very  readily  dissolved  in  water.  Its  other  properties  are  such  as  have  been  stated  of  mor- 
phia, Ph.  L. 

It  is  less  soluble  in  alcohol  than  in  water. 

The  Edinburgh  College  gives  the  following  characters  of  the  purity  of  this 
salt : — 

One  hundred  measures  of  a  solution  of  ten  grains  in  half  a  fluidounce  of  water  and  five 
minims  of  acetic  acid,  heated  to  2  12°,  and  decomposed  by  a  faint  excess  of  ammonia,  yields  by 
agitation  a  precipitate  which,  in  twenty-four  hours,  occupies  15  5  measures  of  the  liquid. 

The  dose  of  this  and  the  other  morphitic  salts  has  been  already  mentioned. 

[I  LIQUOR  MORPHLE  ACETATIS,  L. ;  Morphise  Acetatu  Liquor,  D.— (Solution  of 
Acetate  of  Morphia.  Take  of  Acetate  of  Morphia  Jiv;  Acetic  Acid  "Ixv ;  Dis- 
tilled Water  Oj ;  Proof  Spirit  Oss.  Mix  and  dissolve,  L.  The  dose  of  this  solu- 
tion is  fromnivj  tom^xv.)— [Take  of  Acetate  of  Morphia  eighty-two  grains;  Rectified 
Spirit  five  fluidounces ;  Distilled  Water  fifteen  ounces.  Having  added  the  spirit 
to  the  water,  dissolve  the  acetate  of  morphia  in  the  mixture;  and,  if  the  solution 
is  not  quite  clear,  pass  it  through  a  paper  filter. — D."l 

4-  MORPHLE  HYDROCHLORAS,  L. ;  Morphise  Murias,  E.  D.  [U.  S.]j  BydrochZrate 

or  Muriate  of  Morphia.— hx  the  last  Loudon  Pharmacopoeia  this  salt  is  placed  in 
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the  Materia  Medica  as  Sal  ex  opio  preparatus  Crystalli.     In  the  former  edition, 
it  was  directed  to  be  prepared  as  follows : — 

Take  of  opium,  sliced,  lb.  j  ;  Crystals  of  Chloride  of  Lead  ^ij.  or  as  much  as  maybe  suffi- 
cient; Purified  Animal  Charcoal  ^iiiss;  Hydrochloric  Acid;  Distilled  Water;  Solution  of  Am- 
monia, each  as  much  as  may  be  sufficient.  Macerate  the  opium  in  four  pints  of  distilled  water 
for  thirty  hours,  and  bruise  it ;  afterwards  digest  for  twenty  hours  more,  and  press  it.  Mace- 
rate what  remains  again,  and  a  third  time,  in  water,  that  it  may  become  free  from  taste,  and  as 
often  bruise  and  press  it.  Evaporate  the  mixed  liquors,  with  a  heat  of  140°,  to  the  consistence 
of  a  syrup.  Then  add  three  pints  of  distilled  water,  and,  when  all  the  impurities  have  sub- 
sided, pour  off  the  supernatant  liquor.  Gradually  add  to  this  two  ounces  of  chloride  of  lead,  or 
as  much  as  may  be  sufficient,  first  dissolved  in  four  pints  of  boiling  distilled  water,  till  nothing 
farther  is  precipitated.  Pour  off  the  liquor,  and  wash  what  remains  frequently  with  distilled 
water.  Then  evaporate  the  mixed  liquors  as  before,  with  a  gentle  heat,  that  crystals  may  be 
formed.  Press  these  in  a  cloth,  then  dissolve  them  in  a  pint  of  distilled  water,  and  digest,  with 
an  ounce  and  a  half  of  animal  charcoal,  in  a  heat  of  120°,  and  strain.  Finally,  the  charcoal 
being  washed,  evaporate  the  liquors  cautiously,  that  pure  crystals  may  be  produced.  To  the 
liquor  poured  oft'  from  the  crystals  first  separated,  previously  mixed  with  a  pint  of  water, 
gradually  drop  in  as  much  solution  of  ammonia,  frequently  shaking  it,  as  may  be  sufficient  to 
precipitate  all  the  morphia.  To  this,  washed  with  distilled  water,  add  hydrochloric  acid,  that 
it  may  be  saturated  ;  afterwards  digest  it  with  two  ounces  of  animal  charcoal,  and  strain. 
Lastly,  the  animal  charcoal  being  thoroughly  washed,  evaporate  the  liquors  cautiously,  that  pure 
crystals  may  be  produced. 

Water  extracts  from  opium  the  meconate  and  sulphate  of  morphia  and  codeia  ; 
a  part  of  the  narcotina,  of  the  meconine,  of  the  narceine,  and  of  the  thebaine  ; 
the  brown  acid  extractive;  and  a  part  of  the  resin,  and  of  fat  oil.  When  chloride 
of  lead  is  added  to  infusion  of  opium,  meconate,  with  a  little  sulphate  of  lead,  and 
some  resinous  colouring  matter,  are  precipitated,  while  the  hydrochlorates  of  mor- 
phia and  of  codeia  are  left  in  solution.  A  solution  of  the  impure  crystals  is  then 
decomposed  by  ammonia,  by  which  the  morphia  is  precipitated,  while  codeia  and 
hydrochlorate  of  ammonia  are  left  in  solution.  The  morphia  is  dissolved  in  hydro- 
chloric acid,  and  the  solution  of  the  hydrochlorate  decolorized  by  charcoal. 

The  Edinburgh  College  follows  Gregory's  process.  Their  directions  for  prepar- 
ing this  salt  are  as  follows  : — 

"Take  of  Opium  gxx;  Water  Oviij  ;  Muriate  of  Lime  5 j,  or  a  slight  excess.— Macerate 
the  opium  in  fragments  for  twenty  four  hours  in  two  pints  of  water,  and  separate  the  infusion, 
squeezing  well  the  residue.  Repeat  the  maceration  successively  with  two  pints  more  of  the 
water  tilf  the  whole  is  made  use  of.  Concentrate  the  whole  infusion  over  the  vapour-bath  to 
one  pint,  and  add  the  miniate  of  lime  dissolved  in  four  fluidounces  of  water.  Set  the  whole 
aside  to  settle  ;  pour  off  the  liquid  ;  wash  the  sediment  with  a  little  water,  adding  the  washings 
to  the  liquid.  Evaporate  the  liquid  sufficiently  in  the  vapour-bath  for  it  to  solidify  on  cooling. 
Subject  the  cooled  mass  to  a  very  strong  pressure  in  a  cloth  ;  redissolve  the  cake  in  a  sufficiency 
of  warm  distilled  water;  add  a  little  powder  of  white  marble,  and  filter;  aciduiate  the  filtered 
liquor  with  a  very  little  muriatic  acid;  and  concentrate  a  second  time  in  the  vapour  bath  for 
crystallization.  Subject  the  crystals  a»:ain  to  very  strong  pressure  in  a  cloth.  Repeat  the 
process  of  solution,  clarification  by  marble  and  muriatic  acid,  concentration  and  crystallization, 
until  a  snow-white  mass  be  obtained. 

"On  the  small  scale,  trouble  and  loss  are  saved  by  decolorizing  the  solution  of  muriate 
of  morphia  by  means  of  a  little  purified  animal  charcoal  after  two  crystallizations.  But  on 
the  large  scale,  it  is  better  to  purify  the  salt  by  repeated  crystallizations  alone,  and  to  treat  all 
the  expressed  fluids,  except  the  first,  in  the  same  way  with  the  original  solution  of  impure  mu- 
riate of  morphia.  An  additional  quantity  of  salt  may  often  be  got  from  the  first  dark  and  re- 
sinous fluid  obtained  by  expression,  on  merely  allowing  it  to  remain  at  rest  for  a  few  months, 
when  a  little  muriate  of"  morphia  may  be  deposited  in  an  impure  condition. 

"  The  opium  which  yields  the  largest  quantity  of  precipitate  by  carbonate  of  soda,  according 
to  the  formula  in  p.  1034,  yields  muriate  of  morphia  not  only  in  the  greatest  proportions,  but 
likewise  with  the  fewest  crystallizations." 

In  this  process,  the  changes  are  analogous  to  those  before  described  for  the  pro- 
cess of  the  London  Pharmacopoeia,  that  meconate  and  sulphate  of  lime,  instead  of 
meconate  and  sulphate  of  lead,  are  produced. 

The  Dublin  College  gives  the  following  directions  : — 

"  Take  of  Morphia,  in  fine  powder,  £j  ;  Pure  Muriatic  Acid  f£ivss,  or  a  sufficient  quantity; 
Distilled  Water  SEiiss.  Mix  the  acid  with  the  water ;  heat  to  about  200°,  and  add  the  morphia,  con- 
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stantly  stirring,  so  that  a  solution  may  he  formed  having  a  slightly  acid  reaction.  Set  this  to  cool 
for  12  hours,  and  let  the  crystals,  whirl,  separate,  be  drained  of  the  liquor  which  surrounds 
them,  and  dried  on  blotting-paper.  The  decanted  liquor  will,  by  farther  concentration  and 
cooling,  give  additional  crystals." 

Another,  and,  as  it  is  believed,  a  greatly  improved  method  of  obtaining  morphia 
has  been  recently  suggested  by  Mohr.1  It  consists  in  adding,  to  a  concentrated  in- 
fusion of  opium,  milk  of  lime,  prepared  with  a  quantity  of  dry  lime,  equal  to  the 
fourth  part  of  the  weight  of  the  opium.  The  mixture  is  heated  till  it  boils,  and  is 
filtered  while  hot  through  linen.  The  filtered  liquor  has  a  light  brown  yellow 
colour.  While  still  hot,  it  is  mixed  with  pulverized  sal  ammoniac  in  excess^  the 
lime  is  saturated  by  the  muriatic  acid  of  the  sal  ammoniac,  and  the  ammonia  of 
the  latter  is  set  free,  and  the  morphia  precipitated.  In  this  way  crystallized  mor- 
phia may  be  obtained  without  the  use  of  alcohol. 

Pure  hydrochlorate  of  morphia  crystallizes  in  plumose,  acicular  crystals.  It  is 
colourless,  odourless,  bitter,  soluble  in  from  16  to  20  parts  of  cold  water,  but  less 
of  boiling  water.  When  its  saturated  boiling  solution  is  allowed  to  cool,  it  con- 
geals to  form  a  crystalline  mass.  It  is  soluble  in  alcohol.  By  heat,  it  is  decom- 
posed and  totally  dissipated.  Nitric  acid  reddens  it.  Sesquichloride  of  iron  with 
an  alkali  colours  it  blue. 

The  air-dried  crystals  are  thus  composed  : — 

Atoms.  Eq.Wt.  Per  Cent. 

Morphia 1  292                        76.24 

Hydrochloric  acid 1  37                            9.66 

Water 6  54                          14.10 

Crystallized  Hydrochlorate  of  Morphia    1  383  100.00 

According  to  the  London  College,  crystallized  hydrochlorate  of  morphia  should  be 

Soluble  in  water  and  in  rectified  spirit.  What  is  precipitated  from  the  aqueous  solution  by 
the  nitrate  of  silver  is  not  entirely  dissolved  either  by  ammonia,  unless  added  in  excess,  nor  by 
hydrochloric  acid,  nor  by  nitric  acid.  It  answers  in  other  respects  to  what  is  stated  above  of 
the  acetate  of  morphia. 

The  Edinburgh  College  gives  the  following  characters  of  its  purity  : — 

"Snow  white:  entirely  soluble  ;  solution  colourless;  loss  of  weight  at  212°  not  above  13  per 
cent.;  one  hundred  measures  of  a  solution  of  10  grains  in  half  a  fluidounce  of  water  heated  to 
near  2  12°,  and  decomposed  with  agitation  by  a  faint  excess  of  ammonia,  yield  a  precipitate 
which,  in  twenty-four  hours,  occupies  12.5  measures  of  the  liquid.'' 

On  the  above,  I  would  merely  observe  that  Mr.  Sandall2  found  that  the  quantity 
of  water  which  this  salt  loses  by  drying  varies  from  9.20  to  14.38  per  cent.  The 
effects,  uses,  and  doses  of  this,  as  well  as  the  other  inorphitic  salts,  have  been 
already  described. 

5.  LIQUOR  MORPHIE  HYDROCnLORiTIS,  L.;  Morphi.se  Muriatis  Solutio,  E. ;  Mar- 
pliise,  Muriafis  Liquor,  I). ;  Solution  of  Muriate  of  Morphia. — (Take  of  Hydro- 
chlorate of  Morphia  "^\v ;  Distilled  Water  Oj ;  Proof  Spirit  Oss.  Mix  and  dissolve, 
L. — Muriate  of  Morphia  "tym j  Rectified  Spirit  f^v ;  Distilled  Water  f3xv.  Mix 
the  spirit  and  water,  and  dissolve  the  muriate  of  morphia  in  the  mixture  with  the 
aid  of  a  gentle  heat,  E.  Z>.) — About  one  hundred  and  six  minims  of  this  solution 
contain  one  grain  of  muriate  of  morphia. — The  dose  is  from  "Xx,  gradually  in- 
creased to  f3ss. 

6.  TROCHISCl  MORPIILE,  E.  ;  Morphia  Lozenges.— (Muriate  of  Morphia  9j; 
Tincture  of  Tolu  gss;  Pure  Sugar  gxxv.  Dissolve  the  muriate  of  morphia  in  a 
little  hot  water;  mix  it  and  the  tincture  of  tolu  with  the  sugar;  and,  with  a  suffi- 
ciency of  mucilage,  form  a  proper  mass  for  making  lozenges  j  each  of  which  should 
weigh  about  fifteen  grains.) — Each  lozenge  contains  about  one-fortieth  of  a  grain  of 

l  Alhe.nmum  for  1S40,  p.  772;   Report  of  the  Tenth  Meeting  of  the  British  Association.  Lond    1811  ;  and 
Berlmisches  Jahrbuch.  Bd.  xliii.  S.  41b. 
-  Lond.  Med.  Gaz.  xxii.  lbO. 
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muriate  of  morphia.  The  morphia  lozenges  of  the  shops  usually  contain  each  one- 
twenty-fourth  of  a  grain  of  muriate  of  morphia. — This  is  an  agreeable  mode  of 
employing  morphia,  especially  in  pectoral  affections. 

7-  TROCniSCI  MORPHIA  ET  IPECACUANHA,  K;  Morphia  and  Ipecacuanha  Lo- 
zenyea. — (Muriate  of  Morphia  9j ;  lpecacuan.,  in  fine  powder,  5J  '■>  Tincture  of  Tolu 
f,$ss  ;  Pure  Sugar  3XXV-  Dissolve  the  muriate  in  a  little  hot  water;  mix  it  with 
the  tincture  and  the  ipecacuan.  and  sugar;  and,  with  a  sufficiency  of  mucilage,  beat 
the  whole  into  a  proper  mass,  which  is  to  be  divided  into  fifteen-grain  lozenges.) — 
Each  lozenge  contains  about  one-fortieth  of  a  grain  of  muriate  of  morphia,  and 
one-thirteenth  of  a  grain  of  ipecacuanha.     Useful  to  allay  tickling  cough. 

8.  MORPIILE  SULP1IAS  [U.  S.]j  Sulphate  of  Morphia.— This  sajt,  though,  not  contained  in 
the  British  pharmacopoeia,  is  occasionally  used  in.  medicine.  It  is  crystalline,  and  readily  soluble 
in  water.  It  consists  of  1  atom  sulphuric  acid=W,  1  atom  morphia — 292,  and  6  atoms  water=54. 
One  of  these  atoms  of  water  is  an  essential  constituent  of  the  salt,  and  cannot  be  removed  with- 
out destroying  the  salt.  The  other  5  atoms  are  the  water  of  crystallization.  The  dose  of  it  is 
the  same  as  the  other  morphitic  salts. 

9.  [THE  LIQUOR  MORPIILE  SUIPIIATIS,  [U.  S.]    Solution  of  Sulphate  of  Morphia 

is  made  in  the  proportion  of  one  grain  to  the  ounce  of  water.     Dose,  f3j  to  f3ij-] 

[338.  SANGUINARIA  CANADENSIS,  Linn  -BLOODROOT. 

Sex.  Syst.  Polyandria,  Monogynia. 
(Sanguinaria,  U.  S.    The  Root.) 

Gen.  Char. —  Calyx  pentaphyllous,  deciduous.  Petals  eight.  Stiyma  sessile, 
two-grooved.  Capsule  superior,  oblong,  one-celled,  two-valved,  apex  attenuated. 
Receptacles  two,  filiform,  marginal  (NattalV). 

Sp.  Char. — Root  tuberous,  horizontal,  giving  out  a  reddish  and  a  very  acrid 
lactescent  sap.  Leaves  solitary,  radical,  reniform  and  lobed.  Scape  naked,  one- 
flowered,  sheathed  at  base.     Petals  variable  in  number.     April.     Perenuial. 

This  plant  is  called  Bloodroot,  from  the  red  colour  of  its  root,  which,  when 
wounded,  pours  out  a  quantity  of  red  viscid  juice.  The  same  issues  from  the  stalks 
of  the  leaves  and  flowers,  but  to  a  less  amount.  It  is  also  known  by  the  name  of 
Puccooa.  It  grows  throughout  the  United  States,  appearing  in  open  woods  at  an 
early  period  of  the  spring,  which  it  highly  ornaments  by  its  handsome  white  flowers. 

The  root  is  horizontal,  from  an  inch  to  two  inches  in  length,  and  half  an  inch  in 
diameter,  thicker  at  the  summit,  terminating  abruptly  as  if  bitten  off  (prsemorse), 
fleshy,  succulent,  and  beset  with  slender  red  fibres  or  radicles.  It  is  taken  from  the 
ground  during  the  summer,  and  when  dried  becomes  dark-brown  externally,  con- 
tracted, wrinkled,  somewhat  twisted.  It  breaks  with  a  short,  waxy  fracture,  pre- 
senting an  orange-red  colour  upon  the  fractured  surfaces.  Its  odour  is  feebly 
narcotic,  disagreeable,  but  lost  in  a  measure  by  drying.     It  taste  is  acrid  and  bitter. 

The  powder  is  grayish-red. 

Composition. — No  detailed  account  of  the  constituents  of  this  root  has  been 
presented,  but  Dr.  Dana  of  New  York  has  obtained  from  it  an  alkaline  substance, 
which  is  probably  the  active  principle  of  the  root. 

Sanguinaiiina  (Dana). — This  principle  is  obtained  by  digesting  the  finely-powdered  root  in 
absolute  alcohol,  and  adding  to  the  solution  ammonia,  so  long  as  a  precipitate  is  thrown  down. 
This  is  boiled  in  water  with  animal  charcoal,  and  filtered;  what  remains  on  the  filter  is  digested 
in  alcohol,  and  dried  by  evaporation.  A  while  pearly  substance  remains.  It  has  an  acrid  taste, 
renders  the  yellow  of  turmeric  brown,  and  changes  the  infusion  of  purple  cabbage  green.  It  is 
sparingly  soluble  in  water,  but  soluble  in  ether  and  alcohol.  With  tincture  of  galls  it  affords  a 
precipitate  soluble  in  alcohol,  but  insoluble  in  ammonia.  It  combines  with  acids  and  forms  salts, 
which  all  present  some  shade  of  red,  crimson,  or  scarlet  of  great  intensity  of  beauty.  (Smith, 
in  Joiirn.  of  Philada.  Col.  of  P harm.  vol.  iii.  p.  95.) 

MEDICAL  Properties. — No  experiments  upon  animals  have  been  made  with 
Bloodroot  to  determine  the  effect  it  is  capable  of  produciug.     It  is  stated  that 
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farriers  sometimes  give  it  to  horses,  in  order  to  produce  sweating,  and  facilitate  the 
shedding  of  their  hair.     (Downey's  Essay,  p.  30.) 

On  man  it  produces  effects  which  are  characterized  by  considerable  energy.  In 
1803,  Sanguinaria  was  made  the  subject  of  an  Inaugural  Essay,  by  Dr.  Downey, 
of  Maryland,  which  appears  to  be  the  first  attempt  to  determine  its  operation. 
Twenty  grains  of  the  recent  root,  and  eight  grains  of  the  alcoholic  and  watery  ex- 
tracts, induced  nausea  and  vomiting,  with  more  or  less  sensation  of  warmth  and 
heat  in  the  stomach,  acceleration  of  pulse,  and  in  several  experiments,  a  slight  de- 
gree of  headache.  An  acrimonious  impression  was  uniformly  made  upon  the  fauces, 
and  in  several  instances  it  acted  on  the  bowels.  The  leaves  are  endowed  with  simi- 
lar powers,  and  the  seeds  exert  a  marked  power  over  the  brain  and  nervous  sys- 
tem, occasioning  torpor,  languor,  disordered  vision,  and  dilatation  of  the  pupils. 
These  statements  have  been  confirmed  by  subsequent  investigation,  and  consequently 
Bloodroot  must  be  regarded  as  a  stimulant,  acrid  emetic,  and  narcotic;  a  diapho- 
retic effect  when  produced  must  be  accessory  to  these  effects.  In  large  doses,  the 
"emesis  is  violent,  there  is  a  burning  sensation  in  the  stomach,  faintness,  vertigo, 
dimness  of  vision,  and  alarming  prostration."  (United  States  Dispensatory.')  The 
disease  in  which  it  has  been  employed  are  those  of  the  lungs,  as  pneumonia,  catarrh, 
phthisis,  croup,  &c.  It  has  also  been  used  in  rheumatism  and  in  jaundice,  but  in 
the  latter  disease  must  be  a  remedy  of  questionable  propriety.  It  was  known  to 
Dr.  Shceff,  who  speaks  of  the  employment  of  a  decoction  in  gonorrhoea. 

The  mode  of  exhibition  is  in  powder,  the  dose  as  an  emetic  being  20  grains;  the 
form  of  pill  is  preferable,  on  account  of  the  acrimony.  As  a  stimulant  and  alter- 
ant, doses  of  5  grains  may  be  given  every  3  or  4  hours.  The  infusion  or  decoction 
may  be  made  in  the  proportion  of  Jss  to  Oj  of  water. — Dose,  f^ss  to  f^i. 

TINCTURA  SANGUINARLE,  [U.S.]  Tincture  of  Bloodroot— Bloodroot,  bruised,  four 
ounces;  Diluted  Alcohol  two  pints.  Macerate  for  fourteen  days,  and  filter  through 
paper  or  prepare  by  displacement.     Dose,  f^ss  to  f3J-     As  an  emetic,  f^ss.] 

Order  LXXXVI.  MENISPERMACE^E,  De  Candolle.—TR'E, 
COCCULUS  TRIBE. 

Menisperme;e,  Jussicu. 

Characters.— Flowers  (by  abortion?)  unisexual,  usually  direcious,  very  small.  Floral  integu- 
ments in  one  or  several  rows,  each  of  which  consists  of  three  or  four  parts,  bypogynous,  decidu- 
ous. Petals  sometimes  absent.  Males;  stamens  monadelphous,  or  rarely  distinct-  sometimes 
equal  in  number,  and  opposite  to  the  petals;  at  other  times  three  or  four  times  as  many  •  anthers 
adnate,  turned  outwards,  or  inserted  on  the  apex  of  the  filament.  Females;  ovaries  sometimes 
numerous,  each  with  one  style  cohering  slightly  at  the  base;  sometimes  solitary,  crowned  with 
many  stigmas,  internally  many-celled,  and,  therefore,  consisting  of  many  carpels  soldered  to- 
gether. Drupes  usually  berried,  1-seeded,  oblique  or  lunate,  compressed.  Seed  of  the  same 
shape  as  the  fruit;  embryo  curved  or  turned  in  the  direction  of  the  circumference;  albumen  0,or 
small  and  fleshy;  cotyledons  flat,  sometimes  lying  face  to  face,  sometimes  distant  from  each  other, 
and  lying  in  two  cells  of  the  seed  ! ;  radicle  superior,  but  sometimes  appears  inferior,  when  the 
apex  of  the  fruit  is,  by  the  mode  of  growth,  contiguous  with  the  base.— Sarmemaceous  flexible 
tough  shrubs.  Leaves  alternate,  simple  or  rarely  compound,  mucronate.  Flowers  small  usually 
racemose.  (De  Cand.) 

Properties.—  I'he  roots  of  several  species  are  bitter  and  tonic;  the  seeds  of  some  of  them 
are  narcotic. 
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339.  COCCULUS  PALMATUS,  De  Candolk,  L.  E.-THE  CALUMBA 

PLANT. 

Menispermum  palmatum,  Lamarck. 

Sex.  Syst.  Direcia,  Hexandria. 

(Radix,  L.— Root,  E.  D.) 

[Columba,  V.  S.] 

History. — Franciscus  Redi,1  in  1675,  is  the  first  writer  who  mentions  the  root 
of  this  plant;  he  praises  it  as  an  alexipharmic  or  antidote  for  poisons.  Cartheuser 
afterwards  examined  it;  but  Dr.  Thomas  Percival3  gave  the  best  account  of  it. 
This  root  has  been  known  by  various  names — such  as  Calumba,  Colombo,  Calomba, 
and  Colombo,.  Its  native  country  and  history  were  long  involved  in  obscurity.  In 
1830,  Dr.  Hooker3  published  a  complete  description  of  both  the  male  and  female 
plants.  The  root  was  at  first  supposed  to  come  from  Colombo,  a  town  of  Ceylon, 
and  from  which  it  was  said  to  derive  its  name.  But  it  is  now  known  to  be  the  pro- 
duce of  Mozambique.  Its  English  name,  Calumba,  is  derived  from  the  Portuguese 
word  Kalumbo,  the  o  in  which  is  mute.4 

Botany.  Gen.  Char. — Flowers  unisexual,  (always?)  dioecious.  Calyx  of  12 
sepals  in  four  series,  with  2,  3,  or  more  close- pressed  bracteoles.  Males  ;  stamens 
6,  or  rarely  3,  opposite  to  the  inner  sepals,  distinct ;  anthers  2-celled,  terminal, 
dehiscing  vertically ;  filaments  either  filiform  with  the  anther  cells  horizontal,  ap- 
proximate, and  each  externally  2-lobed,  or  thickened  at  the  apex  with  the  cells  di- 
varicating downwards,  and  separated  by  the  connective.  Females;  ovaries  3,  6,  or 
numerous.  Drupes  1  to  6,  or  numerous,  1-celled,  I-seeded.  Peduncles  axillary  or 
rarely  lateral ;  males  usually  many-flowered ;  females  generally  few-flowered,  with- 
out bracts,  or  with  very  small  ones  if  present  (Lindley). 

Sp.  Char. — Leaves  cordate  at  the  base,  5-  to  7-lobed ;  lobes  quite  entire,  acumi- 
nate,  somewhat  hairy.     Stems   and    ovaries   clothed   with 
glandular  hair.     (De  Cand.)  Fig-  417. 

Root  perennial,  of  several  fasciculated,  fusiform,  fleshy 
tubers,  with  a  brown  warty  epidermis ;  internally  deep  yel- 
low, odourless,  very  bitter.  Stems  annual,  herbaceous, 
twining,  beset  at  the  lower  part  with  long  glanduliferous 
hairs :  of  the  males,  simple ;  of  the  females,  branching. 
Leaves  alternate,  nearly  orbicular,  wavy  on  the  margin,  with 
long  hairy  footstalks.  Racemes  axillary,  solitary ;  in  the 
male  plants  compound.  Flowers  small,  green.  Fruit  dru- 
paceous or  berried,  about  the  size  of  a  hazel-nut,  densely 
clothed  with  long  spreading  hairs,  tipped  with  a  black  oblong 
gland.5 

Hab.— Thick  forests  on  the  shores  of  Oibo  and  Mozam-      ^ 
bique,  as  well  as  inland  for  15  or  20  miles.  Cocmlus  palmatus. 

Preparation  of  the  Roots. — The  natives  never  culti-  (Male  plant.) 

vate   the  plant,  the  spontaneous  produce   being   sufficient. 

The  roots  are  dug  up  in  March  (the  hot  season),  the  offsets  from  the  main  root  are 
cut  in  slices,  strung  on  cords,  and  hung  up  to  dry  in  the  shade.  It  is  deemed  fit 
for  commerce  when,  on  exposure  to  the  sun,  it  breaks  short ;  and  of  a  bad  quality 
when  it  is  soft  or  black. 

Description. — Calumba  or  Colombo  root  (radix  calumbse)  is  met  with  in  flat 
circular  or  oval  pieces,  of  from  half  an  inch  to  three  inches  in  diameter,  and  from 
one  to  three  or  four  lines  thick.  It  occurs  also  in  cylindrical  pieces  of  from  one  to 
two  inches  long.     The  epidermis  covering  the  sides  of  the  pieces  is  of  a  yellowish- 


i  Exp   circa  varias  res  nat.  p.  179.  -  Med.  Essays,  vol.  ii.  p.  3.  1773. 

3  Bot    Mag.  '2970—71.  4  Berry,  Asiatic  Researches,  x.  385. 

•  Bojer,  in  Hooker's  Bot.  Mag.  tt.  2970—71. 
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gray  or  brownish  colour,  smooth,  or  irregularly  rugous.  The  transversal  surfaces 
are  of  a  greenish  or  grayish-yellow  colour,  depressed  in  the  middle  from  the  great 
shrinking  of  the  medulla  in  the  drying  process,  and  consist  of  three  or  four  con- 
centric layers.  The  outer  or  cortical  portion  varies  in  thickness,  but  is  usually 
about  two  or  three  lines  thick.  It  is  separated  from  the  ligneous  portion  by  a  dark- 
coloured  layer,  not  exceeding  a  hair  in  thickness.  The  internal  or  medullary  por- 
tion is  light,  spongy,  and  shrunk.  The  odour  of  caluraba  is  faint,  but  somewhat 
aromatic;  the  taste  aromatic,  and  very  bitter.  In  the  larger  and  thicker  pieces 
small  holes  are  occasionally  observed,  which  have  been  made  for  the  convenience  of 
drying.  On  account  of  the  starch  which  it  contains,  the  root  is  readily  attacked 
by  insects. 

I  am  indebted  to  Mr.  N.  B.  Ward  for  a  sample  of  calumba  root  cultivated  at  the 
Mauritius.  It  is  deficient  in  the  bright  greenish-yellow  tint  of  the  Mozambique 
calumba. 

Commerce. — In  the  year  1838,  duty  (2d.  per  lb.)  was  paid  on  19,805  lbs.,  and 
in  1839,  only  on  938-1  lbs.  of  calumba. 

Composition. — The  more  recent  analyses  of  Calumba  root  are  those  of  Planche1 
and  Buchuer.2 


Planche. 


Bitter  matter 

Animal  matter,  soluble  in  water  and  not  in  alcohol 

Yellow  resinous  extractive 

Volatile  oil 

Wax 

Gum 

Starch 

Vegetable  medulla  [pectin  ?] 

Woody  fihre '  .     .     . 

Water 

Loss 

Calumba  Root 


13 

6 

0 
a  trace. 

0 

0 
33 

0 
39 

0 


Buchner. 


10  to  12.2 
0 

5.0 

0.0 

0.2 

3.8  to  4.7 

30  to  35 

17.4 

12.6 

9.8 


100 


100 


1.  Odohods  Principlb  (Volatile  OU?). — The  odour  of  the  root  is  supposed  to  depend  on  a 
volatile  oil,  traces  of  which  were  procured  by  Planche.  The  distilled  water  of  the  root  pos- 
sesses the  odour  of  the  latter. 

2.  Calumbix  {Bitter  Principle)  —A  erystallizable,  odourless,  very  bitter,  neutral  substance, 
extracted  from  Calumba  root  by  Wittstock.3  Its  crystals  are  rhombic  prisms.  It  is  fusible-  very 
slightly  soluble  in  water,  alcohol,  ether,  and  volatile  oils.  Boiling  rectified  spirit  dissolves 'about 
J-40tb  of  its  weight.  It  dissolves  in  acids  and  alkalies,  its  best  solvent  being  acetic  acid.  It 
is  unaffected  by  metallic  solutions,  and  by  infusion  of  nutgalls.  Sulphuric  acid  dissolves  it, 
assuming  first  a  yellow,  then  a  red  colour.  Its  composition, according  to  Liebig,  is  carbon  65.45! 
hydrogen  ti.18,  oxygen  28  37;  or  CBH704. 

Planche  describes  the  active  principle  of  calumba  as  a  yellow  bitter  matter  soluble  in  water 
and  alcohol,  and  yielding  no  precipitate  either  with  the  salts  of  lead  or  infusion  of  galls. 

3.  Starch.— This  constitutes  about  one-third  by  weight  of  the  root.  It  renders  The  root  an 
easy  prey  to  insects.  The  structure  of  the  starch  particles  has  been  described  by  Payen 4 
These  bodies  are  remarkable  by  their  gibbosities,  and  by  the  hilum  being  found  on  the  largest 
part  ol  the  particles.  ° 

Chemical  Characteristics— If  the  root  be  moistened  with  water  and  then 
touched  with  tincture  of  iodine,  it  becomes  black.  A  decoction  of  the  root  when 
cold,  forms  with  a  solution  of  iodine  a  blue  colour  (iodide  of  starch)  Sulphate  of 
iron,  emetic  tartar,  and  gelatine,  produce  no  obvious  change  in  an  infusion  of 
calumba,  showing  the  absence  of  tannic  and  gallic  acids.  Litmus  detects  no  free 
acid      Infusion  of  nutgalls  causes  in  the  infusion  of  calumba  a  precipitate  ((annate 


i  Bull,  de  Pharm.  iii.  189. 
3  Ibid.  1830,  S.  517. 


2  Pharm.  Central- Blatl  fur  1831.  S   429 
Ann.  Scienl.  Nat.  Botany,  July' 183a,  p.  20. 
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Adulteration. — The  root  of  Frasera  Waken,  called  the  American  or  false 
calumba,  has  been  occasionally  substituted  for  calumba  root  on  the  continent. 
Such  a  fraud  would  not  be  practicable  in  England,  at  least  to  any  extent,  as  the 
appearance  of  the  root  is  quite  dissimilar  to  that  of  the  genuine  calumba.  It  is 
distinguished  chemically  from  the  latter  by  three  characters :  1st,  it  undergoes  no 
change  of  colour  when  touched  with  tincture  of  iodine,  showing  that  it  contains  no 
starch  ;  2d,  it  becomes  blackish-green  on  the  addition  of  sulphate  of  iron  ;  3d,  it 
yields  a  precipitate  with  a  solution  of  gelatine.  The  two  last  characters  indicate 
the  presence  of  tannic  acid. 

Physiological  Effects. — Calumba  is  an  excellent  tonic,  promoting  the  appe- 
tite, assisting  the  digestive  process,  and  improving  the  quality  of  the  secretions 
from  the  gaetro-intestinal  mucous  membrane.  It  is  not  a  stimulant;  for  Dr.  T. 
Percival  took  a  scruple  of  it  on  an  empty  stomach,  but  did  not  observe  that  it  had 
the  least  effect  on  the  regularity,  fulness,  or  velocity  of  the  pulse.  In  another 
experiment,  he  swallowed  half  a  drachm ;  in  ten  minutes  his  pulse  was  fuller  and 
slower  by  three  beats,  and  continued  so  for  three-quarters  of  an  hour.  In  conse- 
quence of  the  quantity  of  starch  and  gum  which  it  contains,  it  is  sometimes  termed 
&  mucilaginous  or  demulcent  tonic.  Cetraria  islandica  and  Simaruba  bark  agree 
with  calumba  in  this  circumstance.  But  from  them,  as  well  as  from  quassia,  it  is 
distinguished  by  its  aromatic  properties.  In  some  respects  (i.  e.  in  its  tonic  and 
aromatic  qualities)  it  approximates  to  rhubarb,  but  is  devoid  of  the  purgative  and 
astringent  properties  of  the  latter.  Its  want  of  astringency  distinguishes  it  from 
the  astringent  tonics  (as  cinchona).  Full  doses  of  it,  in  the  form  of  powder,  given 
when  the  stomach  is  very  irritable,  cause  vomiting.  It  does  not  appear  either  to 
constipate  or  relax  the  bowels.  We  are  not  acquainted  with  the  effects  of  excessive 
doses  of  it.  Poisonous  properties  have  been  assigned  to  it  by  Buchner,1  who  states 
that  Iliirtl,  one  of  his  pupils,  applied  a  grain  of  the  ethereal  extract  of  calumba, 
deprived  of  wax  by  repeated  solution  in  water,  to  a  wound  in  the  leg  of  a  rabbit, 
and  that  it  proved  fatal  in  ten  hours. 

Uses. — Calumba  is  one  of  our  most  useful  stomachics  and  tonics.  Its  great 
value  consists  in  its  not  being  apt,  like  other  and  more  powerful  tonics,  to  create 
nausea,  sickness,  febrile  disorder,  or  headache,  so  that  it  is  tolerated  when  other 
remedies  of  this  class  would  be  immediately  rejected.  Indeed,  on  many  occasions 
it  evinces  a  positive  power  of  checking  vomiting.  Schwilgu6,a  in  order  to  test  its 
anti-emetic  qualities,  gave  it  when  vomiting  had  commenced  after  the  use  of  emetic 
tartar  and  ipecacuanha.  It  frequently  arrested  the  vomiting.  He  also  gave  it  in 
conjunction  with  these  emetics,  and  observed  that  the  vomiting  occurred  more 
slowly  than  usual,  and  was  milder.  Probably  it  owes  these  valuable  properties  to 
a  combination  of  circumstances ;  such  as  its  freedom  from  acidity  and  astringency, 
the  large  quantity  of  starch  which  it  contains  (from  which  it  acquires  demulcent 
properties),  and  the  peculiar  operation  of  its  bitter  principle.  The  following  are 
the  principal  uses  to  which  it  has  been  applied  : — 

1.  la  a  languid  state  of  the  stomach,  with  general  debility,  attended  with  want  of 
appetite,  indigestion,  nausea,  and  flatulence,  experience  has  fully  established  the 
value  of  calumba,  and  has  proved  the  justice  of  the  encomiums  passed  on  it  by  Dr. 
T.  Percival.  It  is  of  all  tonics  the  least  likely  to  disagree  with  the  stomach.  In 
the  stage  of  convalescence  after  an  attack  of  fever,  the  infusion  of  calumba  is  an 
excellent  preparative  for  the  more  powerful  tonics  (infusion  of  cinchona  and  disul- 
phate  of  quina).  In  those  forms  of  dyspepsia  attended  with  great  acidity  of  stomach, 
it  may  be  given  with  advantage  in  combination  with  bicarbonate  of  potash. 

2.  To  allay  vomiting,  when  not  dependent  on  inflammatory  conditions  of  the 
stomach,  calumba  is  often  highly  serviceable ;  as  in  bilious  vomiting,  iu  the  sick- 
ness which  so  frequently  attends  pregnancy,  and  dentition.  Even  vomiting  arising 
from  renal  calculi  or  diseased  kidney  has  been  somewhat  palliated  by  calumba.     I 

i  Toxikol.  S.  229.  -  Mat.  Med.  ii.  374. 


1072  VEGETABLES.— Nat.  Ord.  Menispermace.e. 

have  seen  the  most  satisfactory  results  from  the  combined  use  of  infusion  of  calumba 
and  effervescing  draughts  (composed  of  citric  acid  and  bicarbonate  of  potash)  in 
those  occasional  attacks  of  vomiting  especially  observed  in  delicate  females,  and 
which  are  commonly  termed  bilious  attacks.  By  this  treatment  the  violence  and 
continuance  of  the  vomitings  have  been  diminished,  and  the  continued  employment 
of  calumba  has  reduced  the  frequency  and  in  some  cases  prevented  the  occurrence 
of  future  attacks. 

3.  In  diarrhoea  and  dysentery,  where  tonics  are  admissible,  as  in  the  later  periods 
of  these  diseases,  when  the  inflammatory  symptoms  have  subsided,  and  in  habitual 
diarrhoea,  calumba  often  proves  serviceable.  In  Germany,  it  is  denominated  Ruhr- 
wurzel  (i.  e.  dysenteric  root). 

Administration. — Calumba  is  administered  in  the  form  of  powder,  infusion, 
or  tincture.  The  dose  of  the  powder  is  from  gr.  x  to  3SS-  The  infusion  is  the 
most  eligible  form  of  exhibition. 

1.  INFUSUM  CALUMBjE,  L.  E.  [U.  S.]j  Ii'fmum  Cohmbse,  D.  ;  Infusion  of  Calumba, 
■^-(Calumba,  sliced 1  [in  coarse  powder,  j£ /).],  Jv  [gss,  E.  (U.  S.);  3iij,Z>.];  Boiling 
[distilled,  L.]  Water  [Cold  Water,  E.  Z>.]  Oj  [^ix,  />.].  Macerate  for  two  hours 
in  a  lightly  covered  vessel,  and  strain,  L.  D. — "  Triturate  the  calumba  with  a 
little  of  the  water,  so  as  to  moisten  it  thoroughly,  put  it  into  a  percolator,  and 
transmit  cold  water  till  fsxvj  of  infusion  be  obtained,"  E.) — The  facility  with 
which  this  preparation  undergoes  decomposition  is  ascribed  by  Planche  to  the  sub- 
stance which  he  terms  animal  matter. — Dose  of  the  infusion,  f^j  to  f'ij.  It  may 
be  conjoined  with  alkalies  or  chalybeates,  without  injury  or  obvious  change.  [In- 
fusion of  calumba  becomes  muddy  by  allowing  it  to  stand  on  the  dregs. — Ed.] 

2.  TINCTURA  CALUMBJE,  L.  E. ;  Tinctura  Colombo,  D. ;  Tincture  of  Calumba  — 
(Calumba,  sliced  [in  small  fragments;  if  by  percolation  in  moderately  fine  powder, 
^•]>  5"i  [*v>  ^1  [3iv>  u-  &-]\  Proof  sPirit  [Diluted  Alcohol,  U.  £.]  Oij.  Mace- 
rate for  seven  days  [fourteen,  D.~\,  and  filter. — "Express  the  residuum  strongly,  and 
filter  the  liquors.  This  tincture  is  much  more  conveniently  prepared  by  the  process 
of  percolation,  allowing  the  powder  to  be  soaked  with  a  little  of  the  spirit  for  six 
hours  before  putting  it  into  the  percolator,"  E. — An  excellent  adjunct  to  bitter 
infusion  and  effervescent  medicines,  when  given  to  check  vomiting. — Dose,  f3j 
to  f3ij. 

340.    ANAMIRTA  COCCULUS,  Wight  and  Jrnott,  E.— THE   COCCU- 
LUS  INDICUS  PLANT. 

Sea:.  Syst.  Dioecia,  Monadelphia. 
(Fruit,  E.) 

History.—"  According  to  Sprengel,1  the  fruit  now  usually  called  Coccuhs  in- 
dicus  was  introduced  by  the  Arabians,  and  was  described  by  Avicenna  and  Serapion 
under  the  name  of  MaheradscJi."11  In  my  copy,  however,  of  the  Latin  translation 
of  Avicenna,3  the  word  MaheradscK  does  not  occur,  but  Mahezehercgi,  or  Malieiz- 
hera,4  is  said  to  intoxicate  fish.  Nor  can  I  find  it  in  Serapion.  Cocculus  indicus  is 
sometimes  termed  the  Levant  nut,  or  bacca  oricntalis. 

Botany.  Gen.  Char.— Floxoers  dioecious.  Calyx  of  6  sepals  in  a  double  series, 
with  2  close-pressed  bracteoles.  Corolla  0.  Male:  stamens  united  into  a  central 
column  dilated  at  the  apex;  anthers  numerous,  covering  the  whole  globose  apex  of 
the  column.  Female  :  flowers  unknown.  Drupes  1  to  3,  1-celled,  1-seeded.  Seed 
globose,  deeply  excavated  at  the  hilum;  albumen  fleshy;  cotyledons  very  thin,  di- 
verging.—Twining  plants,  with  a  corky  bark.  Leaves  more  or  less  cordate-ovate. 
Flowers  in  lateral  compound  racemes  (Wight  and  Arnott). 

Venet  1504.  '  Lib.  2ndus,  tr.  2ndus,  cap.  488. 
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Sp.  Char. — The  only  species. 

A  strong  climbing  shrub.  Bark  deeply  cracked,  ash-coloured.  Leaves  stalked, 
large  (from  8  to  12  inches  long);  petiole  a  little  shorter  than  the  leaves. 

Hab. — Malabar,  and  Eastern  Islands,  &c.  of  India. 

Description. — As  met  with  in  commerce,  Cocculus  indicus  (also  called  Cocculus 
levanticus  seu  piscatorius)  has  considerable  resemblance  to  the  bay  berry  (bacea 
lauri),  but  is  scarcely  so  large  as  the  latter.  It  consists  externally  of  a  dried,  thin, 
blackish-brown,  rugous,  acrid,  and  bitter  layer,  which  envelops  a  thin,  bivalved, 
white,  ligneous  shell  (endocarp).  In  the  middle  of  this  shell  arises  a  central  pla- 
centa, which  is  contracted  at  its  base,  but  enlarged  and  divided  into  two  cells  supe- 
riorly. Between  this  placenta  and  the  shell  is  an  oleaginous,  yellowish,  very  bitter 
nucleus  (seed),  of  a  semilunar  form.  This  nucleus  never  wholly  fills  the  cavity  of 
the  shell — at  least  in  the  Cocculus  indicus  of  commerce;  for  by  keeping,  it  gradually 
becomes  atrophied,  and  in  old  samples  it  is  not  uncommon  to  find  the  shell  almost 
empty.  This  change  is  observed  also  in  other  oleaginous  seeds.  By  this  character 
alone  Cocculus  indicus  may  be  instantly  distinguished  from  the  bay  berry.  The 
Edinburgh  College  requires  that — 

"The  kernels  should  fill  at  least  two-thirds  of  the  fruit." 

Commerce. — Cocculus  indicus  is  imported  in  bags  from  Bombay,  Madras,  and 
Ceylon.  I  am  not  acquainted  with  any  official  returns  of  the  quantity  annually 
brought  over.  From  a  druggist's  private  books  I  find  that,  in  1834,  about  2,500 
bags  entered ;  and  this  probably  is  much  below  the  quantity  imported.  The  greater 
part  is  consumed  for  illegal  purposes — principally  for  adulterating  beer  and  ale, 
though  this  practice  is  prohibited  by  the  legislature,  under  a  penalty  of  £200  upon 
the  brewer,  and  £500  upon  the  seller  of  the  drug. 

Composition. — Cocculus  indicus  was  examined  in  1811  by  Boullay,1  and  in 
1831  by  Pelletier  and  Couerbe.3  The  results  obtained  by  the  last-mentioned 
chemists  were  as  follows: — 


Analysis  of  the  Shell. 

1.  Menispermin. 

2.  Paramenispermin. 

3.  Yellow  alkaline  matter. 

4.  Hypopicrotoxic  acid. 

5.  Wax. 

6.  Starch. 

7.  Chlorophylle. 

8.  Resinous  matter. 

9.  Gum. 

10.  Fatty  matter. 

11.  Inorganic  substances  (as  those  of  the  nucleus 
with  the  addition  of  copper). 


Analysis  of  the  Nucleus. 

1.  Picrotoxin. 

2.  Resin. 

3.  Gum. 

4.  A  fatty  acid  substance. 

5.  An  odorous  matter. 

6.  Malic  acid. 

7.  Mucus. 

8.  Starch. 

9.  Lignin. 

10.  Waxy  matter. 

11.  Inorganic  substances  (nitrate  and  sulphate  of 
potassa,  and  chloride  of  potassium),  by  incineration 
carbonates  of  potash,  and  of  lime,  manganese,  and 
iron. 

1.  Pichotoxin  (Picrotoxic  Acid). — At  first,  it  was  supposed  to  be  an  alkaline  substance,  and 
was  termed  picrotoxin.  It  is  a  white,  crystalline,  intensely  bitter  substance,  usually  crystallizing 
in  needles,  but  sometimes  in  silky  flexible  filaments  or  transparent  plates,  or  granular  crystals. 
It  is  soluble  in  150  partsof  water  at  57°  F.,  in  25  parts  of  boiling  water,  in  a  third  of  its  weight 
of  alcohol,  and  in  less  than  half  its  weight  of  ether.  It  is  insoluble  in  the  fixed  and  volatile  oils, 
but  is  soluble  in  acetic  acid.  It  does  not  combine  with  acids,  but  forms  combinations  with 
alkalies.  It  seems,  therefore,  to  be  an  acid,  though  a  feeble  one.  It  consists  of  C^fcTO5.  The 
poisonous  properties  of  the  nucleus  (seed)  of  cocculus  indicus  depend  on  picrotoxin.  [Dr. 
Glover  lias  recently  experimented  on  the  properties  of  this  substance,  and  has  published  an 
account  of  his  experiments  in  the  Lancet.3  According  to  the  analysis  of  Dr.  Francis,  it  contains 
nitrogen,  and  it  consists  in  100  parts  of  carbon  60.26,  hydrogen  5.70,  nitrogen  1.30,  oxygen 
32.71— En.] 

2.  Mk.nispeiimia  (Menispermina ;  Menispermine) . — This  is  an  opake,  white,  crystalline  sub- 
stance, soluble  in  alcohol -and  ether,  but  insoluble  in  water.  It  fuses  at  2  IS0  F.,  and  at  a  higher 
temperature  is  decomposed,  leaving  an  abundant  charcoal.  It  dissolves  in.  and  saturates  acids; 
and  from  these  solutions  alkalies  precipitate  it.  Concentrated  sulphuric  acid  has  little  action  on 
it-  hot  nitric  acid  converts  it  into  a  yellow  resinous  substance,  and  oxalic  acid.     It  is  composed, 


i  Ann.  <!■'  Chim.  l.\xx.  209. 

3  Lancl,  Jan.  11,  1851, p.  47. 
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according  to  Gay  Lussac,  of  C18H12N02.     It  does  not  appear  to  have  any  marked  action  on   the 
animal  economy. 

3.  Pahambbispehmia  (Paramenispermina ;  Paramenispermine).— This  is  a  crystalline  solid, 
insoluble  in  water, scarcely  soluble  in  ether,  but  dissolving  readily  in  alcohol,  h  is  fusible  and 
volatile,  and  may  be  sublimed  unchanged.  It  does  not  saturate  acid.-,  and,  therefore,  differs  in 
this  respect  from  the  preceding  substance.  Notwithstanding  this,  however,  its  composition  is 
the  same. 

4.  Htpopiciiotoxic  Acid. — This  acid  is  an  amorphous, brown  solid,  insoluble  in  water  (cold 
or  boiling),  insoluble  in  ether,  soluble  in  alkalies,  and  precipitable  from  its  solution  in  them  by 
the  mineral  acids.  It  is  composed  of.  carbon  64.14,  hydrogen  6.09,  oxygen  29.77.  This  compo- 
sition approximates  to  that  of  picrotoxin. 

The  yellow  alkaline  matter  of  the  shell  has  been  scarcely  examined. 

Boullay1  mentions  a  crystalline  substance  which  he  calls  meaUpcrmic  acid;  but  its  properties 
require  farther  examination2 

Chemical  Characteristics. — Iodine  colours  the  nucleus  brown.  The  cold 
watery  infusion  of  the  whole  fruit  is  slightly  acid,  and  produces  a  dark  precipitate 
with  the  sesquichloride  of  iron.     Infusion  of  galls  also  occasions  a  precipitate. 

Physiological  Effects,  a.  On  Vegetables. — A  solution  of  the  aqueous  ex- 
tract of  Cocculus  indicus  killed  a  haricot  plant  in  twenty-four  hours.3 

$.  On  Animals  generally. — It  is  poisonous  to  all  animals;  at  least  it  has  been 
found  to  be  poisonous  to  dogs,  goats,  cows,  crocodiles,  birds,  and  insects.  Goupil* 
considered  it  to  be  a  local  irritant;  but  the  correctness  of  this  opinion  is  denied  by 
Orfila.5  When  introduced  into  the  stomach  its  irritant  effects  were  confined  to  the 
production  of  nausea  and  vomiting.  It  acts  on  the  cerebro-spinal  system,  causing 
staggering,  trembling,  tetanic  convulsions,  and  insensibility.  Goupil  states  that 
all  fish  which  eat  it  die — roach  being  killed  very  easily,  barbel  with  more  difficulty. 
"  The  barbel,"  we  are  told,  "  is,  of  all  fish,  that  whose  flesh  the  most  frequently 
occasions  accidents  in  those  animals  who  eat  it;  probably  because  these  fish,  taking 
a  longer  time  to  die,  the  poison  is  longer  subjected  to  the  action  of  the  digestive 
juices,  and  a  considerable  quantity  of  it  is  consequently  absorbed."  Orfila  says, 
Cocculus  indicus  acts  like  camphor  on  the  nervous  system,  and  principally  on  the 
brain. 

y.  On  Nun. — Its  effects  on  man  have  not  been  accurately  ascertained.  Hill8 
-ays,  three  or  four  grains  of  it  have  brought  on  nauseas  and  faintings.  It  is  fre- 
quently added  to  malt  liquors,  for  the  purpose  of  increasing  their  intoxicating  powers; 
but,  from  some  accounts  which  I  have  received  from  an  Excise  officer,  who  has  been 
repeatedly  subjected  to  the  influence  of  beer  thus  adulterated,  its  action  appeared 
to  be  rather  on  the  voluntary  muscles  than  on  the  intellectual  powers. 

The  operation  of  Picrotoxine  is  analogous  to,  though  stronger  than,  that  of  Coc- 
culus indicus.  Ten  or  twelve  grains,  given  by  the  mouth,  are  sufficient  to  kill  a 
dog.  A  grain  and  a  half,  injected  into  the  jugular  vein  of  a  dog,  killed  the  animal 
in  twenty  minutes. 

Uses. — Cocculus  indicus  is  rarely  employed  in  medicine.  It  has,  however,  been 
used  as  an  external  application,  in  the  form*  of  powder  or  ointment,  to  destroy  pedi- 
culi  (hence  the  Germans  call  these  fruits  Ldusekorner,  or  huse-graim).  It  has 
also  been  employed  in  some  obstinate  skin  diseases,  as  porrigo ;  but  its  use  requires 
caution,  especially  where  the  skin  is  not  entire,  on  account  of  the  danger  of  absorption 
Notwithstanding  the  severe  prohibitory  statutes  against  the  employment  of  Cocculus 
indicus  in  brewing,  I  have  reason  to  believe  that  it  is  extensively  used  ;  but  being 
employed  in  the  form  of  a  solution  of  the  extract,  the  form  is  not  easy  of  detection 
Mornce'  gives  full  directions  for  its  employment.  In  the  manufacture  of  porter,  this 
author  directs  three  pounds  of  Cocculus  indicus  to  be  added  to  every  ten  quarters  of 
malt.  «  It  gives,"  says  he,  "an  inebriating  quality,  which  passes  for  strength  of 
l.quor;  and  he  adds,  «  that  it  prevents  second  fermentation  in  bottled  beef,  and 
consequently  the  bursting  of  the  bottles  in  warm  climates." 

1  Jnurn.  de  Phar?n.  xiv.  61.  .  c„  r„„„  .  _, 

»  Mareet,  Ibid.  «ix.  215.  ,  OnoE?l^f  f&£Hn^Ch-lm,-  et  Phy*  xxx-  307- 

,  Ibid  *  Quoted  by  Orfila,  Toxicol.  Gin. 
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Antidote. — In  poisoning  by  Cocculus  indicus,  or  picrotoxin,  remove  the  poison 
from  the  stomach  as  speedily  as  possible.  No  chemical  antidote  is  known,  though 
acetic  acid  has  appeared  to  give  relief.  The  symptoms  must  be  combated  on  general 
principles,  no  peculiarities  in  the  treatment  being  known.  As  a  last  resource,  try 
artificial  respiration. 

UNGUENTUM  COCCULI,  E. ;  Ointment  of  Cocculus  Indicus.— (Take  any  convenient 
quantity  of  Cocculus  indicus,  separate  and  preserve  the  kernels ;  beat  them  well  in 
a  mortar,  first  alone,  and  then  with  a  little  axunge,  and  then  add  axunge  till  it 
amounts,  altogether,  to  five  times  the  weight  of  the  kernels.) — Used  to  destroy 
pediculi. 

Jager1  has  an  ointment  of  picrotoxin  (composed  of  gr.  x  of  picrotoxin  and  oj  of 
lard)  in  obstinate  forms  of  porrigo. 

341.   CISSAMPELOS  PAREIRA,  Linn.  E.  D.-PAREIRA  BRAVA, 
OR  VELVET  LEAF. 

Stx.  Syst.  Dioecia,  Monadelphia 
(Radix,  L.— Root,  E.  D.) 

History. — The  root  of  this  plant  was  first  mentioned  by  Piso2  in  1648,  under 
the  name  of  Oaapiba.  It  was  introduced  into  Paris,  in  1689,  by  M.  Amelot,  the 
French  ambassador  at  Portugal.3 

It  is  usually  termed  Pareira  (Parreyra)  brava,  which  means,  literally,  wild  vine, 
on  account  of  its  supposed  resemblance  to  the  root  of  the  wild  vine.  The  Germans 
call  it  Grieswurzel  (i.  e.  gravel  root),  on  account  of  its  beneficial  effects  in  stone  or 
gravel. 

Botany.  Gen.  Char. — Dioecious.  Hale :  scjnxls  4,  in  a  double  series.  Petals 
4,  united  into  a  cup-shaped  corolla,  with  usually  an  entire  margin.  Stamens  united 
into  slender  columns  dilated  at  the  apex,  bearing  two  2-celled  anthers  opening  hori- 
zontally ;  cells  placed  end  to  end,  and  forming  a  4-lobed,  4-celled  annulus  round  the 
top  of  the  column.  Female :  calyx  of  1!  lateral  sepal.  Corolla  of  1!  petal  in  front 
of  the  sepal.  Ovary  solitary.  Stigmas  3.  Drupe  obliquely  reniform  ;  but  com- 
pressed, wrinkled  round  its  margin.  Seed  solitary  uncinate  ;  embryo  long,  terete, 
inclosed  in  a  fleshy  albumen.    (Wight  and  Arnott.) 

Sp.  Char. — Leaves  peltate,  subcordate,  ovate-articulate  ;  silky-pubescent  beneath. 
Female  racemes  larger  than  the  leaf.     Berry  hispid.  (De  Cand.) 

A  climbing  shrub.  Root  woody,  branching.  Stem  round,  smooth,  or  with  close- 
pressed  down.  Leaves  aristate  at  the  point,  when  full-grown  smooth  above,  under- 
neath covered  with  silky  pubescence  (hence  called  velvet  leaf),  but  not  truly  downy. 
Flowers  small,  yellow.     Berry  scarlet,  round  or  reniform,  hispid. 

Hab. — West  India  Islands  and  Spanish  Main. 

Description. — The  root  of  Cissampelos  Pareira,  commonly  termed  pareira 
brava  (radix  pareiras  bravse),  is  sometimes  imported  under  the  name  of  abuia  or 
bu4.ua  root  [radix  butse).  Von  Martius  says  that,  in  the  Brazils,  Cissampelos  Pareira 
is  called  Butua  or  Capeeba.  Pareira  brava  occurs  in  more  or  less  cylindrical  pieces, 
sometimes  flattened  or  bluntly  angular.  Some  of  the  pieces  are  as  thick  as  a  child's 
arm — their  length  often  a  foot  or  more.  Externally,  they  are  covered  with  a  dark- 
brown  rind  or  cortex,  which  is  furrowed  longitudinally,  and  wrinkled  transversely. 
The  wrinkles  have  very  much  the  appearance  of  large,  transversely  elongated  lenti- 
cellte.  The  surface  of  the  transverse  section  of  the  root  is  of  a  yellowish-gray 
colour,  and  presents  a  number  of  concentric  circles  (the  annular  layers),  traversed 
by  numerous  radiating  lines  (medullary  rays) ;  between  these  lines  are  triangular 
bundles  of  woody  fibres  and  ducts — the  latter  are  large,  and  being  cut  transversely, 


i  Rust's  Mag.  Bd.  xiv.  St.  i.  S.  103.  -  Hist.  Nat.  Brasil.  91. 
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constitute  the  numerous  holes  or  apertures  presented  by  the  cut  surface.  The 
circles  or  layers  occasionally  assume  a  very  eccentric  appearance. 

The  number  of  concentric  circles  varies  with  the  age  of  the  root.  The  fracture 
of  the  root  is  coarsely  fibrous.  The  taste  is  sweetish,  aromatic,  afterwards  bitter 
and  unpleasant.     It  has  no  odour.  .  . 

Substitution.— The  pareira  brava  of  commerce  yields  most  unequal  quantities 
of  extract.  This  circumstance,  as  well  as  some  variation  in  the  appearance  of  the 
pieces,  leads  to  the  belief  that  the  roots  (and  stems?)  of  more  than  one  plant, 
are  sold  under  this  name.  A  sample  of  a  supposed  spurious  root,1  yields  "  only  a 
very  minute  quantity  of  the  extract ;  and  the  decoction  prepared  from  it,  according 
to  the  usual  formula,  has  only  a  slightly  bitter  taste,  instead  of  the  strong  bitter  of 
the  decoctions"  of  the  true  root.  A  piece  of  this  supposed  _  spurious  root  presents 
an  appearance  of  medulla,  and  is  covered  externally  with  a  lichen  ;  whence  it  would 
appear  to  be  a  portion  of  a  stem. 

Composition. — Pareira  brava  has  been  analyzed  by  Feneulle,3  who  found  the 
constituents  to  be,  a  soft  resin,  a  yellow  bitter  principle,  a  brown  colouring  'principle, 
vegeto-animal  matter,  fccula,  super-malate  of  lime,  nitrate  of  potash,  and  some  am- 
moniacal  and  mineral  salts.  More  recently,  Wiggers3  has  announced  the  discovery 
of  a  new  vegetable  alkali,  which  he  calls  cissampelin,  in  this  root. 

1.  Feneulle  considers  the  yellow  bitter  matter  to  be  the  active  principle  of  the  root.  It 
is  described  as  being  soluble  in  both  alcohol  and  water.  From  its  solution  it  was  precipitated 
by  tincture  of  nutgalls  as  well  as  by  diacetate  of  lead.  In  these  properties  it  appears  to  agree 
with  catliartine  ;  but  it  is,  probably,  a  mixture  of  several  substances. 

2.  The  properties  of  cissampelin  have  not  been  described.  Wiggers  says  it  is  a  strong, 
saline  base,  soluble  in  ether  and  in  acetic  acid.  From  its  acetic  solution  it  is  precipitated  by 
carbonate  of  soda. 

Chemical  Characteristics. — The  presence  of  starch  in  the  root  is  shown  by 
iodine.  An  infusion  of  the  root  yields  a  precipitate  on  the  addition  of  infusion  of 
galls,  and  is  rendered  brown  by  the  sesquichloride  of  iron. 

Physiological  Effects. — I  am  unacquainted  with  any  experiments  made  to 
determine  the  effects  of  this  root  in  the  healthy  state  of  the  body.  From  its  taste, 
botanical  affinities,  and  effects  in  diseases,  it  appears  to  possess  a  tonic  power,  and 
occasionally  to  act  as  a  diuretic.  Farthermore,  its  efficacy  in  certain  maladies  of 
the  urinary  organs  induces  us  to  ascribe  an  almost  specific  influence  to  this  root  over 
the  mucous  membrane  lining  the  urinary  passages.  It  certainly  does  appear  to  have 
the  power  of  altering  the  quality  of  the  urinary  secretion.  Large  doses  prove 
aperient. 

Uses. — It  was  originally  introduced  into  medicine  as  a  lithontriptic.  Its  powers 
in  this  way  were  at  one  time  highly  vaunted,  and  Helvetius  even  went  so  far  as  to 
assert  that  calculi,  the  size  of  an  olive,  had  disappeared  under  its  use,  and  that  the 
operation  of  lithotomy  was  no  longer  necessary !  We  now  employ  it  almost  solely 
in  discharges  from  the  urino-genital  mucous  membrane. — It  has  been  used  in  gonor- 
rhoea, leucorrhcea,  and  chronic  inflammation  of  the  bladder.  In  the  latter  of  these 
diseases,Sir.  B.  Brodie4  states  that  he  has  seen  more  good  done  by  this  root  than 
by  the  Uva-ursi.  "I  am  satisfied,"  says  this  eminent  surgeon,  "that  it  has  a  great 
influence  over  the  disease  which  is  now  under  consideration,  lessening  very  materi- 
ally the  secretion  of  the  ropy  mucus,  which  is  itself  a  very  great  evil,  and,  I  be- 
lieve, diminishing  the  inflammation  and  irritability  of  the  bladder  also."  He  recom- 
mends it  to  be  taken  in  the  form  of  a  concentrated  decoction,  to  which  may  be 
added  some  tincture  of  hyoscyamus;  and  in  these  cases  in  which  there  is  a  deposit 
of  the  triple  phosphates,  muriatic  or  diluted  nitric  acid  may  be  added. 

Administration.— The  powder  has  been  given  in  doses  of  from  half  a  drachm 
to  a  drachm  But  the  infusion  or  decoction,  to  which  some  extract  has  been  added, 
is  to  be  preferred.     A  tincture  or  essence  has  been  prepared  by  digesting  one  part  of 

l  See  Land.  Med.  Gnz.  vol.  xviii.  p.  992  ;  and  vol   xi*    n   st,  o    t  j    „>  ..    .-. 

'Berl.Jahrb.xl.  223, 1838.  P"  83°"  *  Journ.de  Pharm.vn.  A0\. 
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the  root  in  five  parts  of  rectified  spirit.     It  is  reputed  diuretic  and  anticatarrbal. 
Its  dose  is  f3j. 

1.  DECOCTUM  PAREIRJ!,  L.;  Decoction  of  Pareira.— (Pareira,  sliced,  Jx;  Dis- 
tilled Water  Oiss.  Boil  to  a  pint  and  strain.)  [Narcotics,  especially  hjoscyamus, 
and  alkalies  or  acids,  may  be  added  to  this  decoction  as  occasion  may  require.  A 
stronger  decoction  than  this  is  recommended  by  Sir  Benjamin  Brodie,  who  employs 
§ss  of  the  root  to  Oiij  of  water,  to  be  gently  boiled  down  to  one  pint.  Eight  to 
twelve  ounces  of  this  should  be  taken  daily.  This  is  certainly  a  more  effective  pre- 
paration than  that  of  the  Ph.  L. — Ed.] 

I  INFUSll  PAREIRA,  E.  D.;  Infusion  of  Pareira  Brava.— (Pareira  Jvj  ;  Boil- 
ing Water  Oj.  Macerate  for  two  hours  in  a  lightly  covered  vessel,  and  strain 
through  calico,  E.) — Dose,  f^j  to  f^iij.  It  will  be  advisable  to  increase  the  strength 
of  this  infusion  by  the  addition  of  some  extract  of  pareira  to  it.  The  Dublin  Col- 
lege orders  £ss  of  the  bruised  and  torn  root,  to  %\x  of  boiling  water,  and  macerates 
for  one  hour. 

%.  EXTRACTUM  PAREIRiE,  L.  E. ;  Extract  of  Pareira  Brava.— (Prepared  as  Ex- 
tract of  Hamiatoxylon  [as  Extract  of  Liquorice-root,  E.~\) — Dose,  gr.  x.  to  3ss.  It 
is  usually  given  in  conjunction  with  the  infusion  or  decoction. 


OTHER  MEDICINAL  MENISPERMACEiE. 

The  student  must  not  confound  Pareira  brava  with  the  Pareira  bark  belonging  to  Strych- 
naceae,  and  before  noticed,  nor  with  the  Pareira  medica,  Liiulley,1  a  menispermaceous  plant, 
whose  root  is  employed  by  the  Cingalese  as  a  stomachic. 


Order  LXXXVII.  MAGNOLIACE^,  De  Candolle.—TRV 
MAGNOLIA  TRIBE. 

Magnoliaceje  and  Winterace.e,  Lindley. 

Charactkrs. — All  the  parts  of  the  flower  disposed  in  ternary  number.  Sepuls  3  to  6,  decidu- 
ous. Petals  3  to  27,  in  many  series,  hypogynous.  Stamens  numerous,  free,  inserted  on  the 
torus  beneath  the  ovaries;  anthers  adnate,  elongated.  Ovaries  numerous,  inserted  on  the  torus 
above  the  stamens,  generally  disposed  like  a  spike,  monostylous  ;  styles  short;  stigmas  simple. 
Carpels  as  many  as  the  ovaries,  1 -celled,  1-  or  many-seeded,  capsular,  and  dehiscing  by  a  supe- 
rior chink  ;  or  capsular  bivalved,  dehiscing  by  an  inferior  chink;  or  follicular  :  or  somewhat 
fleshy  and  indehiscent;  or,  lastly,  samariform,  aggregate,  or  partially  united  into  a  loose  or  dense 
strobile.  Seeds  attached  to  the  internal  angle  of  the  carpels  ;  albumen  fleshy;  embryo  straight, 
small,  inferior. — Elegant  trees  or  shrubs.  Leaves  alternate,  pinnatinerved.  Flowers  conspicuous, 
often  powerfully  odoriferous.    (De  Cand.) 

Properties. — Bark  tonic  and  aromatic.  The  same  properties  are  possessed  by  some  of  the 
fruits.     The  flowers  by  their  odour  readily  occasion  nausea,  headache,  and  faintness. 

342.   DRIMYS  WINTERI,  De  Candolle  -WINTER'S  BARK  TREE. 

Wintera  aromatica,  Murray. 
Sex.  Syst.  Polyanclria,  Tetragynia. 

History. — William  Winter,  captain  of  one  of  the  ships  which  accompanied  Sir 
Francis  Drake,  in  the  year  1578,  to  the  Straits  of  Magellan,  returning  in  1579, 
brought  the  bark  of  some  trees,  which  he  had  cut  down  there,  to  Europe.  From 
this  circumstance  Clusius2  called  it  Winter's  bark  (Wwteranus  cortex).  It  was 
afterwards  confounded  with  Canella  bark. 

Botany.  Gen.  Char. — Carpels  congested,  baccate,  many-seeded.  Eilaments 
thickest  at  the  apex ;  cells  of  the  anther  separate.  (De  Cand.) 

1  Fl.  Med.  370.  -  Exot.  lib.  iv.  cap.  i.  p.  75. 
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Sd.  Chax.-Leaves  oblong,  obtuse,  glaucous  beneath.    Peduncles  simple,  approxi- 
mated, or  very  short,  divided   into  elongated  pedicels.   (L>e 

Fig.  41S.  Cand.) 

A  large  forest  «ree.  Branches  often  tuberculated  from  the 
scars  of  the  old  footstalks.  &pafc  2  to  3,  green.  Petals  7, 
milk-white.     Fruit  ovate.1 

Hab.— Straits  of  Magellan,  Chili,  Peru,  New  Grenada. 
Description.— Winter's  bark  {Cortex  Winteri  seu  Winter- 
anus)  occurs  in  quills  or  rolled  pieces,  commonly  a  foot  long, 
one  or  two  inches  in  diameter,  and  two  or  three  lines  thick. 
Its  colour  externally  is  pale-yellowish,  or  dull  reddish  gray, 
with  red  elliptical  spots;  internally,  it  is  reddish-brown.  Its 
odour  is  aromatic,  its  taste  warm  and  pungent.  The  charac- 
ters by  which  it  is  distinguished  from  Canella  bark  have  been 
Drimys  Winteri.    I    already  pointed  out.     Its  infusion  is  darkened  by  the  salts  of 

iron. 
Composition. — Winter's  bark  has  been  analyzed  by  M.  Henry,3  who  found  its 
constituents  to  be  resin,  volatile  oil,  colouring  matter,  tannin,  acetate  of  potash, 
chloride  of  potassium,  sulphate  of  potash,  oxalate  of  lime,  and  oxide  of  iron. 

1.  Volatile  Oil  (Oleum  Corticis  Winteri). — Pale-yellow,  lighter  than  water,  with  a  very  hot 
and  acrid  taste.  By  standing  it  is  separated  into  two  parts;  one  (the  most  abundant  part)  a 
greenish  yellow  liquid;  the  other  (heavier,  but  lighter  than  water)  white,  and  of  a  fatty  con- 
sistence. 

2.  Resin. — Reddish  brown,  and  almost  odourless.  Its  taste  is  at  first  feeble;  then  acrid  and 
persistent. 

Physiological  Effects  and  Uses. — Stimulant,  aromatic,  and  tonic.  Its  uses 
are  similar  to  those  of  cinnamon  and  canella  alba.  Winter  employed  it  in  scurvy. 
It  is  seldom  employed. — Dose,  3ss  or  3J- 


MAGNOLIA  GLAUCA,  Linn. 

(Magnolia,  V.  S.  Sec.  List.) 

This  is  usually  a  small  tree,  the  height  of  which-varies  from  10  to  30  feet,  branch- 
ing, with  a  smooth,  glaucous,  whitish  bark.  The  leaves  are  from  three  to  five  inches 
long,  and  an  inch  and  a  half  to  two  inches  wide,  nearly  elliptical,  rather  acute,  some- 
times obtuse,  shining  green  above,  very  glaucous  beneath,  and  when  young,  the 
under  surface  clothed  with  a  glaucous,  silky  pubescence.     Petioles  three-quarters  of 

an  inch  long.  Flowers  very  fra- 
grant, on  thick,  clavate,  pubescent 
peduncles,  about  half  an  inch  in 
length.  Sepals  oblong,  concave, 
roughish,  dotted,  as  long  as  the 
petals.  Petals  white,  an  inch  or 
an  inch  and  a  half  long,  obovate. 
Stamens  numerous ;  f, ''laments  short, 
with  the  point  extending  above  the 
adnate  anthers.  Ovaries  collected 
in  an  ovoid  cone  ;  styles  very  short, 
recurved.  Carpels  opening  longi- 
tudinally. Seeds  obovate,  covered 
with  a  purple  fleshy  arillus,  falling 
out  of   the  carpels   when    mature, 


1  See  Solander's  Med.  Obs.  and  Inq.  vol.  v.  p.  41. 


2  Journ.  de  rharm.  t.  v.  p.  489. 
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and  hanging  for  some  time  by  a  long  filiform  funiculus.     (Darlington,  Flora  Ces- 
trica.)     Sex.  Syst  Polyamd.  Pdlygyn. 

This  plant  is  abundant  along  the  Atlantic  coast,  from  Massachusetts  to  Florida, 
where  it  frequents  thick  swamps  and  morasses;  it  does  not  grow  spontaneously  in 
dry  and  argillaceous  ground  unless  transplanted.  It  is  readily  detected  when  in 
bloom  by  the  rich  perfume  of  its  handsome  white  flowers;  this  occurs  in  May  and 
June.  The  glaucous  leaves  and  white  shining  bark  at  other  seasons  serve  to  dis- 
tinguish it  from  the  trees  with  which  it  grows.  In  the  Southern  States  it  is  called 
White  Bay  and  Sweet  Bay.  The  bark  is  taken  off  during  the  spring  and  summer. 
When  dried,  it  is  in  pieces  several  inches  in  length,  and  an  inch  or  two  broad,  some- 
what rolled,  light;  ashen,  smooth  and  silvery  externally,  white  and  fibrous  inter- 
nally. It  has  an  aromatic  odour,  which  is  impaired  by  time,  and  a  taste  warm, 
pungent,  and  bitterish.  The  bark  of  the  root  has  similar  sensible  properties,  and  is 
regarded  as  being  superior  to  that  of  the  trunk  and  branches;  it  is  rough  externally. 
No  detailed  account  has  been  given  of  its  chemical  composition  ;  it  is  probable  that 
an  active  principle,  similar  to  Liriodendrine,  found  in  the  M.  yrandifiora,  by  Mr. 
Stephen  Procter  (Am.  .lourn.  of  Pharm.  vol.  xiv.  p.  95),  is  also  to  be  found  in  this 
species.  Magnolia  is  tonic  and  diaphoretic  in  its  effects  on  the  animal  economy, 
and  may  be  used  in  cases  where  these  effects  are  available.  Its  employment  has 
been  beneficial  in  the  treatment  of  chronic  rheumatism,  and  has  proved  serviceable 
in  arresting  the  paroxysms  of  intermittent  fever.  The  dose  is  3ss  to  3j,  in  powder; 
or  a  decoction  may  be  made  in  the  proportion  of  3j  to  Oj. — Dose,  3j  or  ^ij.  An 
infusion  in  brandy  is  sometimes  oised  in  rheumatism. 

The  M.  acuminata,  Cucumber  Tne,  officinal  in  U.  S.  Pharm.,  is  a  large  tree, 
inhabiting  the  mountainous  districts  of  the  United  States;  and  the  M.  tripetala 
(Umbrella  Tree),  also  officinal,  is  a  much  smaller  tree.  The  bark  of  both  affords  the 
officinal  drug  in  common  with  the  preceding.     The  uses  are  the  same. 

The  Magnolia  grandiflora  is  deserving  of  a  similar  rank.  Mr.  S.  Procter 
(op.  cit.~)  found  the  bark  to  contain  yreen  resin,  volatile  oil,  and  a  peculiar  crystal- 
livable  principle  analogous  to  Liriodendrine,  an  acid  precipitating  the  salts  of  iron 
green,  and  salts. 

LIRIODENDRON  TULIPIFERA,  Linn—  AMERICAN  POPLAR 

TULIP  TREE. 

(Liriodendron,  U.  S.  Sec.  List.) 

This  tree  is  one  of  the  handsomest  peculiar  to  the  United  States.  Its  height 
varies  from  60  to  100  feet,  and  it  is  often  four  or  five  feet  in  diameter.  In  the  old 
trees  the  branches  are  spreading  at  the  summit,  and  frequently  of  great  height 
without  branches ;  in  the  young  trees  the  branches  are  in  the  form  of  a  cone.  Bads 
large,  compressed,  obovate.  Leaves  three  to  five  inches  long, 
and  four  to  six  inches  broad,  nearly  quadrangular  in  their  Fig.  420. 

outline,  smooth,  shining  green  above,  paler  beneath,  rounded 
or  subcordate  at  base,  with  a  short,  diverging,  acuminate 
lobe  (sometimes  two)  on  each  side,  and  the  broad  central 
lobe  emarginately  truncated.  Petioles  two  to  three  inches 
long.  Flowers  large,  campanulate,  each  with  two  caducous 
"bracts  at  base.  Sepals  obovate-oblong,  concave,  pale  yellow- 
ish-green, as  long  as  the  petals,  spreading,  and  at  length  re- 
flexed,  deciduous.  Petals  lance-obovate,  mostly  obtuse,  green- 
ish-yellow, stained  with  reddish-orange  below  the  middle. 
Stamens  in  a  simple  series,  shorter  than  the  petals ;  filaments 
with  a  lance-ovate  point  extending  above  the  long  aduate 
anthers.  Oniric*  closely  imbricated;  stigmas  sessile,  re- 
curved.   Carpels  two-celled,  samara-like,  with  a  lance-oblong 
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wing  at  apex,  incurved  at  base,  with  a  prominent  internal  ridge,  imbricated  in  a 
cone  upon  a  slender  fusiform  receptacle ;  one  of  the  cells  frequently  obliterated,  and 
both  seeds  often  abortive.  (Darlington,  Flor.  Ceat.)  Sex.  Syst.  Pcfyamd.  Pdygyn. 
It  is  called  Tulip  Tree  on  account  of  its  numerous  large,  showy,  orange-coloured, 
tulip-shaped  flowers.  According  to  Michaux,  the  northern  limit  of  thistree  may  be 
placed  at  the  southern  extremity  of  Lake  Champlain,  lat.  45°,  and  it  seldom  is 
found  east  of  the  Connecticut  River.  It  is  found  abundantly  through  the  Middle 
and  Southern  States,  requiring  a  rich,  not  too  moist,  soil. 

The  bark  of  the  trunk  and  larger  branches  is  very  rough,  and  covered  with  dead 
epidermis,  which  is  very  much  split  and  divided ;  upon  the  smaller  branches  it  is 
smooth,  and  of  a  deep  ashen  hue.  It  is  brought  into  the  market  in  pieces  of  three 
or  four  inches  long,  deprived  of  epidermis,  and  of  a  yellowish-white  colour,  light, 
fibrous,  and  easily  broken  ;  the  odour  is  somewhat  aromatic;  the  taste  pungent,  aro- 
matic, slightly  camphorous,  and  bitter.  The  article  obtained  from  the  root  has 
similar  sensible  properties,  but  browner  externally  and  rougher. 

A  peculiar  principle  (Liriodend-rine)  has  been  obtained  from  this  bark  by  the 
late  Prof.  Emmet,  of  the  University  of  Virginia  (Journ.  of  Phil.  Col.  of  Pharm. 
vol.  iii.  p.  5).  It  is  a  crystalline  solid,  bitter  and  inodorous  at  40°,  fusible  at  180°, 
and  volatile  at  290°  F.  When  carefully  heated  in  a  glass  tube  closed  at  one  end, 
it  gives  off  a  white  vapour,  which  condenses  again,  without  signs  of  crystallization. 
It  is  not  acid  or  alkaline.  Its  discoverer  regarded  it  as  a  substance  analogous  to 
camphor. 

The  medical  properties  of  Liriodendron  are  those  of  a  stimulant  and  tonic ;  in 
large  doses  it  is  diaphoretic,  and  is  also  stated  to  be  diuretic.  As  a  febrifuge  it  has 
been  employed  by  a  number  of  American  physicians;  but  as  it  is  stimulant,  and 
apt  to  sicken  the  stomach,  or  to  act  upon  the  bowels,  the  condition  of  the  organs  is 
to  be  strictly  inquired  into,  and  the  system  prepared  for  its  employment.  Dr.  Young 
regarded  it  as  also  beneficial  in  hysteria,  and  as  an  anthelmintic.  The  dose  in  sub- 
stance is  3j  to  5'j-  Id  this  form  it  acts  with  most  power.  As  it  yields  its  virtues 
to  water  and  alcohol,  it  may  be  exhibited  either  in  infusion,  decoction,  or  tincture. 
There  are  no  officinal  preparations. 


OTHER  MEDICINAL  MAGNOLIACEiE. 

Illicit;:*  anisatum  is  an  evergreen  tree,  growing  in  Japan  and  Cochin -China.  Its  fruit  con- 
stitutes the  star-anise  (animm  steOatum)  of  the  shops.  It  consists  of  a  variable  number  (usually 
six  to  twelve)  of  hard  woody  follicles,  disposed  in  a  star-like  form,  each  containing  an  oval 
reddish  seed.  It  has  the  odour  of  common  anise  (PimpineUa  Animm),  but  somewhat  sweeter. 
By  distillation  it  yields  the  oil  of  st ar-unise  (oleum  budiani),  which  closely  resembles,  and  is  often 
substituted  for,  the  oil  of  common  anise;  but  it  congeals  less  readily  than  the  latter.  Star-anise 
is  aromatic  and  carminative.  Both  the  fruit  and  the  oil  are  employed  by  liqueur-makers.  As 
regards  its  elfects  it  might  be  substituted  for  common  anise. 


Order  LXXXVIII.  RANUNCULACE^E,  Be  Candolle.—TKK 
CROWFOOT  TRIBE. 

Characters.-,^  3  to  6,  hypogynous,  deciduous,  generally  imbricate  in  aestivation  occa- 
sionaNy  yalvate  or  duplicate  Petals  3  to  15,  hypogynous,  in  one  or  more  rows,  distinct  some- 
t.mes  deformed  Stamens  definite  or  indefinite  in  number,  hypogynous  :  anthers  adnate  Carpels 
numerous  seated  on  a  torus,  1-celled  or  united  into  a  single  many-celled  pistil ;  ovary  one  or 
more  seeded,  the  ovules  adhering  to  the  inner  edge  ;  style  1  to  each  ovary,  short  simple  Fruit 
either  counting  of  dry  akema,  or  baccate  with  one  or  more  seeds,  or  follicular  with  one  or  more' 
valves.  Seeds  albuminous;  when  solitary  either  erect  or  pendulous  ;  embryo  minute  ■  albumen 
corneous -Herbs,  or  very  rarely  shrubs.  Leaves  alternate  or  opposite,  general^  much  divided 
with  the  penole  driated  and  forming  a  sheath  half  clasping  the  stem  Stipiks  r^srlnally 
present.     Hairs,  if  any,  simple.     Inflorescence  variable.  (Lindley.)  occasionally 
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Properties. —  Mostly  poisonous.  Acridity  is  the  prevailing  quality,  conjoined,  in  a  consider- 
able number  of  instances,  with  a  narcotic  quality.    Several  of  the  species  are  topical  benumbers. 

343.  RANUNCULUS  ACRIS,  Itnn-UPRIGHT  MEADOW- 
CROWFOOT. 

Sex.  Syst.  Polyandria,  Polygyria. 

Botany.  Gen.  Char.—  Calyx  of  5  sepals ;  sepals  not  separate  at  the  base,  de- 
ciduous. Petals  5,  rarely  10,  with  nectariferous  scales  at  the  base.  Stamens  and 
ovaries  numerous.  Caryopsides  ovate,  somewhat  compressed,  terminatiug  in  a  short 
rnucro  or  horn,  scarcely  larger  than  the  seed,  smooth,  striated  or  tuberculated,  ar- 
ranged in  a  globose  or  cylindrical  head.    (De  Cand.) 

Sp.  Char—  Calyx  spreading.  Flower-stalks  round  and  even.  Leaves  in  three 
deep-loped  and  cut  segments;  those  of  the  uppermost  linear  and  entire.  Stem 
erect,  covered  with  close  hairs.1 

Perennial.     Flowers  yellow.     Petals  with  a  scale  at  the  base. 

Hab.— Indigenous ;  very  common  in  meadows  and  pastures.  Flowers  in  June 
aDd  July. 

Composition. — Not  analyzed.  Its  acrid  principle  is  either  very  volatile,  or 
readily  undergoes  decomposition,  as,  by  drying,  the  plant  loses  its  acridity. 

Physiological  Effects. — A  powerful  acrid.  Inflammation  of  the  palm  of  the 
hand  has  been  produced  by  pulling  it  up  and  carrying  it  a  little  distance.3  Wither- 
ing3 says  it  easily  blisters  the  skin.  Orfila*  has  shown,  by  experiments  on  animals, 
its  powers  of  causing  inflammation  of  the  tissues  to  which  it  is  applied. 

Uses. — It  has  been  applied  as  a  rubefacient  and  epispastic,  but  is  far  inferior  to 
cantharides  and  mustard,  on  account  of  the  uncertainty  of  its  operation. 

344.  RANUNCULUS  FLAMMULA  Linn. -LESSER  SPEAR- 
WORT  CROWFOOT. 

Sex.  Syst.  Polyandria,  Polygynia. 

Botany.     Gen.  Char. — See  Ranunculus  acris. 

Sp.  Char. — Leaves  ovate-lanceolate,  bluntish  stalked.  Stem-  reclining.  Foot 
fibrous.     Seeds  smooth.    (Smith.) 

Perennial.     Leaves  nearly  entire,  subserrate.     Flowers  bright  gold  colour. 

Hab. — Indigenous ;  sides  of  lakes  and  ditches  abundant. 

Physiological  Effects  and  Uses. — Similar  to  those  of  Ranunculus  acris. 

345.   HELLEBORUS  NIGER,  Linn.,  L.  JS.-BL ACK  HELLEBORE, 
OR  CHRISTMAS  ROSE. 

Sex.  Syst.  Polyandria,  Polygynia. 

(Rhizoma  et  radix,  L. — Root,  E.) 

[;Ielleborus,  U.S.] 

History. — According  to  Sprengel,5  this  is  the  plant  called  by  the  Abbess  Hilde- 
gard,  Christiana. 

It  must  not  be  confounded  with  the  txxt^opoj  fiixas  (black  hellebore')  of  Diosco- 
rides,6  which,  according  to  Dr.  Sibthorp,7  was  the  plant  which  he  has  described 
and  figured  under  the  name  of  Ihlleborus  officinalis.  Hippocrates  employed  helle- 
bore in  medicine.     Melampus  employed  it  with  great  success,  in  the   treatment  of 

i  Smith,  Eng.  Fl.  -  Curtis,  Fl.  Lond.  vol.  i. 

3  Arrant!,  of Brit .  Plants,  iii.  C81.  '  Tox.  Gin. 

•  Hist.  Rti  Herb.  i.  •-.'■-Hi.  6  Lib.  iv.  cap.  151. 

1  Fl.  Grteca. 
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madness,  1,400  years  before  Christ.  His  use  of  it  is  the  earliest  instance  on  record 
of  the  use  of  a  purgative.1  It  has  been  called  after  him  melampodium — a  term 
which  has  also  been  applied  to  Helleborus  niger. 

Botany.  Gen.  Char.—  Calyx  persistent,  of  5  sepals;  sepals  roundish,  obtuse, 
large,  usually  green.  Petals  8  to  10,  very  short,  tubular,  narrow,  and  nectariferous 
beneath.  Stamens  30  to  64.  Ovaries  3  to  10.  Stigmas  terminal,  orbicular.  Cap- 
sules coriaceous.      Seeds  in  a  double  row,  elliptical,  umbilicated.  (De  Cand.) 

Sp.  Char.— Leaves  radical,  pedatisect,  quite  smooth.  Scape  leafless,  one-  to  two- 
flowered,  bracteated.  (De  Cand.) 

Rhizome  several  inches  long,  tuberculated,  horizontal,  scaly,  blackish-brown  ex- 
ternally, white  internally,  with  many  dependent,  long,  simple  root-fibres.  Leaves 
on  cylindrical  stalks  from  4  to  8  inches  long ;  lobes  ovate-lanceolate,  serrate  near 
the  point.  Scape  shorter  than  the  petiole.  Sepals  ovate  or  roundish,  large,  white, 
slightly  tinged  with  pink,  eventually  becoming  green.  Petals  green,  tubular,  shorter 
than  the  stamens.      Follicles  many-seeded.      Seeds  black,  shining. 

Hab. — Sub-alpine,  woodland  regions  in  the  midland  and  southern  parts  of 
Europe. 

Commerce. — Hellebore  root  is  imported  in  barrels  and  bags  from  Hamburg 
usually,  but  sometimes  from  Marseilles. 

Description. — The  root  met  with  in  commerce  under  the  name  of  black  helle- 
bore root  (radix  helhbori  nigri,  seu  radix  melampodii)  consists  of  two  parts — the 
rhizome  or  rootstock,  and  the  fibres  which  arise  from  it.  The  rhizome  is  half  an 
inch  or  less  thick,  several  inches  long,  horizontal  or  contorted,  knotty,  wirh  trans- 
verse ridges  and  slight  longitudinal  strioe.  The  fibres  are  numerous,  cylindrical, 
dark  brown  externally,  internally  whitish  or  yellowish-white,  with  a  central  paler 
cord.  The  odour  is  very  feeble,  and  scarcely  perceptible,  but  has  been  compared 
to  that  of  senega  root.  Its  taste  is  slight  at  first,  then  bitterish,  acrid,  and 
nauseous. 

Substitution. — It  is  probable  that  the  roots  of  Helleborus  viridis  and  foetidus 
are  sometimes  substituted  for,  or  intermixed  with,  black  hellebore  root.  This 
practice  certainly  occurs  on  the  continent.  The  root  of  Actsea  spicata  (sometimes 
called  radix  hellebori  nigri  falsi)  is  also  said  to  be  occasionally  substituted  for  the 
genuine  root;  its  stronger  fibres,  when  cut  transversely,  present  the  form  of  a  cross. 
As  far  as  I  have  pbserved,  the  roots,  sold  in  this  country  as  black  hellebore,  have 
a  very  uniform  appearance,  and  from  this  I  have  not  had  reason  to  suspect  any 
intermixture  of  other  roots. 

Composition.— Vauquelin2  analyzed  the  root  of  Helleborus  hiemalis.  This 
analysis  is  quoted  by  Soubeiran3  as  the  analysis  of  black  hellebore  root.  Feneulle 
and  Capron4  analyzed  the  black  hellebore  root. 


Vavquelin's  Analysis. 
Very  acrid  oil. 
Extractive. 
Starch. 

Vegeto-animal  matter. 
Sugar. 
Lignin. 


Root  of  Helleborus  hiemalis. 


Feneulle  and  Capron's  Analysis. 

Volatile  oil. 

Fatty  oil. 

Volatile  acid. 

Resinous  matter. 

Wax. 

Bitter  principle. 

Ulmin. 

Gallate  of  potash. 

Ammoniacal  salts. 


Root  of  Helleborus  niger. 


Acrid  Oil,  Vauquelin;  Soft  Resin,  Gmelin  ;  Hclleborin.-This  substance  is  odourless,  has  an 
acrid  taste,  and  is  soluble  in  spirit.  Vauquelin  ascribed  the  activity  of  hellebore  to  it  Fe- 
neulle and  Capron  on  the  other  hand,  ascribe  it  to  a  combination  of  fatty  oil  and  volatile  acid. 
Probably  the  two  latter  correspond  to  the  acrid  oil  of  Vauquelin. 

Physiological  Effects.  a.  On  Animals.— Given  by  the  mouth  to  the  car- 


i  LeClerc,  Hist,  de  laMid.  p.  27,  1729.  2    ,„„     .    .,     .  ...    . 

•  Xouv.  Traiti  de  Pharm.  i.  ~t  i  ""  nde.  M™t"™,  nil.  87. 

Journ.  de  Pharm.  via.  503. 
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nivora  (as  dogs),  it  causes  vomiting,  frequently  purging  and  griping.  In  excessive 
doses  it  produces  gastro-enteritis.  If  the  oesophagus  be  tied,  to  prevent  the  ejec- 
tion of  the  root  from  the  stomach,  it  causes  staggering,  weakness  or  paralysis  of  the 
hind  extremities,  insensibility,  and  death.  Similar  effects  result  from  its  applica- 
tion to  a  wound.1  Orfila  states,  when  the  animals  survive  a  few  hours,  inflamma- 
tion of  the  rectum  is  a  constant  occurrence ;  whereas,  Vicat2  says  it  causes  inflam- 
mation of  all  the  intestines,  except  only  the  rectum.  The  latter  statement  is  entirely 
erroneous. 

|3.  On  Man. — Black  hellebore  is  a  local  irritant,  drastic  purgative,  and  emmena- 
gogue.  Given  in  small  dunes,  it  increases  the  secretion  and  peristaltic  motion  of 
the  intestines,  and  acts  as  a  stimulant  to  the  pelvic  circulation,  thereby  promoting 
the  menstrual  and  hemorrhoidal  discharges,  and,  by  its  influence  over  the  portal 
circulation,  contributing  probably  to  increase  the  hepatic  secretion.  Larije  doses  act 
as  a  drastic  purgative,  and  frequently  also  occasion  sickness.  They  produce  a  more 
manifest  influence  over  the  pelvic  vessels,  often  cause  cold  sweats,  and  lower  the 
strength  of  the  pulse.  In  an  excessive  or  poisonous  dose  it  acts  as  a  narcotico-acrid 
poison,  and  causes  vomiting,  purging,  burning  pain  in  the  stomach  and  intestines, 
cramps  of  the  lower  extremities,  cold  sweats,  faintness,  paralysis,  insensibility,  and 
death.     The  fresh  root  applied  to  the  skin  produces  rubefaction  and  vesication. 

As  a  drastic  purgative  it  is  allied  to  colocynth,  from  which  its  narcotic  operation 
and  its  greater  influence  over  the  pelvic  organs  distinguish  it. 

Uses. — Black  hellebore,  though  greatly  esteemed  by  the  ancients,  is  but  little 
employed  by  the  moderns.  It  is  adapted  for  torpid,  phlegmatic  individuals,  especi- 
ally when  the  pelvic  circulation  is  languid.  On  the  other  hand,  in  easily  excitable 
persons,  and  where  any  irritation  of  the  pelvic  organs  (especially  the  uterus  and 
rectum)  exists,  it  proves  injurious. 

1.  In  affections  of  the  nervous  system,  especially  mania,  melancholia,  and  epilepsy, 
it  has  long  been  celebrated,  and,  under  the  above-mentioned  conditions,  at  times 
proves  serviceable. 

2.  As  an  emmenagogue,  it  was  greatly  esteemed  by  Dr.  Mead,3  and  is  still  much 
valued  by  some  practitioners.  He  gave  two  teaspoonfuls  of  the  tincture  in  a  glass 
of  warm  water  twice  a  day.  The  remarks  already  made  will  readily  suggest  the 
class  of  cases  to  which  it  is  applicable. 

3.  Li  dropsy,  its  drastic  operation  renders  it  useful.  Farthermore,  when  this  dis- 
ease depends  on,  or  is  connected  with,  a  languid  state  of  the  portal  circulation,  black 
hellebore  proves  farther  useful  by  the  stimulus  which  it  communicates  to  the 
hepatic  vessels. 

4.  Lastly,  black  hellebore  has  been  used  in  chronic  skin  diseases,  and  as  an 
anthelmintic. 

Administration. — The  dose  of  powdered  hellebore  is  from  grs.  x  to  9j,  as  a 
drastic  purgative.  When  we  require  a  milder  effect,  we  may  give  it  in  doses  of 
grs.  iij  to  grs.  viij.  It  has  also  been  given  in  decoction;  but  the  tincture  is  the 
most  frequently  employed  preparation. 

TINCTURA  HELLEBORI,  L.  [U.  S.]j  Tincture  of  Black  Hellebore.— (Hellebore, 
bruised,  gv.  [giv,  U.  &];  Proof  Spirit  [Diluted  Alcohol,  U.  &.]  Oij.  Macerate 
for  seven  days,  and  strain.)— Dose,  f3ss  to  f5j.  Principally  employed  as  an  em- 
menagogue. 

1  Orfila,  Toxicol.  G(>n.\  Schabel,  quoted  by  Wibmer,  Wirk.  d.  Arzneim.  v.  Gi/te,  Bd.  iii.  11. 

2  Hist,  des  Plant.  Yen.  de  la  Suisse,  p.  69.  3  Works,  p.  563,  1762. 
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346.  DELPHINIUM  STAPHYSAGRIA,  Linn.  L.  E.— 
STAVESACRE. 

Sex.Syst.  Polyandria,  Trigyrria. 
(Semina,  L.— Seeds,  E.) 

History. — Hippocrates  employed  stavesacre  in  medicine.  Sibthorp1  found  the 
plant  growing  in  Crete  and  Zante,  and  identified  it  with  the  <j  rami's  dypta  of  Dios- 
corides.3 

Botany.  Gen.  Char. —  Calyx  deciduous,  petaloid,  irregular ;  the  sepals  elongated 
at  the  base  into  a  spur.  Petals  4,  the  two  upper  appendiculated  within  the  spur. 
(De  Cand.) 

Sp.  Char. — Spur  very  short.  Bractlcts  inserted  at  the  base  of  the  pedicel. 
Petioles  pilose.     Pedicels  twice  as  long  as  the  flower.   (De  Cand.) 

A  stout  herb,  one  or  two  feet  high.  Stem  and  petioles  hispid,  with  soft  hairs. 
Leaves  broad,  palmated,  stalked,  5  to  9-cleft.  Racemes  lax.  Flowers  bluish  or 
purplish.      Capsules  3,  large. 

Hab. — South  of  Europe,  the  Levant,  and  the  Canaries. 

Description. — Stavesacre  seeds  [semina  staphisagrise  seu  staphidis  agriae)  are 
irregularly  triangular  (sometimes  quadrangular),  slightly  arched,  blackish-brown, 
and  wrinkled.  They  contain  a  white  and  oily  nucleus.  Their  odour  is  slight  but 
disagreeable;  their  taste  bitter,  very  acrid,  hot,  and  nauseous.  Iodine  colours  the 
seeds  brown.  Their  watery  infusion  is  darkened  by  sesquichloride  of  iron.  Infu- 
sion of  nutgalls  renders  it  turbid. 

Composition. — Stavesacre  seeds  were  analyzed  in  1820  by  Brandes,3  and  in 
1821  by  Lassaigne  and  Feneulle.4 


Brandes's  Analysis. 

Delphima 8.10 

Fatty  oil 19.10 

Waxy  substance 1.40 

Gum 3.15 

Starch 2  40 

Woody  fibre 17.20 

Phytocol  with  salts 30  07 

Vegetable  albumen     3.70 

Sulphates  and  phosphates  of  lime,  potash, 

and  magnesia 5.77 

Water     10.00 


Stavesacre  Seeds 100.49 


Lassaigne  and  FeneulWs  Analysis. 
Malate  of  delphinia. 
Volatile  oil. 
Fatty  oil. 

Brown  bitter  matter. 
Yellow  ditto. 
Uncrystallizable  sugar. 
Gum. 

Woody  fibre. 
Animal  matter. 
Albumen. 
Mineral  salts. 

Stavesacre  Seeds. 


1.  Delphixia  (Delphma;  Delphine ;  Delphinum).—  As  usually  met  with,  this  is  a  white  odour- 
less powder.  Its  taste  is  extremely  acrid  and  very  bitter.  It  fuses  at  248°  F.  It  is  scarcely 
soluble  in  water  whether  hot  or  cold,  but  dissolves  in  ether,and  still  better  in  alcohol.  Its  alco- 
holic solution  reacts  as  an  alkali  on  test  paper.  It  is  not  crystallizable.  though  its  texture  is  said 
to  be  crystalline,  when  the  powder  is  moistened.  It  saturates  acids,  forms  «alts  which  are 
acrid,  very  bitter,  and  difficultly  crystallizable.  From  its  solution  in  acids,  it  is  precipitated  by 
alkalies.  Its  composition  is  C^H'^NO2.  Its  atomic  weight,  therefore,  is  211  Couerbe5  says 
that,  as  usually  procured,  it  is  not  absolutely  pure,  but  contains  a  resinous  matter,  and  an  acrid 
resin  which  he  calls  slapltysain. 

2.  Volatile  Acid  (Delphmk  Acidf).— Discovered  by  Hofschla2er.«  It  is  white  crystalline, 
volatile  at  a  low  temperature,  and  in  small  doses  is  a  powerful  emetic.  ' 

Physiological  Effects.— The  activity  of  stavesacre  seeds  depends  partly  on 
the  delphinia  and  partly  on  the  volatile  acid.  The  powder  of  the  seeds  readily  ex- 
cites nausea,  vomiting,  and  purging.  Orfila?  has  shown  that  on  do^s  it  acts  first 
as  an  acrid  and  afterwards  as  a  narcotic  poison.  Its  operation  appears  to  be  similar 
to  cebadula. 

Uses.— Stavesacre  seeds  have  been  used  to  destroy  pediculi ;  whence  the  Germans 


1  Prodr.  Fl.  Gr<rxa>.\   372.  2   r  ;t,    • 

'  Gmelin,  Handb.  d.  Chen,,  ii.  1240.  .  ^°„  ,VJ  °aP;  l56-    J    „, 

»  Journ.  de  Pharm.  xih.  3G5.  ,  j""'  dr\ c^rn.  et.de  Phy,.  xii.  358. 

•  Toxicol.  Gen.  Ann"  Chlm-  et  de  PA3«-  1-  2- 
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term  them  Lausesaamen,  or  louse-seeds.  For  this  purpose  they  are  employed  in  the 
form  of  ointment  or  acetous  infusion.  They  have  also  been  administered  inter- 
nally (in  doses  of  from  three  to  eight  grains)  against  worms,  and  externally  in  the 
form  of  decoction  (prepared  by  boiling  3j  of  the  seeds  in  Oij  of  water)  in  invete- 
rate itch. 

Antidote. — See  Veratrum  album. 

DELPHINIA. — Four  grains  of  delphinia  dissolved  in  a  drachm  of  rectified  spirit 
produce,  when  rubbed  on  the  skin,  a  sensation  of  burning  and  prickling,  with  tin- 
gling and  slight  redness.  Taken  internally,  in  doses  of  half  a  grain,  it  sometimes 
acts  slightly  on  the  bowels,  and  increases  the  flow  of  urine.  In  larger  doses,  as  a 
few  grains,  it  gives  rise  to  sensations  of  heat  and  tingling  in  various  parts  of  the 
body.1  The  diseases  in  which  it  is  chiefly  successful  are  neuralgic  cases.  It  has 
also  been  used  in  rheumatic  affections  with  some  benefit.  It  is  employed  externally 
in  the  form  of  ointment  or  alcoholic  solution.  The  unguentum  delphinise  consists 
of  3ss  of  delphinia,  gj  of  olive  oil,  and  §j  of  lard.  The  solutio  delphinise,  com- 
posed of  9j  of  delphinia  dissolved  in  f|ij  of  rectified  spirit,  is  an  excellent  embro- 
cation. Internally,  delphinia  is  given  in  the  form  of  pills.  Thepilulse  delphinise 
consists  of  gr.  j  of  delphinia ;  grs.  xij  extract  of  hyoscyamus ;  and  the  same  quan- 
tity of  extract  of  liquorice.  Divide  the  mass  into  twelve  pills,  one  of  which  may 
be  taken  every  three  hours  (Turnbull). 

347.  ACONITUM  NAPELLUS,  Linn.,  L.  E.  fl-COMMON 
WOLFSBANE,  OR  MONKSHOOD. 

Sex.  Syst.  Polyandria,  Trigynia. 
(Folium  recens  et  exsiccatum;  Radix,  L. — Leaves,  E. — The  Root,  D.) 

History, — The  ancient  history  of  Aconite  is  involved  in  great  obscurity.  The 
Greeks  make  frequent  reference  to  a  most  virulent  poison  which  they  term  axovltov. 
Theophrastus2  is  the  earliest  writer  who  speaks  of  it.  As  Aconitum  Napellus  is  a 
virulent  poison,  and  is  a  native  of  Greece,  where  it  is  known  at  the  present  day  as 
axovltov,3  it  would  at  first  appear  probable  that  our  common  aconite  was  the  plant 
referred  to  by  the  ancient  Greeks.  But  the  characters  of  it  as  given  by  Theophras- 
tus quite  preclude  this  supposition ;  and  I  believe  no  one  has  been  able  to  identify 
satisfactorily  the  plant  described  by  this  ancient  naturalist.*  Dioscorides5  has  no- 
ticed two  kinds  of  dxoviiov. 

Botany.  Gen.  Char. —  Calyx  petaloid,  irregular,  deciduous,  or  withering; 
upper  sepal  concave,  helmet-shaped.  Petals  2,  superior  (nectaries),  on  long  stalks, 
expanded  at  the  apex  into  a  bag  hidden  beneath  the  helmet.   (De  Cand.) 

Sp.  Char. — Flowers  densely  spiked  or  loosely  panicled.  Helmet  semicircular, 
rarely  boat-shaped.  Bag  of  the  petals  somewhat  conical.  Spur  short,  thick,  in- 
clined. Whigs  of  the  stamens  cuspidate  or  evanescent.  Lobes  of  the  leaves  cuneate 
pinnatisect.      Ovaries  3,  rarely  5,  smooth  or  pilose.  (De  Cand.) 

Perennial  herb.  Root  tapering.  Stem  simple.  Flowers  blue. — This  species  is 
subject  to  great  variation  in  the  dense  or  loose  condition  of  the  inflorescence,  in  the 
form  of  the  helmet,  the  colour  and  size  of  the  flower,  the  breadth  and  the  number 
of  slashes  of  the  leaves,  the  downiness  of  the  parts  of  the  plant,  and  the  condition 
of  the  stem.     De  Candolle6  admits  no  less  than  twenty-nine  varieties. 

Hab. — Europe.  It  is  placed  among  indigenous  plants,  but  it  is  a  doubtful 
native. 

The  Dublin  College  directs  the  root  to  be  used. 

The  London  College  directs  the  root  (radix')  as  well  as  the  leaves  (folia)  to  be  employed. 

The  Aconitum  Napellus  is  one  of  the  most  active  species  of  the  genus,  and  no  good  evidence 

1  Turnbull,  Treat,  on  Painful  and  Nerv.  Diseases,  p.  TS.  1S3T.  "-  Hist.  Plant,  ix.  16. 

3  Prod.  I'l .  Qraca,  i..17-2.  *  Consult  J.  E.  F.  Scliultze,  Toxicol.  Vet.  p.  xin.  L788. 

•  Lib.  iv.  cap.  77  and  78.  6  Prodr.  i.  02. 
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has  yet  been  adduced  to  prove  its  inferiority  to  the  JL  paniculatum  var.  y  Storkianum,  which 

Stork  published  as  A.  Napellus  officinalis. and  which  was  formerly  adopted  as  ibe  officinal  plant. 

Moreover,  the  roots  of  A.  paninUatum  are  not  found  in  commerce,  nor  is  the  plant  grown 

(except  in  botanical  gardens)  in  this  country;  so   that   druggists  and   apothecaries  could  not  if 
they  would  have  obeyed  the  former  directions  of  the  London  and  Dublin  Colleges. 

Description. — Aconite  root  (radix  aconiti),  when  fresh,  consists  of  a  tapering 
rootstock,  placed  perpendicularly,  or  nearly  so,  in  the  earth,  and  of  numerous  cylin- 
drical fleshy  fibres  arising  from  it.  At  its  upper  and  thickest  part  the  rootstock 
seldom  exceeds  the  thickness  of  the  finger;  interiorly  it  is  attenuated  and  filiform. 
Sometimes  two  or  three  rootstocks  are  conjoined.  In  the  latter  case  the  root  has  a 
palmated  appearance.  Its  total  length  is  three  or  four  or  more  inches.  Its  colour, 
as  well  as  that  of  the  fibres,  is  externally  coffee-brown ;  its  odour  is  earthy.  Inter- 
nally, it  is  white  and  fleshy.  Its  taste  is  bitter;  but  after  a  few  minutes  a  remark- 
able numbness  and  tingling  is  perceived  on  the  lips,  tongue,  and  fauces.  By  dry- 
ing, the  root  shrivels,  and  becomes  darker  coloured.  The  root  should  be  gathered 
in  the  spring,  just  before  the  leaves  appear.  The  leaves  [folia  aconiti),  when 
chewed,  have  the  same  taste,  and  produce  the  same  feeling  of  numbness. 

Composition. — No  complete  analysis  either  of  the  root  or  the  leaves  of  Aconi- 
turn  Napellus  has  been  made.  The  following  are  the  constituents  of  the  root  of 
A.  Lycoctonum,  according  to  Pallas:1  a  black  oil,  a  green  fatty  matter,  a  substance 
having  name  analogy  with  the  vegetable  alkalies  [impure  aconitina?],  vegetable 
albumen,  starch,  liguin,  and  some  salts. 

The  leaves  of  Aconitum  medium  Schradcri  were  analyzed  by  Bucholz.2 

Both  Brandes  and  Peschier  announced  the  existence  of  a  peculiar  alkali  (aconi- 
tina)  in  aconite.  Their  statement  was  confirmed,  in  1825,  by  Pallas,3  and,  in  1832, 
by  Geiger  and  Hesse.4  Peschier  also  asserted  that  aconite  contained  a  peculiar 
acid  (aconitic  acid).  His  assertion  has  been  substantiated  by  L.  A.  Buchner,  Jr.5 
It  has  been  since  ascertained  that  the  same  acid  is  developed  by  the  action  of  heat 
on  citric  acid.  Most  chemists  have  admitted  the  existence  of  a  volatile  acrid  prin- 
ciple in  aconite,  but  it  has  not  hitherto  been  isolated. 

1.  Aconitina. — See  post. 

2.  Volatile  Acrid  1'hixciple — This  principle,  though  admitted  by  several  chemists,  has 
not  been  isolated  Gei-ei6  submitted  the  fresh  herb  of  Aconitum  Napellus,  with  water,  to  dis- 
tillation, and  obtained  a  liquor  having  an  acrid  taste,  an  unpleasant  odour,  and  whose  emana- 
tions affected  the  eyes.  May  not  this  volatile  principle  be  the  product  of  the  decomposition  of 
aconitina?  The  following  circumstances  favour  this  suggestion  :  1st.  The  fresh  herb  and  root 
h&ve  little  odour  :  2d.  The  local  effect  of  aconitina  is  similar  to  that  of  the  root  and  leaves; 
3d.  Aconitina,  when  mixed  with  the  other  constituents  of  the  plant,  readily  undergoes  decom- 
position, so  that  considerable  nicety  of  manipulation  is  required  in  the  extraction  of  it;  and  Mr. 
Morson  tells  me  he  has  sometimes  failed  to  obtain  it. 

3.  Acokitic  Acid  —In  the  evaporation  of  the  juice  of  aconite,  octahedral  crystals  of  aconi- 
tate  of  lane  are  frequently  deposited.  From  these  L.  A.  Buchner  obtained  the  acid.  The  acid 
also  exists  in  Eqmsetum  fluviatik,  and  may  be  formed  by  the  action  of  heat  on  citric  acid  As 
obtained  from  aconite  it  is  scarcely  crystalline,  merely  forming  warty  elevations  It  is  white 
permanent  in  the  air,  odourless,  very  sour,  and  is  very  soluble  in  water,  alcohol,  and  ether! 
When  heated  it  fuses,  and  at  the  same  time  undergoes  decomposition;  but  does  not  yield 
fumar.c  acid.  From  the  latter  acid  it  is  distinguished  by  its  greater  fusibility  and  solubility: 
from  maleic  acid  by  its  forming  indistinct  crystals,  and  not  yielding  fumaric  acid  by  heat.  The 
anhydrous  acid,  as  lound  in  aconitate  of  silver,  consists  of  C4H'03 

4.  Fatty  Oil.— This  is  extracted  from  the  root  by  alcohol.  It  is  dark  coloured.  All  the 
specimens  of  it,  which  I  have  obtained,  possess  a  powerfully  benumbing  property  rfrom  the 
presence  oi  aconitina  .'J.  r     *       J  L 

Physiological  Effects.— Hitherto,  I  have  met  with  no  clear  and  accurate  ac- 
count of  the  effects  of  aconite,  and  some  of  them  appear  to  me  to  have  been  entirely 
overlooked.  J 

a.  On  Ar.imrds.--H  a  small  quantity  of  the  soft,  alcoholic  extract  of  the  root  of 
aconite  be  introduced  into  a  wound  (as  into  the  cavity  of  the  peritoneum)  in  a  dog, 

•  Pharm.  Central- Blatt  fur  1838,  S.  439.  .  Ui'd"\^i]    491'"'  *   4M' 
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it  usually  causes  vomiting  (sometimes  of  a  stercoraceous  character),  diminishes  the 
force  of  the  circulation,  weakens  the  muscular  system  so  as  sometimes  to  cause  the 
animal  to  stagger  in  walking,  and  destroys  common  sensibility  of  feeling,  without 
causing  stupor.  A  dog  under  the  influence  of  not  too  strong  a  dose,  will  sometimes 
follow  its  owner  round  the  room,  recognize  him  by  wagging  his  tail  when  called,  and 
yet  be  totally  insensible  to  pinching,  pricking  with  needles,  &c.  Convulsions  do 
not  usually  occur  until  a  short  period  before  death,  and  they  are  then  commonly 
slight,  and  rather  to  be  termed  spasmodic  movements.  I  have  repeatedly  demon- 
strated these  effects  to  the  pupils  attending  my  lectures. 
The  following  is  a  notice  of  one  experiment  : — 

March  31,  1837.  London  Hospital.  Present,  Mr.  Adams,  and  several  medical  students. — 
A  small  portion  of  alcoholic  extract  of  aconite  was  introduced  into  the  peritoneal  sac  of  a  strong 
dog,  which  had  been  kept  fasting  for  some  hours.  In  a  few  minutes  he  was  evidently  affected. 
He  was  less  capable  of  supporting  himself,  and  leaned  against  a  wall.  In  ten  minutes  was 
insensible  to  the  pain  caused  by  the  introduction  of  pins  into  his  legs,  paws,  body,  tail,  nose,&c. 
His  sight,  however,  was  unaffected;  at  least,  he  winked  as  usual,  when  attempts  to  strike  him 
were  feigned.  Was  not  paralytic,  for  he  walked,  though  not  firmly.  He  recognized  several 
individuals,  and  wagged  his  tail  when  spoken  to.  He  made  violent  attempts  to  vomit.  He  then 
lay  down,  became  apparently  weaker,  and  died  without  a  single  convulsion.  At  one  period, 
the  action  of  the  heart  was  slower  than  usual,  and  the  first  and  second  sounds  of  the  heart 
were  unusually  clear  and  distinct.  Subsequently,  the  circulation  was  quickened.  Respiration 
was  not  disordered  ;   nor  were  the  bowels  affected. 

I  have  subsequently  found  that,  if  a  large  quantity  of  alcoholic  extract  be  used, 
the  loss  of  feeling  is  not  so  well  marked ;  for  death  succeeds  in  so  short  a  period  of 
time  that  the  loss  of  feeling,  as  distinguished  by  the  insensibility  immediately  preced- 
ing death,  is  not  well  observed.  For  the  same  reason,  rabbits  do  not  answer  well  for 
demonstrating  these  effects;  and  the  weakness  (paralysis?)  of  the  hind  extremities, 
and  spasmodic  movements,  are  much  more  marked  in  them  than  in  dogs.  I  can  dis- 
tinguish no  difference  between  the  effects  of  Aconitum  Napellus  on  rabbits,  and  those 
of  Aconitum  ferox  on  the  same  animals.1  On  opening  the  bodies  of  dogs  killed  by 
aconite  immediately  after  death,  no  pulsations  of  the  heart  are  visible. — Want  of 
space  compels  me  to  abstain  from  entering  into  any  details  respecting  the  experi- 
ments made  on  animals  with  aconite  by  Wepfer,2  Sproegcl,3  Viborg,4  Brodie,5  and 
Orfila.6 

fj.  On  Man. — The  topical  effects  are  peculiar,  and  most  remarkable.  If  a  leaf  or 
a  small  portion  of  the  root  be  chewed,  or  a  few  drops  of  the  alcoholic  tincture  of  the 
root  be  applied  to  the  lips,  there  are  produced  in  a  few  minutes  numbness  and  a 
remarkable  tingling  sensation.  These  effects  endure  for  many  hours.  If  the  quan- 
tity taken  into  the  mouth  be  somewhat  larger,  the  palate  and  throat  are  affected. 
To  me,  the  sensation  appears  as  if  the  velum  and  soft  palate  were  elongated,  and 
rested  on  the  dorsum  of  the  tongue.  To  relieve  this,  frequent  attempts  are  made 
to  swallow. 

When  small  and  repeated  doses  of  the  alcoholic  tincture  of  the  root  are  taken 
internally,  they  cause  a  sensation  of  heat  and  tingling  in  the  extremities,  and 
occasionally  a  slight  diuresis. 

The  extract  of  aconite  of  the  shops  is  but  little  to  be  relied  on.  Many  samples 
produce  neither  numbness  nor  tingling  when  rubbed  on  the  lips  and  gums.  Storck7 
states  that  it  acts  as  a  diaphoretic  and  diuretic.  These  symptoms,  however,  are  by 
no  means  constantly  produced,  and,  when  they  occur,  are  not  always  clearly  refer- 
able to  the  aconite  used. 

In  poisonous  doses,  the  effects  of  aconite  are  most  remarkable.  The  following 
details  of  the  effects  produced  on  a  family  of  three  persons  were  furnished  me,  a 


l  Sec  the  results  of  my  experiments  on  the  latter  plant,  in  the  splendid  work  of  my  friend  Dr.  Wallich, 
pin'li;  {siaticce;  also,  a  detail  of  my  experiments  in  the  Edinb.  Juurn.  of  Nat.  and  Geogr.  Sit- 

Mice,  July  1830,  p.  2*5.  .  ,„.,    /      _.  ,     ,    ,         .  „..,      „  , 

3  Hist   Cie    Aq    i~'J'3.  u  ibmer,  Wirk.  d.  Arzneim.  u.  infte,  lid.  i.  S.  33. 

4  ibid's.  34.  '  Phil.  1'rans.  for  181J,  p.  IT?. 

1  Essay  on  i he  Internal  Use  of  the  Thorn- Apple,  Henbane,  and  Monkshood.  Load.  1763. 
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few  days  after  the  accident,  by  one  of  the  sufferers  (Mrs.  Prescott),  and  her  account 
was  confirmed  by  a  very  intelligent  neighbour  who  witnessed  the  progress  of  the 
symptoms: — 

In  December,  1836,  Mr.  Prescott,  aged  57.  residing  in  the  City  Road,  planted  in  bis  garden  a 
few  pieces  of  horseradish.  On  February  5,  1837,  he  observed  some  green  shoots-,  which  he 
supposed  to  be  those  of  horseradish.  He  dug  up  three  of  them.  The  roots  (samples  of  which 
were  given,  and  have  yielded  me  thriving  plants  of  Aconitum  Napellus)  were  tap-shaped  and 
small.  Perhaps  a  very  small  walnut  would  exceed  in  bulk  that  of  the  whole  root.  These  roots 
were  washed,  scraped,  placed  on  a  plate  with  some  vinegar,  and  eaten  at  dinner  (at  2  o'clock), 
with  roast  beef,  by  Prescott,  his  wife  (aged  57),  and  a  child  (aged  5).  It  was  remarked  at 
dinner  that  the  root  was  very  mild,  and  had  not  the  pungency  of  horseradish.  After  the  family 
had  dined,  about  one  root  was  left ;  so  that  two  had  been  eaten  at  dinner,  the  greater  part  (per- 
haps one  or  one  and  a  half  roots)  by  the  husband.  About  three-quarters  of  an  hour  after  dinner, 
Mr.  Prescott  complained  of  burning  and  numbness  of  the  lips,  mouth,  and  throat,  and  which 
soon  extended  to  the  stomach,  and  was  accompanied  with  vomiting.  The  matters  ejected  were 
first  his  dinner,  and  afterwards  a  frothy  mucus;  but  at  no  time  was  any  blood  brought  up.  The 
vomiting  was  very  violent  and  constant  for  an  hour,  and  continued  more  or  less  until  within 
half  an  hour  of  his  death.  An  emetic  was  swallowed  at  a  quarter  past  4  o'clock;  and,  there- 
fore, the  subsequent  vomiting  may  be  ascribed,  in  part  at  least,  to  this.  His  extremities  were 
cold,  but  his  chest  was  warm  ;  the  head  was  bathed  in  a  cold  sweat.  His  eyes,  to  use  the  ex- 
pression of  his  neighbour,  were  "glaring."  He  complained  of  violent  pain  in  the  head,  and 
trembled  excessively.  The  last  symptom  might,  perhaps,  be  in  part  owing  to  his  terror  of  the 
mistake  he  had  committed.  The  lips  were  blue.  His  mental  faculties  were  not  disordered; 
on  this  point  I  made  particular  inquiry,  and  I  was  assured  that  he  was  neither  delirious  nor 
sleepy,  but  was  quite  conscious  until  within  two  minutes  of  his  death.  He  had  no  cramp,  spasm, 
or  convulsion;  the  only  approach  to  it  was  trembling.  He  frequently  put  his  hand  to  his  throat. 
Though  exceedingly  weak,  he  did  not  lose  his  power  over  the  voluntary  muscles;  for,  within 
a  few  minutes  of  his  death,  he  was  able,  with  the  assistance  of  his  neighbour,  to  walk  to  the 
water-closet.  His  bowels  were  acted  on  once  only  after  dinner,  and  that  on  the  occasion  just 
mentioned,  which  was  about  an  hour  after  he  had  taken  the  emetic  and  some  castor-oil.  His 
breathing  was  apparently  unaffected.  On  his  return  from  the  water-closet  he  was  put  to  bed, 
and  within  a  few  minutes  expired,  apparently  in  a  fainting  state.  Death  occurred  about  four 
hours  after  dinner. 

Mrs.  Prescott  was  affected  in  a  similar  way.  She  had  the  same  burning  and  numbness  of 
the  lips?,  mouth,  throat,  and  stomach,  and  violent  vomiting.  She  experienced  a  curious  sensa- 
tion of  numbness  in  the  hands,  arms,  and  legs;  and  she  lost  the  power  of  articulating,  so  that 
she  was  unable  to  tell  the  address  of  her  son.  Her  attempts  to  speak  were  attended  with  un- 
intelligible sounds  only.  She  experienced  great  muscular  debility,  and  was  unable  to  stand. 
In  this  respect  her  condition  differed  from  that  of  her  husband,  who  could  both  stand  and  walk. 
She  felt  stiffness  of,  and  difficulty  in  moving,  her  limbs.  She  had  no  cramps,  spasms,  or  con- 
vulsions. The  only  approach  thereto  was  the  stiffness  of  the  muscles  when  she  attempted  to 
put  them  in  action,  as  in  her  attempts  to  wipe  her  face.  Some  of  the  external  senses  were 
disordered;  thus,  to  use  her  own  expression,  though  her  eyes  were  wide  open,  her  sight  was 
very  dim.  and  surrounding  objects  were  seen  indistinctly.  The  hearing  was  unaffected.  The 
sensibility  of  the  body  was  greatly  impaired ;  her  face  and  throat  were  almost  insensible  to 
touch.  She  felt  very  giddy,  but  was  neither  delirious  nor  sleepy.  For  the  most  part  she  was 
conscious,  but  at  times  scarcely  knew  what  was  passing  around  her.  Her  body  and  extremi- 
ties were  cold.  She  was  frequently  pulling  her  throat  about,  but  she  knew  not  why.  Five 
or  six  hours  after  dinner  she  began  to  recover,  and  her  natural  warmth  returned.  The  reme- 
dies employed  were  an  emetic,  castor-oil,  pediluvia,  rum  and  water,  and  some  "  warm"  medi- 
cine given  her  by  a  neighbouring  practitioner.  The  child  was  similarly  but  more  slightly 
affected,  except  that  she  evinced  a  slight  tendency  to  sleep.  Like  the  others,  she  was  constantly 
putting  her  hands  to  her  throat.1 

Mr.  Sherwen2  has  published  a  most  interesting  case  of  a  female  poisoned  by  the 
alcoholic  tincture  of  the  root.  About  five  minutes  after  swallowing  it,  she  was 
seized  with  a  pricking  and  tingling  down  her  arms  and  fingers,  and  a  painful 
numbness  across  the  wrists ;  the  tongue  and  mouth  next  felt  the  same,  then  the 
legs  and  feet ;  and  in  less  than  ten  minutes  her  face  seemed  to  her  feelings  to  be 
swelling,  and  the  throat  growing  tight.  She  felt  sick,  and  made  many  efforts  to 
vomit.     Her  legs  failed,  she  was  almost  blind,  but  was  conscious  of  her  plight. 
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When  seen  by  Mr.  Sherwen,  her  eyes  were  fixed  and  protruded,  with  contracted 
pupils;  countenance  livid;  jaws  and  fauces  rigid;  arms  and  hands  quite  cold  and 
pulseless;  the  legs  and  trunk  much  in  the  same  state;  breathing  short,  imperfect, 
and  laborious;  while  the  heart  fluttered  feebly.  She  was  sufficiently  sensible  to 
tell  how  the  accident  occurred.  In  an  attempt  to  administer  an  emetic  a  stronc 
convulsion  occurred.  Copious  vomiting  afterwards  took  place.  Five  hours  after 
she  had  taken  the  poison  the  pulse  was  becoming  full,  only  58  per  minute,  and 
intermitting.  There  was  less  oppression  at  the  praecordia,  and  the  pupils  were 
larger.  She  eventually  recovered.  These  cases  agree  with  the  one  detailed  in  the 
Philosophical  Transaction  a.1  Pallas  (quoted  by  Christison)  and  Degland8  have  pub- 
lished cases  in  which  violent  vomiting,  purging,  colic,  and  abdominal  tenderness, 
are  said  to  have  been  produced  by  aconite  [?]. 

In  comparing  the  operation  of  aconite  with  that  of  other  cerebro-spinants,  we 
observe  that  its  most  characteristic  topical  effect  is  numbness  and  tingling.  Ap- 
plied to  the  eye  it  causes  contraction  of  the  pupil.  When  the  root  or  its  tincture 
is  swallowed,  the  most  marked  symptoms  are  numbness  and  tingling  of  the  parts 
about  the  mouth  and  throat,  and  of  the  extremities,  vomiting,  contracted,  pupil,  and 
failure  of  the  circulation.  The  heart  appears  to  be  weakened  or  paralyzed,  and  a 
state  approaching  to  asphyxia  is  produced.  Convulsion  or  spasm  is  not  constantly 
present,  and,  when  it  does  take  place,  is  probably  a  secondary  effect  arising  from 
the  incipient  asphyxia.  In  neither  of  the  cases  which  I  have  above  detailed,  nor  in 
that  of  Mr.  Sherwen,  did  stupor  occur.  Yet  in  some  recorded  instances  it  has 
happened.  In  such  it  probably  depends,  as  Mr.  Sherwen  suggests,  on  the  congested 
condition  of  the  venous  system  of  the  brain  brought  on  by  the  failure  of  the  heart's 
action,  and  the  consequent  accumulation  of  blood  on  the  right  side  of  the 
heart. 

Uses. — A  knowledge  of  the  physiological  effects  of  aconite  suggests  the  thera- 
peutical uses  of  this  medicine.  A  benumber  is  obviously  the  physiological  remedy 
for  increased  sensibility  (pain)  of  the  nerves.  As  a  topical  remedy,  aconite  is  most 
valuable  for  the  relief  of  neuralgic  and  rheumatic  pains.  In  neuralgia,  no  remedy, 
I  believe,  will  be  found  equal  to  it.  One  application  of  the  tincture  produces 
some  amelioration,  and,  after  a  few  times'  use,  it  frequently  happens  that  the  pa- 
tient is  cured.  In  some  cases  the  benefit  seems  almost  magical.  In  others,  how- 
ever, the  remedy  entirely  fails  to  give  any  permanent  relief.  Though  the  pathology 
of  this  disease  be  but  little  understood,  yet  we  know  that  the  causes  of  it,  and  the 
conditions  under  which  it  occurs,  are  by  no  means  uniform.  We  are,  therefore, 
easily  prepared  to  believe  that  while  in  some  cases  aconite  may  prove  beneficial,  in 
others  it  may  be  useless.  I  do  not  think  that  in  any  it  proves  injurious.  The 
causes  of  neuralgia  are,  however,  usually  obscure,  and  therefore  we  are  in  most 
cases  not  able  to  determine  a  priori  the  probability  or  the  reverse  of  the  beneficial 
agency  of  aconite.  Hence  its  employment  must  be,  for  the  most  part,  empirical. 
I  have  observed  that,  when  it  succeeds,  it  gives  more  or  less  relief  at  the  first  ap- 
plication. When  the  disease  depends  on  inflammation,  aconite  will  be  found,  I 
think,  an  unavailing  remedy.  In  a  painful  affection  of  the  nerves  of  the  face, 
arising  from  inflammation  of  the  socket  of  a  tooth,  it  gave  no  relief.  In  rheumatic 
pains,  unaccompanied  with  local  swelling  or  redness,  aconite  is  frequently  of  great 
service.  In  painful  conditions  of  the  intercostal  and  other  respiratory  muscles, 
occurring  in  rheumatic  individuals,  I  have  found  this  remedy  most  valuable. 
In  one  case  of  sciatica  it  gave  partial  relief;  but  in  most  cases  in  which  I  have 
tried  it,  it  has  failed.  In  lumbago,  I  have  not  tried  it.  Dr.  Turnbull3  states  that 
a  lady  was  cured  of  this  disease  by  the  aconite  ointment.  In  acute  rheumatism, 
its  application  has  not  proved  successful  in  my  hands;  but  I  have  been  informed 
of  cases  occurring  to  others  in   which  it  has  been  of  great  service. 


1  Vol.  xxxviii.  p.  2S7.  '  •r°"rn-  de  Chim.  Mid.  iii.  314. 

2  See  iiis  Treat,  on  Pain/,  and  Nerv.  Dis.  1S37. 
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Aconite  has  been  administered  mternaUy  in  various  diseases,  principally  on  the 
recommendation  of  Storck.1  It  has  been  employed  as  a  narcotic  (anodyne)  sedative, 
sudorific,  resolvent,  and  diuretic.  The  diseases  in  which  it  has  been  employed  are 
rheumatism,  gout,  scrofula, phthisis,  syphilis, some  skin  diseases,  scirrhus  and  cancer, 
inter  mittents,  dropsies,  paralysis,  epilepsy,  amaurosis,  uterine  affections,  and  hyper- 
trophy of  the  heart.  In  the  large  majority  of  these  maladies  scarcely  any  practi- 
tioner now  believes  in  its  efficacy.  Fouquier  gave  it  very  extensive  trials  without 
obtaining  much  relief  from  it,  except  as  a  diuretic  in  passive  dropsies.  In  rheuma- 
tism,  it  has  frequently  proved  serviceable  when  combined  with  a  sudorific  regimen. 
I  have  seen  it  give  great  relief  in  rheumatic  pains.  In  hypertrophy  of  the  heart 
it  has  been  recommended  by  Dr.  Lombard,3  on  account  of  its  decidedly  sedative 
effects. 

Administration. — The  only  preparations  of  aconite,  whose  activity  may  be 
relied  on,  are  the  tincture  of  the  root  (made  with  rectified  spirit),  the  alcoholic  ex- 
tract, and  Morson's  aconitina.  The  powder  is  given  in  doses  of  one  or  two  grains, 
gradually  increased,  until  some  effects  are  produced  ;  but  no  reliance  can  be  placed 
on  it.  When  of  good  quality,  it  causes  numbness  and  tingling  of  the  lips  and  tongue 
a  few  minutes  after  its  application  to  these  parts. 

Antidotes. — See  the  treatment  for  poisoning  by  tobacco.  In  Mr.  Sherwen's 
case3  great  benefit  was  obtained  by  the  abstraction  of  ten  ounces  of  blood  from  the 
jugular  vein. 

1.  TINCTURA  ACOMTI,  L. ;  Tinctura  Radicis  Aconiti,  D.  \Tinctura  Aconiti Radicis^ 
U.  S.];  Tincture  of  Monkshood  [Tincture  of  Aconite  Root,  U.  S.]. — (Root  of 
Aconite,  recently  dried  and  coarsely  powdered,  fxv;  Rectified  Spirit  Oij.  Mace- 
rate for  seven  days  and  strain.) — This  formula  is  very  nearly  that  given  by  Dr. 
Turnbull.4  Its  dose  is  five  drops  three  times  a  day.  It  should  be  employed  with 
great  caution.  As  an  embrocation  in  neuralgia  and  rheumatism  it  is  invaluable. 
It  is  applied  by  means  of  a  sponge  tooth-brush,  or  a  small  piece  of  sponge  attached 
to  the  end  of  a  stick.  Mr.  Curtis,  of  Camden  Town,  has  suggested  to  me  the  use 
of  an  aconite  plaster,  prepared  by  spreading  the  soft  alcoholic  extract  (obtained  by 

evaporating  the  tincture)  on  adhesive  plaster,  in  neuralgia [The  Dublin  College 

gives  the  following  formula  for  the  tincture  :  Take  of  Aconite  Root,  dried  and  cut 
small,  £x;  Rectified  Spirit  Oj.  Macerate  for  fourteen  days,  strain,  express,  and 
filter. 

The  following  are  the  directions  of  the  U.  S.  Pharm. :  Take  of  Aconite  Root, 
well  bruised,  Ifej  ;  Alcohol  Oij.  Macerate  for  fourteen  days,  express  strongly,  and 
filter  through  paper.  This  tincture  may  also  be  prepared  by  the  process  of  displace- 
ment in  the  following  manner  :  Take  of  Aconite  Root,  in  powder,  a  pound;  Alcohol 
a  sufficient  quantity.  Mix  the  aconite  root  with  a  pint  of  alcohol,  and  allow  the 
mixture  to  stand  for  twenty-four  hours;  then  transfer  it  to  a  percolator,  and  pour 
alcohol  gradually  upon  it  until  two  pints  of  filtered  liquor  are  obtained.] 

[Fleming's  Tincture  of  Aconite  is  a  more  powerful  preparation.  As  this  has  ac- 
quired some  repute,  and  has  already  occasioned  several  deaths,  we  subjoin  the  for- 
mula :  Take  of  Root  of  Aconitum  Napellus,  carefully  dried  and  finely  powdered, 
5xvj,  troy;  Rectified  Spirit  fgxvj.  Macerate  for  four  days,  then  pack  into  a  per- 
colator; add  rectified  spirit  until  twenty-four  ounces  of  tincture  are  obtained  It 
is  beautifully  transparent  of  the  colour  of  sherry  wine,  and  the  taste  is  slightly 
bitter  Dose  as  an  anodyne  and  antineuralgic,  five  minims  three  times  daily. 
The  dose  should  be  cautiously  increased.*  A  revenue  officer  lately  lost  his  life  from 
merely  tasting  this  tincture,  under  the  supposition  that  it  was  wine,  or  a  flavoured 
spirit. — Ed.]  ; 

[Mr.  Redfern  has  communicated  to  the  author  a  case  of  poisoning  by  tincture  of 

1  Essay  on  the  Internal  Use  of  Thorn- Apple  and  Monkshood    17fil  2   r?    -.         *  ^ 

*  Treat,  on  Painf.  and  Nerv.DU.  p.  91,  1837        llonlcs/lood>  1<e3-        \  Brit,  and  For.  Med.  lUv.  i.  249. 

■  An  Inquiry  into  the  Medicinal  Properties  of  the  Aconitum  Napellus,  byTftSJ  ^Id^' 
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aconite,  in  which  the  tincture  was  probably  that  which  is  known  as  Fleming's  tinc- 
ture.— Ed.]  "  The  patient  was  a  young  man  of  the  age  of  21,  who  had  been  suf- 
fering from  acute  articular  rheumatism  for  some  days  previous  to  his  admission. 
He  took  five  drops  of  the  tincture,  three  times  a  day,  for  two  days,  without  marked 
relief.  On  the  third  day  this  dose  was  increased  to  six  drops,  and  was  ordered  to 
be  taken  with  the  same  intervals  between  the  doses  as  formerly.  Unfortunately, 
however,  these  directions  were  not  adhered  to,  for  the  first  dose  of  six  drops  was 
administered  at  nine  o'clock  A.  M.,  and  the  second  at  eleven.  At  twelve  o'clock, 
the  hour  of  visit  of  the  physicians,  the  man  was  found  in  a  state  of  extreme  restless- 
ness, and  complaining  of  great  pain  in  various  parts  of  his  body.  To  use  his  own 
expression,  '  he  felt  as  though  his  skin  were  too  tight  for  his  body.'  In  imploring 
relief,  he  described  his  sensations  as  most  intolerable.  At  this  time  there  was  much 
frothing  at  the  mouth,  with  violent  retching  at  intervals.  The  surface  of  the  body 
was  cold,  and  bathed  in  profuse  perspiration,  which  ran  down  his  face  in  streams. 
The  pulse,  though  at  first  150  in  the  minute,  fell  to  between  50  and  60  in  a  few 
minutes,  and  was  so  small  and  compressible  as  scarcely  to  be  felt  at  the  wrist. 
Brandy  and  water  was  ordered  to  be  given  internally  in  repeated  doses,  and  warmth 
was  also  applied  to  various  parts  of  the  surface.  In  six  hours  afterwards  the  man 
had  almost  wholly  recovered,  and  had  lost  all  his  rheumatic  pains,  which  never  re- 
turned. It  may  be  stated  that  in  this  case,  as  well  as  in  three  others  in  which  the 
same  tincture  was  administered,  the  dose  of  four  or  five  drops  almost  invariably  pro- 
duced decided  effects,  viz.  tingling  and  numbness  of  the  limbs,  and  very  generally 
relief  of  the  pain." 

I  [TINCTURA  ACOMTI  FOLIORUM,  U.  S.;  Tincture  of  Aconite  Leaves.—  Take  of 
Aconite  Leaves  ^iv;  Diluted  Alcohol  Oij.  Macerate  for  fourteen  days,  express,  and 
filter  through  paper.  This  tincture  may  also  be  prepared  by  thoroughly  moistening 
the  aconite  leaves  in  powder  with  diluted  alcohol,  allowing  the  mixture  to  stand  for 
twenty-four  hours,  then  transferring  it  to  a  percolator,  and  gradually  pouring  upon 
it  diluted  alcohol  until  two  pints  of  filtered  liquor  are  obtained.  This  preparation 
is  weaker  than  the  preceding. — The  dose  is  gtt.  x — xx.] 

3.  EXTRACTDM  ALCOHOLICDM  ACOMTI  [Extractum  Aconiti  Alcoholicum,  U.  S.]j 
Alcoholic  Extract  of  Monkshood. — (Prepared  by  distilling  the  spirit  from  the  tinc- 
ture, until  the  consistence  of  an  extract  has  been  obtained.) — It  has  been  employed 
internally  in  doses  of  one-sixth  of  a  grain  every  three  hours.  It  should  be  given 
in  the  form  of  pills  {pilules  aconiti)  made  of  liquorice  powder  and  syrup.  It  may 
be  also  employed  externally  in  the  form  of  ointment  (unguentum  aconiti),  composed 
of  one  part  of  the  extract  and  two  parts  of  lard  (Turnbull),  or  spread  on  adhesive 
plaster. 

[The  formula  of  the  U.  S.  Pliarm.  is  as  follows:  Take  of  Aconite  Leaves,  in 
coarse  powder,  Ibj  ;  Diluted  Alcohol  Oiv.  Moisten  the  powder  with  half  a  pint  of 
the  diluted  alcohol,  and,  having  allowed  the  mixture  to  stand  for  twenty-four  hours, 
transfer  it  to  a  percolator,  and  add  gradually  the  remainder  of  the  diluted  alcohol. 
When  the  last  portion  of  this  has  penetrated  the  powder,  pour  in  sufficient  water 
from  time  to  time  to  keep  the  mass  covered.  Cease  to  filter  when  the  liquor  which 
passes  begins  to  produce  a  precipitate  as  it  falls  in  that  which  has  already  passed. 
Distil  off  the  alcohol  from  the  filtered  liquor,  and  evaporate  the  residue  to  the  pro- 
per consistence.] 

4.  EXTRACTUM  ACONITI,  L.  E.  [U.  S-]— (Fresh  Aconite  Leaves  Ibj.  Bruise  the 
leaves  in  a  stone  mortar;  then  press  out  the  juice,  and  evaporate  it,  unstrained,  to 
a  proper  consistence,  L. — "  Take  of  the  leaves  of  monkshood,  fresh,  any  sufficient 
quantity;  beat  them  into  a  pulp;  express  the  juice;  subject  the  residuum  to  per- 
colation with  rectified  spirits,  so  long  as  the  spirit  passes  materially  coloured ;  unite 
the  expressed  juice  and  the  spirituous  infusion ;  filter  ;  distil  off  the  spirit,  and  eva- 
porate the  residuum  in  the  vapour-batb,  taking  care  to  remove  the  vessel  from  the 
heat  so  soon  as  the  due  degree  of  consistence  shall  be  attained,"  E.) — An  uncertaiu 
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preparation.     When  of  good  quality  it  causes  numbness  and  tingling,  within  a  few 
minutes  after  its  application,  in  the  mouth  and  lips.     The  tincture  or  alcoholic  ex- 
tract are,  in  my  opinion,  greatly  to  be  preferred  to  this  variable  preparation  —1 1 
one  or  two  grains  at  the  commencement,  and  to  be  gradually  increased  until  some 
obvious  effect  is  produced. 

5.  ACOMTINA;  Aconitine.— The  following  directions  for  making  this  alkaloid  were 
given  in  the  former  London  Pharmacopoeia.  The  alkaloid  is  now,  however,  alto- 
gether excluded  : — 

'•  Root  of  Aconite,  dried  and  bruised,  Ibij ;  Rectified  Spirit,  Cong,  iij  ;  Diluted  Sulphuric  Acid; 
Solution  of  Ammonia  ;  Purified  Animal  Charcoal,  each  as  much  as  may  be  sufficient.  Boil  the 
Aconite  with  a  gallon  of  the  Spirit  for  an  hour,  in  a  retort  with  a  receiver  adapted  to  it.  Pour 
off  the  liquor,  and  again  boil  the  residue  with  another  gallon  of  the  Spirit,  and  the  Spirit  recently 
distilled,  and  pour  off  the  liquor  also.  Let  the  same  be  done  a  third  time.  Then  press  the 
Aconite,  and,  all  the  liquors  being  mixed  and  strained,  let  the  Spirit  distil.  Evaporate  what 
remains  to  the  proper  consistence  of  an  extract.  Dissolve  this  in  water,  and  strain.  Evaporate 
the  liquor  with  a  gentle  heat,  that  it  may  thicken  like  a  syrup.  To  this  add  of  dilute  Sulphuric 
Acid,  mixed  with  distilled  water,  as  much  as  may  be  sufficient  to  dissolve  the  Aconitina.  Then 
drop  in  solution  of  Ammonia,  and  dissolve  the  Aconitina  precipitated  in  diluted  Sulphuric  Acid 
and  water,  mixed  as  before.  Afterwards  mix  in  the  Animal  Charcoal,  frequently  shaking  them 
during  a  quarter  of  an  hour.  Lastly,  strain,  and  solution  of  Ammonia  being  again  dropped  in, 
that  the  Aconitina  may  be  precipitated,  wash  and  dry  it.". 

Aconitiua  exists  in  the  plant  in  combination  with  a  vegetable  acid  (aconitic  acid?). 
Alcohol  extracts  this  salt  with  some  other  matters.  The  alcoholic  extract  yields 
this  salt  to  the  water,  and  on  the  addition  of  sulphuric  acid  a  sulphate  of  aconitina 
is  formed,  which  is  decomposed  by  ammonia,  and  the  aconitiua  precipitated.  It  is 
then  again  dissolved  by  sulphuric  acid,  the  solution  decolorized  by  charcoal,  and 
the  aconitina  again  precipitated  by  ammonia.  As  prepared  by  Mr.  Morson,  this 
substance  presents  the  following  properties :  It  is  a  white,  odourless  solid,  either 
dull  and  amorphous  or  somewhat  sparkling,  and  apparently  crystalline.  As  it  is 
usually  described  as  being  uncrystallizable,  I  have  carefully  examined  a  supposed 
crystalline  mass  with  the  microscope,  but  I  could  not  detect  distinct  crystals.  The 
fragments  appeared  like  thin  plates  of  chlorate  of  potash,  and,  though  they  varied 
greatly  in  shape,  the  triangular  form  seemed  predominant.  Heated  in  a  tube, 
aconitina  readily  fuses,  and  forms  a  pale  amber-coloured  liquid;  and  at  a  higher 
temperature  it  is  decomposed.  It  is  not  volatile.  Heated  on  platinum  foil,  over  a 
spirit-lamp,  it  is  speedily  and  entirely  dissipated.  It  is  soluble  in  alcohol,  ether, 
and  the  acids.  From  its  acid  solution  it  is  precipitated  by  ammonia.  A  minute 
portion  of  it  mixed  with  lard,  and  applied  to  the  eye,  causes  contraction  of  the  pupil, 
as  I  have  repeatedly  seen.  Geiger  and  Hesse  state,  that  the  aconita  which  they 
obtained  produces  dilatation  of  the  pupil.  Mr.  Mnrson's  aconitina  is  so  powerful 
that  one-fiftieth  of  a  grain  has  endangered  the  life  of  an  individual.  It  is  the  most 
virulent  poison  known,  not  excepting  hydrocyanic  acid. 

The  following  notes  were  formerly  appended  to  it  in  the  London  Pharmaco- 
poeia:— 

•An  alkali  prepared  from  the  leaves  and  root  of  aconite.  It  is  very  soluble  in  sulphuric 
ether,  less  in  alcohol,  and  very  slightly  in  water.  It  is  totally  consumed  in  the  fire  no  salt  of 
lime  remaining.     This  substance,  possessing  strong  power,  is  not  to  be  rashly  employed." 

A  spurious  aconitina  is  found  in  the  shops.  It  is  imported  from  France,  and 
bears  the  stamp  and  label  of  a  celebrated  French  chemical  firm.  Its  colour  is 
grayish-yellow.  It  is  inert,  or  nearly  so ;  at  least  I  have  taken  one  grain  of  it  with- 
out perceiving  the  least  effect  of  it  on  the  tongue  or  otherwise.  It  is  not  completely 
soluble  either  m  ether  or  alcohol.  When  burnt  on  platinum  foil,  it  leaves  a  calca- 
reous residue.  The  only  genuine  aconitina  which  I  have  met  with  is  that  manu- 
factured by  Mr.  Morson,  of  Southampton  Row;  and  Dr.  Turnbull  informs  me  that 
he  has  found  none  other  to  possess  any  medicinal  value.  Mr.  Skey  also  found  this 
to  be  the  case.1 


1  See  Lond.  Med.  Gaz.  xix.  185. 
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The  effects  of  this  alkaloid  are  similar  to  those  of  aconite  root,  but,  of  course, 
much  more  powerful.  If  the  ointment,  or  an  alcoholic  solution  of  this  substance, 
be  rubbed  on  the  skin,  it  causes  intense  heat,  tingling,  and  numbness,  which  con- 
tinue for  more  than  twelve  or  eighteen  hours.  A  minute  portion  of  an  ointment, 
composed  of  a  grain  of  the  alkaloid  to  two  drachms  of  lard,  applied  to  the  eye, 
causes  almost  insupportable  heat  and  tingling,  and  contraction  of  the  pupil.  This 
last  effect  was  shown  me  by  Dr.  Turnbull,  in  some  amaurotic  cases  of  several  years' 
standing;  the  pupils  underwent  no  change  when  the  eye  was  exposed  to  strong  day- 
light. In  very  minute  doses  it  has  caused  heat  and  tingling  upon  the  surface  of 
the  body,  and  sometimes  diuresis;  but  it  cannot  be  administered  internally  with 
safety.  In  one  case  (an  elderly  lady),  one-fiftieth  of  a  grain  had  nearly  proved  fatal. 
Satisfied  that  great  insecurity  attends  its  internal  use,  Dr.  Turnbull  tells  me  he  has 
long  since  ceased  to  employ  it  in  this  way,  as  the  slightest  inattention  on  the  part 
of  the  dispenser  may  be  attended  with  fatal  results.  The  enormous  cost  (3s.  <od. 
per  grain  !)  of  Morson's  aconitina  limits  its  use.  I  believe  that  the  alcoholic  tincture 
is  a  perfect  substitute  for  it ;  and  the  experience  of  others  confirms  my  own  observa- 
tion. Of  the  great  efficacy  of  aconitina  in  neuralgic  and  rheumatic  affections,  no 
one  can  entertain  any  doubt  who  has  submitted  the  remedy  to  trial.1  The  follow- 
ing are  Dr.  Turnbull's  formulae  for  using  aconitina  externally : — 

1.  Unguentum  Aconitina •  Aconitine  Ointment.  (Aconitine  gr.  xvj ;  Olive  Oil  ^ss;  Lard  3]'. 
Mix.) — It  is  employed  by  friction  with  the  ringer  during  several  minutes. 

[Dr.  Fleming  recommends  for  external  use  the  following  preparation:  Take  of  Aconitina 
gr.  xvj;  Spir.  Rectif.  TT\,  xvj;  Lard  gj.  Rub  together  and  make  an  Ointment.  One  or  more 
drachms  of  the  tincture  may,  according  to  Dr.  Fleming,  form  an  excellent  substitute  for  the 
ointment  in  external  use;  but,  when  there  is  any  abrasion  of  the  skin,  the  use  of  any  of  these 
preparations  is  attended  with  danger. — En.] 

2.  Solutin  Aconitina  ;  Aconitine  Embrocation.  (Aconitine,  gr  viij;  Rectified  Spirit  5ij.  Dis- 
solve.)— Used  by  friction  ?ponge  (as  a  sponge  tooth  brush).  Care  must  be  taken  not  to  employ 
it  where  the  skin  is  abraded. 

[348.  CIMICIFUGA  RACEMOSA.— BLACK  SNAKEROOT. 

Sex.  Syst.  Polyandria,  Monojrynia. 
(Cimicifuga,  U.  S.— The  Root.) 

Botany.  Gen.  Char. — Sepals  four  to  five.  Petals  (or  rather  staminodia)  three 
to  five,  concave  or  unguiculate,  sometimes  by  abortion  few  or  none.  Stamens  nume- 
rous; anthers  retrorse.  Style  short ;  stiyma  simple.  Carpels  one  to  eight,  follicular, 
many-seeded.  Perennial  herbs.  Leaves  two  to  three  ternately  divided,  segments 
incisely  serrate.  Flowers  in  virgate  racemes,  white.  (Torrey  and  Gray,  Flor.  of 
North  America*). 

Sp.  Char. — Racemes  very  long;  lea/lets  ovate  oblong,  incisely  toothed;  stami- 
nodia slender,  two-forked  [Ell.  Sk.  ii.  p.  16).  Root  thick  and  knotted,  with  long 
fibres.  Stem  three  to  eight  feet  high,  glabrous,  furrowed,  leafy  near  the  middle. 
Leaves  three,  ternate ;  leajlets  two  to  three  inches  long.  Racemes  branching,  six 
to  twelve  inches  long;  pedicels  three  to  four  lines  in  length,  bracteate.  Flowers 
very  fetid.  Sepals  caducous,  greenish-white,  concave.  Staminodia  four  to  eight. 
Carpels  globose  ovate,  glabrous.  Seeds  seven  to  eight,  compressed  and  angular. 
De  Candolle  states  that  the  flowers  are  sometimes  digynous,  but  we  have  never 
observed  more  than  a  single  ovary  in  a  flower  (T.  and  G.  op.  tit.  vol.  i.  p.  36). 

Hab. — This  plant  is  known  by  the  names  of  Tall  Snakeroot,  Blade  Snakeroot, 
and  Rich  Weed.  Its  size  and  the  long  white  racemes  of  flowers  make  it  a  con- 
spicuous ornament  of  our  woods. 

It  is  abundant  in  open  woods  and  on  hillsides  throughout  the  United  States,  from 
Canada  to  Florida.      It  flowers  in  June  and  July. 

The  root  as  found  in  the  shops  is  composed  of  a  rough  tuberculated  head  and 


1  See  Dr.  Turnbull,  op.  supra  tit.\  Mr.  Slcey,  Lend.  Med.  Gaz.  vol.  xix.  p.  181. 
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numerous  radicles,  seven  inches  long,  of  a  black  colour  externally,  white  internally. 
The  radicles  are  extremely  brittle  and  liable  to  be  separated.  The  odour  is  feeble 
and  earthy;  the  taste  bitter  and  astringent,  leaving  an  impression  of  acrimony  upon 
the  palate.  The  sensible  properties  depend  upon  the  time  when  the  root  is  col- 
lected, and  the  mode  of  drying  and  preserving  it.  It  should  be  collected  late  in  the 
summer,  or  in  the  autumn. 

Composition. — An  analysis  made  by  Mr.  Tilghman,  resulted  in  the  detection  of 
the  following  substances:  Falty  matter,  gum,  starch,  resin,  tannin,  wax,  gallic 
acid,  sugar,  oil,  black  colouring  matter,  green  colouring  matter,  lignin,  and  salts  of 
lime,  iron,  magnesia,  and  potassa.  The  experiments,  however,  led  to  no  decided 
conclusion  as  to  the  nature  of  the  active  principle.  "The  peculiar  bitterness  and 
nauseating  properties  of  the  plant  seemed  more  fully  developed  in  the  ethereal 
extract  than  in  any  other  form."     (Am.  Journ.  of  Pharm.  vol.  vi.  p.  20.) 

Medical  Properties. — Considerable  variance  of  opinion  has  existed  with  regard 
to  the  influence  this^  medicine  is  capable  of  exerting  upon  the  animal  economy.  By 
the  late  Professor  B.  S.  Barton,  it  is  stated  to  be  astringent;  he  farther  informs  us 
that  "  in  a  putrid  sore  throat,  which  prevailed  many  years  ago  in  Jersey,  a  strong 
decoction  of  the  roots  was  used  with  great  benefit  as  a  gargle."  Dr.  Mears,  who 
tried  the  medicine  upon  himself,  reports  a  decided  impression  upon  the  brain,  evinced 
by  a  distressing  pain  in  the  bead  and  giddiness;  it  also  increased  the  force  and  ful- 
ness of  the  pulse,  and  produced  a  flusbed  condition  of  the  face;  uneasiness  of  the 
stomach,  and  violent  efforts  to  vomit  were  also  among  the  symptoms  experienced 
by  him  (Phil.  Monthly  Journ.  of  Med.  and  Surg.  Sept.  1827).  Br.  Garden  had 
previously  mentioned  the  tendency  to  affect  the  brain,  which  is  compared  to  digitalis; 
this  writer  also  states  that  it  operates  powerfully  upon  the  secreting  organs  and  ab- 
sorbents, and  that,  when  exhibited  in  large  doses,  nausea,  vertigo,  anxiety,  great 
restlessness,  pains  in  the  extremities,  &c.  were  occasioned  (Togno  and  Burand  in 
Translation  of  Manual  of  Edwards  and  Vavasseur,  p.  839).  Br.  Chapman,  speak- 
ing of  this  article,  informs  us  that  be  has  never  been  able  to  discover  the  astringent 
action  in  any  great  degree,  but  that  it  is  "  expectorant,  narcotic,  antispasmodic, 
diaphoretic,  and  in  large  doses  emetic.  Given  so  as  to  affect  sensibly  the  system, 
we  find,  first,  some  nausea,  followed  by  greater  freedom  of  expectoration,  and  more 
or  less  relaxation  of  surface,  with  slight  nervous  tremors  and  vertiginous  affection. 
The  pulse  during  this  state  is  considerably  lowered,  and  is  apt  to  remain  so  for  some 
time."  [General  Tiara  pent  ics.~)  In  addition  to  these  views  with  regard  to  the 
medicine,  it  may  be  farther  stated  that  it  has  been  regarded  as  having  a  control 
over  the  uterus.  The  diseases  to  which  it  has  been  applied  are  as  diversified  as 
the  effects  just  referred  to.  Br.  Garden  thought  highly  of  it  in  phthisis  pulmonalis, 
but  that  the  diagnosis  was  strictly  accurate  cannot  be  assumed ;  the  probability  is 
that  it  proved  beneficial  rather  in  similative  cases.  It  is  not  difficult  to  understand 
how  service  can  be  obtained  in  humoral  asthma,  catarrh,  and  analogous  affections, 
in  which  it  has  been  recommended,  by  a  stimulating  impression  upon  the  mucous 
membrane,  and  the  promotion  of  healthy  expectoration.  The  evidence  of  a  favour- 
able action  in  rheumatism  is  of  a  decided  character.  In  the  wards  of  Professor 
Bunglison,  at  the  Philadelphia  Hospital,  it  has  been  used  with  benefit,  He  informs 
us  that  "  when  pushed  so  as  to  produce  catharsis,  and  even  slight  narcosis,  it  cer- 
tainly appeared  to  be  of  service  in  the  acute  forms."  (General  Therapeutics  and 
Mat.  Med.  vol.  ii.  p.  194.)  In  the  chronic  form,  we  should  expect  much  more  to 
be  accomplished  by  it. 

In  chorea,  it  is  highly  spoken  of.  Several  years  ago,  Br.  Young  (American 
Journ.  of  Med.  Science,  vol.  ix.)  brought  cimicifuga  before  the  profession  as  a 
remedy  in  this  disease,  and  his  results  have  to  a  certain  extent  been  verified  by 
other  physicians.  Professor  Wood  found  that  a  case  under  his  care  yielded  to  it, 
after  the  failure  of  purgatives  and  metallic  tonics.  The  latter  author  also  exhi- 
bited it  satisfactorily  in  a  case  of  convulsions  occurring  periodically,  and  connected 
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■with  uterine  disorder.  la  these  cases,  however,  its  precise  mode  of  operation  is 
obscure. 

Black  snakeroot  may  be  given  in  powder,  in  doses  of  half  a  drachm,  two  or  three 
times  daily. 

The  decoction  is  made  by  boiling  for  a  few  minutes  3j  of  the  contused  root  in 
Oj  of  water.  The  dose  is  gj  or  ^ij,  two  or  three  times  daily.  This  is  a  better 
form  than  the  powder. 

The  tincture  may  be  made  with  giv  of  the  bruised  root,  and  Oj  of  Diluted  Al- 
cohol. The  dose  is  gtt.  xx  to  f5J,  two  or  three  times  daily.  This  preparation  is 
adapted  to  rheumatic  cases. 

349.  COPTIS  TRIFOLIATA,  Sahb.  -  GOLDEN  THREAD. 

Sex.  Syst.  Polyandria,  Polygyria. 
(Coptis,  U.  S.— The  Root.) 

BOTANY.  Gen.  Char.— Sepals  5  to  6,  petaloid,  deciduous.  Petals  5  to  6. 
Stamens  15  to  25.  Follicles  5  to  10,  on  long  stipes,  somewhat  stellately  diverg- 
ing, membranaceous,  ovate  oblong,  pointed  with  the  style,  4-  to  8-seeded.  Herbs 
with  radical,  divided,  subcoriaceous  leaves,  and  very  slender,  extensively  creeping 
roots. 

Sp.  Char. — Leaves  3-foliate ;  leaflets  cuneiform-obovate,  crenately  and  mucro- 
nately  toothed,  obscurely  3-lobed ;  scape  1-flowered.  Roots  consisting  of  long  bright 
yellow  fibres,  intensely  bitter.  Leaves  evergreen ;  leaflets  about  an  inch  long. 
Scape  slender,  three  to  five  inches  high.  Sepals  5  to  7,  oblong,  obtuse,  white. 
Petals  much  shorter  than  the  sepals,  yellow  at  base.  Carpels  acuminated  with  the 
persistent  style.  Seeds  oblong,  black,  and  shining;  raphe  very  indistinct.  (Tor- 
rey  and  Gray,  Flor.  of  North  Amer.  i.  28.) 

Hab. — This  plant  is  found  in  mountain  bogs,  from  Greenland  and  Labrador  to 
Pennsylvania. 

The  root,  which  is  the  officinal  portion,  is  brought  into  the  market  in  the  dried 
state.  It  is  filamentous,  threadlike,  and  of  a  deep  golden-yellow  colour,  very  brittle. 
The  fibres  are  usually  commingled  with  the  leaves  of  the  plant.  By  the  Shakers, 
the  whole  plant  appears  to  be  compressed  into  the  square  form.  It  has  no  odour ; 
the  taste  is  bitter  without  astringency. 

This  article  of  the  Materia  Medica  is  ranked  among  the  pure  bitters,  as  its  medi- 
cinal properties  appear  solely  to  depend  upon  a  bitter  extractive  matter.  It  may 
be  employed  as  a  tonic  under  circumstances  calling  for  the  exhibition  of  such 
remedies,  and  may  be  ranked  with  sahattia  and  that  class  of  articles,  acting  as  a 
stomachic,  improving  the  appetite,  &c.  It  is  not  as  powerful  as  gentian,  quassia, 
and  other  pure  bitters.  In  the  treatment  of  aphthous  sore  mouths  of  children,  it 
has  been  used  as  an  application  in  New  England. 

The  mode  of  employment  may  be  in  the  form  of  infusion,  which  may  be  made 
in  the  proportion  of  |ss  to  Oj  of  Water. — Dose,  jfj  to  Jij. 

A  tincture  is  made  by  macerating  3j  of  the  Root  in  Oj  of  Alcohol. — Dose,  f3j 
to  fjvj. 

The  dose  of  the  powder  is  gr.  xx  to  3j.     An  extract  might  be  prepared. 


OTHER  MEDICINAL  OR  POISONOUS  RANUNCULACEiE. 

1.  The  leaves  of  Helleborus  f(etidus  are  emetic  and  purgative.  They  have  been  em- 
ployed as  a  vermifuge  against  the  large  round  worm  (Ascaris  lumbricoides) . 

2.  Hellebohcs  viniuis  possesses  similar  properties. 

3.  Aconitum  fkhox  is,  perhaps,  the  most  violent  of  the  ranunculaceous  poisons.  It  is  a 
Nepaul  plant,  and  constitutes  the  Bish  or  Bikh  poison  of  that  country.  Several  years  since,  I 
undertook,  at  the  request  of  Dr.  Wallich,  to  examine  the  effects  of  this  plant  c(h  animals.     My 
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experiments  were  made  with  plants  which  hail  been  ten  years  in  Dr.  Wallich's  possession,  and 
which,  therefore,  had  doubtless  lost  part  of  their  activity;   yet  their  effects  wen-  most  energetic 
(Wallich's  Plantx  dsialica  rariores ;  and  iheEbinb.  Journ.  of  Nat.  and  Geogr.  Science,  July,  1830, 
p.  235),  but  of  the  same  nature  as  those  of  Aconitnm  Napcllus. 
The  Delphihuh  consolida  is  officinal  in  the  U.  S.  Pharmacopoeia. 


Order  LXXXIX.    PODOPHYLLE.E.— Lind. 

Essential  Character. — Sepals  3  to  4,  deciduous  or  persistent.  Petals  in  2,  3,  or  more  rows, 
each  of  which  is  equal  in  number  to  the  sepals.  Stamens  hypogynous,  12  to  18,  arranged  in 
two,  three,  or  more  rows;  anthers  linear,  oval,  turned  inwards.  Stigma  somewhat  peltate. 
Fruit  succulent  or  capsular,  1-celled.     Seeds  indefinite;  embryo  small. 

Herbs. — Leaves  broad-lobed.     Flowers  radical,  solitary,  white  (Beck). 

PODOPHYLLUM  PELTATUM,  Linn  —  MAY- APPLE. 

Sex.  Syst.  Polyandria,  Monogynia. 
(Podophyllum,  U.  S.— The  Root.) 

Botany.  Gen.  Char. — Sepals  3.  Petals  6  to  9.  Stamens  12  to  18.  Stigma 
large,  subsessile,  peltate.     Berry  somewhat  fleshy,  not  dehiscent.      Seeds  many. 

Sp.  Char. — Stem  erect,  2-leaved,  1-flowered;  fruit  ovate. 

The  common  names  by  which  this  plant  are  known  are  May-Apple  and  Hog- 
Apple.  It  has  a  large,  horizontal,  creeping,  perennial  root;  the  stem  is  from  eight 
to  twelve  inches  high,  naked,  with  sheathing  stipules  at  the  base,  dichotomous  at 
the  summit,  dividing  into  two  petioles  two  to  four  inches  in  length,  each  bearing  a 
peltate  leaf.  The  leaf  is  large,  hanging,  divided  into  five  to  seven  lobes,  cuneate, 
oblong,  dentate,  and  often  bifid  at  the  apex.  Flower  solitary  in  the  axil  of  the 
petioles;  peduncle  recurved,  white.  The  fruit  is  an  oval  berry,  an  inch  and  a  half 
long,  smooth,  yellowish  when  mature,  succulent,  and  pulpy,  having  a  mawkish  sweet 
taste,  edible,  but  not  agreeable. 

Hab. — May-Apple  is  common  throughout  the  United  States,  in  moist  woods  and 
shady  situations  along  the  banks  of  rivulets.     It  flowers  in  May. 

In  the  dried  state,  the  root  is  found  in  pieces  several  inches  in  length,  the  thick- 
ness of  quills;  some  of  them  are  knotty  and  swollen  at  intervals  (jointed),  and 
beset  with  the  remains  of  the  radicals,  somewhat  corrugated  and  wrinkled;  exter- 
nally the  colour  is  deep  brown  or  blackish  ;  internally  dingy  white.  The  fracture 
is  short.  The  entire  root  has  little  odour ;  the  taste  is  sweetish,  bitter,  and  some- 
what acrid. 

The  powder  is  grayish  ;  it  has  somewhat  the  odour  of  ipecacuanha. 

Chemical  Composition- — Podophyllum  has  been  examined  with  the  view  to  determine  its 
constituents.  Dr.  E.  Staples  found  it  to  contain  resin,  starch,  and  a  peculiar  vegetable  substance 
crystallizable  in  white  silky  tufts.  (Togno  and  Durand,  Translation  of  Edwards  and  Vavas- 
seurs  Manual.)  Mr  Hodgson  obtained  from  it  also  apeculiar  principle.  To  this  the  name  Podo- 
phyllum has  been  given. 

Poi.ophtllij.-e.  (Hodgson.)— When  dry,  this  substance  is  in  pale  brown  scales  of  consider- 
able  lustre  ;  is  easily  pulverized,  is  unalterable  in  the  air,  and  has  a  strong  bitter  taste.  It  is  co- 
piously soluble  in  strong  alcohol,  and  much  more  so  in  boiling  than  in  cold  water  the  aqueous 
solution  retaining  when  cold  about  a  grain  to  the  ounce.  It  is  soluble  to  some  extent  in  sul- 
phuric ether.  It  is  readily  separated  from  water  by  muriatic  acid,  is  coloured  red  by  nitric 
acid,  and  becomes  first  olive  or  green,  and  subsequently  purple  by  sulphuric  acid  Exposed  to 
heat  it  fuses,  blackens,  and  dissipates  in  black  smoke.  {Journ.  of  Phil.  Col.  of  P harm  vol  iii 
275.)     It  has  not  as  yet  been  determined  whether  this  or  the  resin  is  the  active  principle. 

Medical  Properties.— May-Apple  root  is  an  active  cathartic,  resembling  jalap 
in  its  action  upon  the  bowels.  It  stimulates  the  mucinous  glands  and  exlialants 
and  occasions  watery  discharges  ;  in  too  large  quantities,  giving  rise  to  tormina  It 
is  highly  spoken  of  by  maDy  eminent  writers,  who  have  tested  its  efficacy  Dr 
Eberle  {Mat.  Med.)  says  he  very  frequently  gave  it  instead  of  jalap,  and  always 
fuuad  it  active  aud  safe  in  its  operation.     Dr.  Burgon  regarded  it  as  slower  in  its 
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operation  than  the  article  mentioned,  but  as  leaving  the  bowels  longer  in  a  lax  and 
soluble  condition.  (Med.  Recorder,  iii.  332.)  The  cases  to  which  it  is  adapted  are 
of  an  inflammatory  character,  especially  at  the  commencement,  where  brisk  purging 
is  required.  In  bilious  fever  and  intermittents,  it  has  been  much  used  throughout 
the  country.  Combination  with  calomel  or  cremor  tartar  increases  its  certainty, 
and  at  the  same  time  moderates  its  drastic  action.  In  overdoses,  it  occasions  tor- 
mina and  tenesmus,  and  hypercatharsis  with  muco-bloody  discharges;  it  also  nause- 
ates the  stomach  and  induces  emesis. 

The  leaves  of  the  plant  and  young  shoots  are  said  to  be  highly  poisonous. 

The  dose  of  the  powdered  root  is  from  ten  to  twenty  grains. 

EXTRACTCM  PODOPHYLLI,  U.  S.  This  preparation  is  made  in  the  same  way  as 
the  Extract  of  Jalap.  It  has  the  advantage  over  the  crude  medicine  of  being 
given  in  smaller  bulk,  and  may  be  substituted  for  it,  or  for  the  extract  of  Jalap.— 
Dose,  ten  to  fifteen  grs] 

Order  XC.   JUGLANDE.E.— Be  Cancl,  Lind. 

Essential  Character. — Flowers  diclinous.  Sterile  flowers  in  an  ament.  Perianth  scaly,  ob- 
lique, irregularly  lobed.  Stamens  inserted  on  the  receptacle,  indefinite  (three  to  thirty-six); 
filaments  short,  distinct;  anthers  thick,  two-celled,  bursting  longitudinally.  Fertile  flowers  with  a 
single  or  double  perianth,  the  outer  four-parted,  the  inner  (when  present)  of  four  pieces.  Ovary 
inferior,  one-celled  :  ovule  solitary,  erect;  styles  one  to  two,  very  short  or  none;  stigmas  large, 
either  two  and  lacerated  or  discoid  and  four-lobed.  Fruit  drupaceous, one-celled,  with  four  im- 
perfect partitions.  Seed  four-lobed ;  embryo  large;  albumen  none;  cotyledons  fleshy,  two-lobed, 
wrinkled;    radide  superior. 

Trees. —  Leaves  alternate,  unequally  pinnate  (Beck). 

JUGLANS  CINEREA,  Linn—  BUTTERNUT. 

Sex.  Syst.  Monrecia,  Polyandria. 
(Juglans,  IT.  S. — The  inner  Bark  of  the  Root.) 

Botany.  Gen.  Char. — Monoecious.  Sterile  flowers;  ament  imbricate,  scales 
mostly  five-parted.  Perianth  five  to  six-parted.  Stamens  eighteen  to  thirty-six. 
Fertile  flowers ;  perianth  double,  each  four-parted.  Styles  one  or  two.  Drupe 
partly  spongy  ;  nut  rugose  and  irregularly  furrowed. 

Sp.  Char. — Leaves  pinnate ;  leaflets  numerous,  lanceolate ;  serrate  rounded  at 
the  base,  soft  pubescent  beneath;  petioles  villous;  fruit  oblong  ovate,  with  a  termi- 
nal projection,  viscid  and  hairy,  on  a  long  peduncle  ;  not  oblong,  acuminate,  con- 
spicuously sculptured  (Beck,  Botany  of  North,  and  Mid.  States,  335). 

This  plant  is  the  J.  cathartica  of  Michaux.  The  common  names  by  which  it  is 
known  are  White  Walnut  and  Butternut.  In  some  situations  it  is  a  large  tree,  with 
numerous  branches  and  a  smooth  cinereous  bark.  The  fruit  is  less  rank  and  strong 
than  the  black  walnut,  but  by  age  becomes  rancid  and  unpleasant ;  it  abounds  in 
oil.     Early  in  the  spring,  if  the  bark  be  pierced,  there  exudes  a  saccharine  juice. 

Hab.^Butternut  abounds  in  Canada  and  the  northern  and  middle  sections  of  the 
United  States,  in  rich  bottom  lands  and  along  streams.  It  flowers  in  May,  and  the 
fruit  ripens  in  September  and  October. 

The  inner  bark,  when  first  separated  from  the  tree,  is  of  a  pure  white  colour,  but 
soon  begins  to  change,  and  by  the  time  it  becomes  dry,  is  of  a  deep  brown  colour. 
It  comes  into  the  market  in  pieces,  which  have  a  fibrous  fracture.  If  the  epidermis 
has  not  been  removed,  they  are  smooth  externally.  The  inner  bark  is  the  officinal 
portion  ;  that  from  the  root  is  most  active.  When  in  the  fresh  state  a  rubefacient 
effect  is  stated  to  be  made  upon  the  skin.  The  period  for  collecting  it  is  in  May. 
Tlic  odour  is  feeble,  and  the  taste  is  bitter  and  pungent. 

Composition. — Mr.  S.  Wetherill  found  in  this  bark  fixed  oil,  resin,  saccharine 
matter,  lime,  and  pofossa ,  a  picculiar  principle  (extractive?),  and  tannin.    (Cnpub- 
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lulled  Essay).     Dr.  Bigelow  did  not  find  tannin  by  the  action  of  gelatine.     Mr. 
Wetherill,  however,  found  a  precipitate  afforded  by  standing. 

EXTRACTOI  JUGLANDIS,  U.  S  Extract  of  Butternut— This  is  the  officinal  pre- 
paration, which  i.s  mostly  used.  It  is  made  by  displacement  from  the  bark,  in 
coarse  powder,  by  means  of  water,  and  evaporating  the  solution.  It  is  of  a  black 
colour,  having  a  caromel-like  odour,  and  bitter  astringent  taste.  It  is  a  pretty  cer- 
tain mild  cathartic,  operating  without  pain  or  irritation,  and  evacuating  the  aliment- 
ary canal  without  depletion.  For  a  long  time  it  has  been  employed  as  a  purgative 
throughout  the  country,  and  is  one  of  the  articles  to  which  Dr.  Rush  directed  atten- 
tion. Dr.  Barton,  in  his  Collections,  also  speaks  highly  of  it.  By  all  the  sub- 
sequent writers  upon  Materia  Medica,  it  is  noticed  as  one  of  the  most  valuable 
of  our  indigenous  productions.  The  cases  to  which  it  is  adapted  are,  fevers,  with 
disturbance  of  the  liver  and  congestion  of  the  abdominal  organs,  habitual  costive- 
ness,  and  dysenteric  affections.  By  combination  with  a  mercurial,  as  blue  pill  or 
calomel,  its  powers  are  increased.  The  dose  is  10  to  30  grains,  in  pill.  The  ex- 
tract which  is  brought  in  from  the  country,  and  made  by  decoction,  is  objectionable, 
from  the  little  care  taken  in  its  preparation. 

A  decoction  is  sometimes  used,  but  the  taste  and  the  quantity  required  render  it 
inferior  to  the  officinal  preparation. 


Order  XCI.    GERANIACE^E,  De  Cand.,  Linn. 

Essential  Chaiiacteii. — Sepals  five,  persistent,  more  or  less  unequal,  with  an  imbricate 
aestivation ;  sometimes  saccate  or  spurred  at  the  base.  Petals  five  (or  by  abortion  four,  rarely 
none),  unguiculate.  Stamens  usually  motbadelphous,  hypogynous,  twice  or  thrice  as  many  as 
the  petals.  Ovary  composed  of  five  pine-,  placed  round  an  elevated  axis,  each  one-celled, 
one  seeded  ;  ovules  pendulous ;  styles  five,  cohering  round  the  axis.  Fruit  formed  of  five  carpels 
cohering  round  the  axis,  having  a  membranous  pericarp  and  terminated  by  an  indurated  style, 
which  finally  twists  and  carries  the  pericarp,  along  with  it.  Seeds  solitary,  pendulous;  albumen 
none.  Embryo  curved;  radicle  pointing  to  the  base  of  the  cell  ;  cotyledons  foliaceous,  convolute, 
and  plaited. 

Herbs  or  shrubs. — Stems  tumid  and  separate  at  the  joints.  Leaves  either  opposite  or  alternate 
(Beck). 

GERANIUM  MACULATUM,  Zm«.-SPOTTED  GERANIUM. 

Sex.  Syst.  Monadelphia,  Decandria. 
(Geranium,  U.  S.— The  Root.) 

Botany.  Gen.  Char. —  Sepals  five,  unequal.  Petals  five,  equal.  Stamens 
alternate,  fertile  ones  larger,  and  with  nectariferous  scales  at  the  base.  Carpels 
with  long  awns,  at  length  separating  elastically  from  the  summit  to  the  base;  awns' 
smooth  internally  (Beck). 

Sp.  Char. — Root  perennial,  irregularly  gibbous  and  horizontal,  brownish,  mottled 
with  green  externally,  and  greenish-white  internally.  From  the  root  spring  a  num- 
ber of  radicle  leaves  and  one  or  more- stems;  these  are  erect  and  terete,  of  a  green 
colour,  and  furnished  with  reflexed  hairs.  At  the  height  of  six,  eight,  or  ten  inches 
from  the  ground,  the  stem  becomes  forked;  and  at  the  point  of  division  is  furnished 
with  two  large  petiolate  leaves,  which  are  generally  reflexed.  Leaves  on  the  upper 
part  of  the  stem  either  with  very  short  petioles  or  sessile.  The  peduncles  arise  from 
the  dichotomous  divisions  of  the  stem,  and  support  two  flowers  on  short  pedicles. 
The  calyx  consists  of  five  oval,  lanceolate,  ribbed,  cuspidate  segments,  plumosely 
ciliate  at  their  outer  margin,  and  membranous  on  the  other;  sometimes  three  of  the 
segments  only  are  ciliate.  Petals  five,  obovate,  not  emarginate.  Stamens  ten,  fur- 
nished at  the  base  with  glands,  and  terminated  by  oblong,  convex,  deciduous  anthers 
of  a  purple  colour.  Germ  ovate.  Style  persistent,  the  length  of  the  stamens  at 
fir^t,  but  afterwards  elongated.      Stigmas  five.     Ca^ult  containing  five  seeds  which 
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when  mature,  becomes  detached  by  the  elasticity  of  the  awns  (Griffith,  Am.  Juutn. 
of  Pharm.  vol.  iv.  p.  90). 

The  common  names  for  this  plant  are  Crowfoot  and  Crane's  bill.  It  is  a  hand- 
some plant,  of  which  there  are  several  varieties,  varying  in  the  form  of  the  foliage 
and  colour  of  the  flower  ;  these  depend  upon  soil  and  situation.  The  most  usual 
colour  of  the  flower  is  lilac. 

Hab. — The  geranium  maculatum  is  common  throughout  the  United  States, 
growing  in  hedges  and  borders  of  damp  woods.     It  flowers  in  May. 

In  the  dried  state,  the  root  presents  itself  in  pieces  an  inch  or  two  in  length,  and 
three  to  four  lines  thick,  corrugated,  wrinkled,  and  rough,  with  a  few  fibres  attached; 
externally  the  colour  is  brown,  internally  dingy  white.  It  breaks  with  a  short  frac- 
ture.    The  odour  is  feeble,  the  taste  astringent  and  bitter.     The  powder  is  gray. 

Chemical  Composition. — From  Dr.  Staples's  analysis,  it  appears  that  Geranium 
contains  gallic  acid  in  large  quantity,  tannin,  mucilage  in  a  small  proportion, 
amadin,  red  colouring  matter,  principally  in  the  external  covering  of  the  root,  resin 
in  small  quantity,  and  a  crystallizable  vegetable  substance  (Journ.  of  Phil.  Col. 
Pharm.  i.  171). 

Medical  Properties. — Geranium  is  an  astringent  of  some  power,  and  the 
therapeutical  uses  to  which  it  has  been  put,  are  based  upon  this  action.  It  early 
attracted  the  attention  of  those  who  were  inquiring  into  the  remedial  value  of  in- 
digenous plants,  and  has  been  uniformly  spoken  of  by  all  subsequent  writers  upon 
the  same  subject.  In  its  effects  and  range  of  application  it  differs  not  from  others 
of  the  same  class ;  more  powerful  than  some,  and  less  so  than  others.  In  hemor- 
rhages and  bowel  affections,  under  the  appropriate  pathological  conditions  calling 
for  their  exhibition,  geranium  may  be  administered  with  advantage.  As  a  local 
application  in  chronic  inflammation,  ulceration,  &c,  benefit  may  equally  be  expected 
from  it,  as  for  instance  in  the  form  of  a  gargle  where  the  throat  is  involved,  and  in 
that  of  injection  in  gonorrhoea  and  leucorrhoea.     The  forms  of  exhibition  are  varied. 

If  the  powder  be  used,  the  dose  is  from  10  to  30  grains.  The  decoction  is  made 
by  boiling  an  ounce  of  the  bruised  root  for  a  few  minutes  in  a  pint  of  water.  Dose, 
fjj  to  f 3  i j .  An  infusion  may  be  prepared  in  the  same  manner.  A  tincture  and 
an  extract  may  be  prepared  from  it. 

Order  XCII.  CORNACE.E,  Be  Caiul.— THE  DOGWOOD 

TRIBE. 

Essentia!.  Character. — Calyx  adherent  to  the  ovary  ;  limb  four  to  five-toothed,  minute  or 
four  to  five-lobed,  with  a  valvate  aestivation.  Petals  distinct,  equal  in  number  to  the  teeth  of 
the  calyx,  and  inserted  alternately  with  them  into  the  margin  of  the  hypogynous  disk, broad  at 
the  base;  nslivalion  valvate.  Stamens  four  to  five,  inserted  with  the.  petals,  and  alternate  with 
them  ;  anthers  introrse,  mostly  cordate.  Ovary  one-celled,  with  solitary  pendulous  ovule  in  each 
cell  ;  styles  single.  Drupes  baccate  with  a  one  to  two-celled  nucleus,  crowned  with  the  remains 
of  the  calyx.  Seeds  auatropous.  Embryo  nearly  the  length  of  the  fleshy  albumen;  the  radicle 
shorter  than  the  oblong  cotyledons. 

Trees  or  shrubs,  rarely  herbaceous,  with  a  bitter  bark.  Leaves  opposite  (or  rarely  somewhat 
alternate),  mostly  entire,  exstipulate,  pimmtely  veined.  Flowers  cymose ;  the  inflorescence 
sometimes  capitate  and  itivolucrate,  rarely  dioecious.  Hairs  centrally  affixed.  (Torrey  and 
Gray.) 

CORNUS  FLORIDA,  Zu», -DOGWOOD. 

Sex.  Syst.  Pentandria,  Monogynia. 
(Cornus  Florida,  U.  S.— The  Bark.) 

Botany.  Gen.  Char. — Limb  of  the  calyx  four-toothed,  minute.  Petals  oblong, 
spreading  Filaments  filiform.  Style  subclavate;  stigma  obtuse  or  capitate. 
Drupes  not  connate  into  a  syncarpium.  Leaves  entire,  minutely  scabrous,  with  the 
appressed  bicuspidate  hairs.     Flowers  white,  rarely  yellow.  (T.  and  G.) 
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Sp.  Char. — Leaves  of  the  involucre  four,  obcordate,  or  with  a  callous  notch  at 
the  apex;  drupes  oval ;  have*  ovate  acuminate. 

Dogwood  is  a  small  tree,  varying  in  height  from  15  to 
Fig.  421.  20  or°30   feet,  rarely  attaining  more,  with  an  irregular 

growth.  The  branches  are  numerous  and  expanded.  It 
is  a  conspicuous  ornament  of  the  forest  in  the  spring  of 
the  year,  when  the  large  leafy  involucres  are  expanded 
and  resemble  showy  white  flowers  diffused  in  every  direc- 
tion. Within  the  involucres  are  the  flowers,  in  clusters, 
rather  inconspicuous,  greenish-yellow.  The  leaves  are 
developed  after  the  flowers.  In  the  fall  of  the  year  they 
become  deep  red.  The  drupe  or  berry  is  bright  red  when 
mature. 

Hab. — This  plant  is  common  throughout  the   United 
States,  growing  in  open  woods  in  moist  soil  from  Canada 
to  Florida  and  Louisiana.     Its  growth  is  modified  by  the 
climate;  to  the  south  it  attains  its  extreme  size.     In  the 
Cumus  Florida.  northern  sections  of  the  country  the  time  of  flowering  is 

May,  but  in  the  southern  it  is  during  March  and  April. 
The  bark  of  the  tree  constitutes  the  officinal  portion ;  that  from  the  root  is  re- 
garded as  most  efficacious.  It  is  brought  into  the  market  in  pieces  slightly  quilled, 
several  inches  long,  half  an  inch  to  two  broad,  and  two  or  three  lines  thick,  of  a 
grayish-red  colour,  breaking  with  a  short  fracture,  and  exposing  lighter-coloured 
surfaces,  mottled  with  red  and  white.  The  pieces  from  the  root  are  rougher  exter- 
nally and  more  frequently  destitute  of  epidermis.  The  odour  is  feeble;  the  taste 
bitter  and  astringent,  with  a  little  aroma.  In  the  fresh  state  the  taste  is  a  little  acrid. 
Chemical  Composition. — Dr.  Walker,  who  analyzed  the  bark,  announced  that 
it  contained  gum,  resin,  tannin,  and  gallic  acid.  To  these  have  since  been  added,  by 
Mr.  Cockburn  (Am.  Jouru.  ofPharm.  vol.  vii.  p.  114),  oil,  fatty  matter :,  a  crystalline 
substance,  Litter  est  rattier,  wax,  red  colouring  matter,  lignin  and  potassa,  iron,  lime, 
and  magnesia.  From  his  experiments,  it  appeared  that  the  bitterness  alone  resided 
in  the  extractive  matter,  from  which  the  crystalline  substance  was  obtained. 

A  principle,  to  which  the  name  cornine  was  given,  was  several  years  since  an- 
nounced, but  has  not  been  subsequently  obtained  by  analysis. 

Medical  Properties. — The  article  under  consideration  is  a  decided  roborant, 
and  hence  has  been  placed  by  systematic  writers  in  the  list  of  tonics.  By  Dr. 
Walker  it  was  found  to  augment  the  force  and  frequency  of  the  pulse  and  to  in- 
crease the  heat  of  the  body.  It  also  has  an  astringent  effect.  An  analogy  has  been 
supposed  to  exist  between  its  mode  of  operation  and  that  of  cinchona,  but  it  does 
not  seem  to  be  possessed  of  more  than  a  general  invigorating  effect.  As  a  substi- 
tute for  bark  or  its  preparations,  dogwood  has  been  employed  in  the  treatment  of 
intermittent  fever,  and  in  domestic  practice  is  much  used.  Advantage  has  also  been 
derived  from  it  in  the  hands  of  regular  practitioners.  The  objection  to  its  use, 
however,  is  the  large  doses  required,  which  disorder  the  stomach.  As  a  mere  tonic 
it  is  applicable  to  the  same  range  of  cases  as  other  of  its  conoeners.  The  recent 
bark  is  apt  to  disagree  with  the  stomach  and  produce  pain. 

Dogwood  bark  may  be  given  in  powder,  infusion,  decoction,  or  extract.  The  dose 
in  substance  is  5j  to  3J- 

DECOCTDI  C0ENU8  FLORIM,  U.  S. ;  Decoction  of  Dogwood  Bark.— (Take  of 
Dogwood,  bruised,  an  ounce;  Water  a  pint.  Boil  for  ten  minutes  in  a  covered 
vessel,  and  strain  the  liquor  while  hot.) — Dose,  f|j  to  ^iij. 

Two  other  species  of  Cornus,  the  C  circinata  and  C  sericea  have  been 
placed  in  the  secondary  list  of  the  United  States  Pharmacopoeia.  Both  of  these 
are  shrubs.  The  bark  is  in  the  quilled  form.  The  medical  properties  are  nearly 
similar  to  those  of  the  C.  jforida.  They  are  employed  in  the  same  way  and  for  the 
same  purposes. — J.  C] 
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Division  I.  Inrertebrata.— Invertehral  Animals. 

Characters — Animals  destitute  of  a  vertebral  column  and  an  internal  skeleton.  Skin  some- 
times ossified,  and  thereby  forming  an  external  skeleton.     Nervous  system  not  always  evident. 

Subdivision  I.     ACRITA,  Macleay. 

Nervous  system  indistinct,  diffused,  or  molecular  (Owen).1 

class  i.  Poriphera,  Grant— Poripherous  Animals, 

Characters. — Simple,  soft,  aquatic  animals,  with  a  fibrous  axis,  without  perceptible  nerves 
or  muscular  filaments,  or  organs  of  sense,  or  any  circulating  or  glandular  organs.  Their  body  is 
composed  of  a  soft  gelatinous  flesh,  traversed  internally  with  numerous  ramose,  anastomosing 
canals,  which  commence  from  superficial  minute  pores,  and  terminate  in  larger,  open  vents? 

350.   SPONGIA  OFFICINALIS,  Linn.  JS.-THE  OFFICINAL 

SPONGE. 

(Sponge,  E.) 

History. — Aristotle3  was  acquainted  with  the  sponges,  and  notices  the  popular 
but  erroneous  opinion  of  their  shrinking  when  attempted  to  be  plucked. 

Zoology.  Gen.  Char.— Body  soft,  very  elastic,  multiform,  more  or  less  irre- 
gular, very  porous,  traversed  by  numerous  tortuous  canals,  which  open  externally 
by  very  distinct  vents  (oscula),  and  composed  of  a  kind  of  subcartilaginous 
skeleton,  anastomosed  in  every  direction,  and  entirely  without  spicules  (De  Bluin- 
ville).* 

My  friend,  Mr.  J.  S.  Bowerbank,5  has  recently  shown  that  spicula  do  exist  in  the  keratose  or 

horny  sponges  of  commerce.     They  are  imbedded,  to  a  greater  or  less  extent,  in  the  substance 

of  the  fibre,  and  are  mostly  to  be  observed  in  the  larger  flattened  portions  of  the  fibre,  and  not 

in  the  finer  anastomosing  threads.     Mr.  Bowerbank  has  also  shown  that  the  fibre  of  the  true 

-  is  solid,  and  not  tubular,  as  commonly  supposed.6 

Sp.  Char.— Masses  very  large,  flattened  and  slightly  convex  above,  soft,  tenacious, 
coarsely  porous,  cracked  and  lacunose,  especially  beneath.  Vents  round,  and  for 
the  most  part  large  (Lamouroux).7 

These  characters  are  insufficient  to  distinguish  the  officinal  sponge  from  numerous  other 
allied  species-    and  it   is   tolerably  clear,  from  Mr.  Bowerbanks  discoveries,  above  alluded  to, 

i  Cyclop    of  Anat.  art.  Acriln.  2  Grant,  Brit.  Annual  for  1S33,  p.  267. 

3  Hist.d.  Anim.  Ill)    i.  cap.  ix.  p.  16,  Tolosrc,  1619.  4  Mnn  .  d'Actmol.  p.  529.  1834. 

s  Tke  Microscopic  Journal,  i.  8.  _  . 

«  Tlir  only  tubular  Bponge  known  to  Air.  Bowerbank  is  f-pongta  Jistularis.     This,  however,  he  proposes 
I,,  separate  from  Hn-  genus  Spongia,  ami  to  give  it  the  generic  name  of  Fistularia. 
1  Hist,  des  Pol;/j>.  Corall.  p.  20,  1816. 
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that  the  naked  eye  is  incompetent  to  distinguish  species  of  this  curious  genus,  and  that  the 
microscope  must  be  principally,  if  not  wholly,  relied  on  for  ascertaining  specific  characters. 
Mr.  Bowerbank  has  recognized  three  distinct  species  in  the  sponges  of  commerce. 

The  animality  of  sponge  is  by  no  means  universally  admitted  ;  indeed,  a  considerable  number 
of  the  naturalists  of  the  present  day  regard  it  as  of  vegetable  origin  ;  and  its  position,  in  a 
natural  classification  of  plants,  it  is  said,  should  be  between  Algae  and  Fungi.1  But  the  recent 
observations  of  Mr.  Bowerbank  appear  to  me  to  be  conclusive  as  to  its  animality.  In  one  species 
of  sponge  he  detected  a  branched  vascular  system,  with  globules  in  the  vessels  analogous  to 
the  circular  blood-disks  of  the  higher  animals.  Now,  nothing  analogous  to  this  has  hitherto 
been  detected  in  plants.  The  sponge  derives  its  food  from  the  fluid  in  which  it  lives.  The 
water  (containing  the  matters  necessary  for  the  existence  of  the  animal)  enters  by  the  super- 
ficial pores,  circulates  through  the  anastomosing  canals,  and  is  expelled  by  the  fecal  orifices  or 
vents,  carrying  along  with  it  particles  which   separate  from  the  sides  of  the  canals.2 

Sponge  adheres  to  rocks  by  a  very  broad  base.  When  first  taken  out  of  the  sea 
it  has  a  strong  fishy  odour.  Its  colour  varies  from  pale  to  deep  brownish-yellow. 
It  often  contains  stony  or  earthy  concretions  (lapides  spongiarum),  which  Bleys 
found  to  consist  principally  of  the  carbonates  of  lime  and  magnesia.  Shells  also 
are  found  in  sponges.  Various  marine  animals  pierce  and  gnaw  it  into  irregular 
holes. 

Hab.— In  the  Red  and  Mediterranean  Seas.  Chiefly  collected  about  the  islands 
of  the  Grecian  Archipelago. 

Collection. — The  inhabitants  of  the  Greek  islands  collect  sponge  by  diving 
for  it.  In  their  submarine  operations,  they  carry  with  them  a  knife.  Practice 
enables  them  to  remain  a  considerable  time  under  water.4  As  soon  as  the  sponge 
is  brought  on  shore,  it  is  squeezed  and  washed  to  get  rid  of  the  gelatinous  matters; 
otherwise  putrefaction  speedily  ensues. 

Description. — Commercial  sponge  (spomjia)  is  the  dry  skeleton  of  the  animal, 
from  which  the  gelatinous  flesh  has  been  removed,  as  just  mentioned.  When 
deprived  of  stony  concretions,  &c.  found  in  the  interior  of  the  mass,  it  is  soft,  light, 
flexible,  and  compressible.  When  burnt,  it  evolves  an  animal  odour.  It  absorbs 
water,  and  thereby  swells  up.  Nitric  acid  colours  it  yellow.  Liquor  potassae  dis- 
solves it  j  the  solution  forms  a  precipitate  on  the  addition  of  an  acid.  The  finer 
sponges,  which  have  the  greatest  firmness  and  tenacity,  were  formerly  called  male 
sponge ;  while  the  coarser  portions  were  denominated  female  sponge. 

In  1841,  duty  (Qd.  per  lb.,  with  an  additional  5  per  cent,  on  the  duty)  was 
paid  on  58,931  lbs.  of  sponge. 

In  English  commerce5  two  kinds  of  sponge  are  met  with,  which  are  respectively 
known  as  Turkey  and  West  Indian. 

a.  Turkey  Sponge. — This  is  imported  from  Smyrna,  and  constitutes  the  best 
sponge  of  the  shops.  It  occurs  in  cup-shaped  masses  of  various  sizes.  Its  texture 
is  much  finer  than  the  West  Indian  kind.  Mr.  Bowerbank,  by  the  aid  of  the 
microscope,  has  discovered  that  it  consists  of  two  species  of  Spongia,  not  distin- 
guishable from  each  other  by  the  naked  eye.  One  of  these  is  characterized  by  the 
presence  of  a  beautiful,  brauched,  vascular,  tissue,  which  surrounds,  in  great  abund- 
ance, nearly  every  fibre  of  its  structure,  and  is  inclosed  in  an  external  membrane 
or  sheath.  In  the  other  and  most  common  kind  of  Turkey  spono-e  no  vascular 
tissue  has  yet  been  discovered.     The  common  variety  is*  called  honeycomb  sponge. 

f3.  West  Indian  Sponge.— The  principal  source  of  this  is  the  Bahama  Islands; 
whence  it  is  commonly  known  as  Bahama  Sponge.    Its  forms  are  more  or  less  con- 


ed' f833H°gg'  iD  ^  Unn'  Tran$'  V01' XViii'  PP'  3G3  and  368 »  als0>  J°hnsoirs  History  of  British  Zoophytes, 

2  Grant,  Outlines  of  Comparative  Anatomy,  p.  310,  Lond   1836 

'  Pharm.  Central  Blattfur  1834,  S.  273. 

■  Savary.  Letters  on  Greece  p  109,  Lond.  1788  [Dr.  Lefevre,  of  Roehefort,  found  that  amon-  the  Na- 
varino  sponge  divers,  accustomed  as  they  were  to  the  practice  of  diving,  there  was  not  one  who  could 
sustain  entire  submersion  of  the  body  for  two  consecutive  minutes.  The  average  period  of  entire  sub- 
mersion was  seventy-six  seconds.— bD]  °      *"*"«««»    CIll.lit.BUU 

>  On  the  continent,  a  considerable  variety  of  sponges  are  known.     See  Baudrimont    in  thP  n,V/   ,;„  71  r„ 

dV£lik    art- Eponsei  and  Dr- T-    c- MartiDa'8  Uhrbuch  deT  eto™SAkAolo%%i£ 
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vex,  with  projecting  lobes.  Its  fibre  is  coarser.  Its  tissue  has  but  little  cohesion, 
and  hence  this  kind  of  sponge  is  commonly  regarded  as  rotten.  Mr.  Bowerbank 
states  that  it  consists  of  one  species  only  of  Spongia. 

Composition. — "Well-washed  sponge,  freed  as  much  as  possible  from  earths  and 
salts  by  dilute  acids,  was  analyzed,  in  1828,  by  Hornemann,1  who  found  it  to  con- 
sist of  a  substance  similar  to  osmazome,  animal  mucus,  fat  oil,  a  substance  solu- 
ble in  water,  a  substance  only  soluble  in  potash,  and  traces  of  chloride  of  sodium 
iodine,  sulphur,  phosphite  of  lime  (?),  silica,  alumina,  and  magnesia.  Mr. 
Hatchett2  found  sponge  to  consist  of  gelatine  (which  it  gradually  gave  out  to  water), 
and  a  thin,  brittle,  membranous  substance,  which  possessed  the  properties  of  coagu- 
lated albumen. 

According  to  the  experiments  of  Posselt,3  the  substance  of  sponge  is  peculiar, 
and  stands  near  the  horny  substance,  from  which,  however,  it  is  distinguished  both 
in  composition  and  properties.  It,  nevertheless,  is  not  a  proteine  compound,  nor 
does  it  contain  a  trace  of  such  a  body. 

Uses. — The  extensive  economical  uses  of  sponge  are  familiar  to  every  one.  To 
the  surgeon  it  is  of  great  value  on  account  of  its  softness,  porosity,  elasticity,  and 
the  facility  with  which  it  imbibes  fluids.  Its  use  at  surgical  operations  and  for 
checking  hemorrhage  is  well  known.4  It  has  also  been  applied  to  wounds  and 
ulcers  for  imbibing  acrid  discharges.5  The  sponge-tent  is  usually  made  of  com- 
pressed sponge  impregnated  with  wax  (spongia  cerata),  and  which  is  called  prepared 
sponge  (spongia  pr  separata).  It  is  prepared  by  dipping  sponge  into  melted  wax, 
and  compressing  it  between  two  iron  plates  till  the  wax  hardens.  It  was  formerly 
much  used  for  dilating  sinuses  and  small  openings,  but  it  is  seldom  resorted  to 
now. 

SPONGIA  USTA;  Pulvis  spongise  ustse ;  Calcined  or  Burnt  Sponge. — Formerly  in 
the  Dublin  Pharmacopoeia,  and  directed  to  be  prepared  as  follows  :  Having  cut 
sponge  into  pieces,  beat  it  to  free  it  from  little  stones;  burn  it  in  a  closed  iron  vessel 
until  it  becomes  black  and  friable,  and  reduce  it  to  powder.  Preuss0  calcined  1,000 
parts  of  sponge:  of  these,  343.848  parts  were  destroyed  by  heat.  The  residue 
consisted  of  carbon  and  siliceous  insoluble  matters,  327.0;  chloride  of  sodium, 
112.08  ;  sulphate  of  lime,  16.430;  iodide  of  sodium,  21.422;  bromide  of  magne- 
sium, 7.570;  carbonate  of  lime,  103.2;  magnesia,  4.73  ;  protoxide  of  iron,  28.720; 
and  phosphate  of  lime,  35.0. — Burnt  sponge,  if  good,  should  evolve  violet  fumes 
(vapour  of  iodine)  when  heated  with  sulphuric  acid  in  a  flask.  It  has  been  em- 
ployed as  a  resolvent  in  bronchocele,  scrofulous  enlargement  of  the  lymphatic 
glands,  &c. — Its  efficacy  is  referable  to  iodine  and  bromine.  Iodine  is  now  almost 
invariably  substituted  for  it. — Dose,  3J  to  3iij-  It  is  given  in  the  form  of  electuary 
or  lozenges  (burnt  sponge  lozenges;  trochisci  spongise  ustse.)  [A  decoction  of  burnt 
sponge  is,  when  filtered,  colourless.  When  treated  with  starch  and  chlorine,  it 
strikes  a  blue  colour,  showing  the  presence  of  an  iodide. — Ed.] 


ciass  ii.  Polypiphera,  Grant.— Polypiplierous 

Animals, 

The  polypiplierous  animals  have  received  their  name  from  the  circumstance  of  their  bearing 
tubes  called  polypes.     They  consist  of  two  parts,  a  skeleton  and  a  fleshy  portion.     The  skeletons 

1  Berl.  Jahrb.  Bd    xxx.  Abt.  ii.  -  Phil.  Trans,  for  ls'00,  p.  327, 

*  Annul,  ,\  der  Chemie  Utd  Pliarmarie,  Bd.  .xlv.  Heft  2,  p.  192,  Feb.  1843. 

4  C.  Wliite,  An  Account  of  the  Topical  Application  of  the  Sponge  in  the  Stoppage  of  Hemorrhage,  Lond 
1762. 

»  On  the  Use  of  Sponge  after  Amputations,  by  Mr.  T.  Kirklnnd,  in  the  Med.  Observ.  and  Inq.  vol.  ii  p 
•11*.  Lond    1764. 

s  Pharm.  Central-Blaltfur  1S37,  169. 
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Fig.  422.  vary  in  their  consistence,  and  also  in   their  position  relative  to  the 

,     j*  soft  parts.     They  are   soft    and    flexible,  or  hard   and   calcareous. 

^^^  3ix   '  They  are  external   and    tubular,  or  internal    and   solid.     The  fleshy 

^&^*.      %'^j*        /&         portion  may  be,  with  respect  to  the  skeleton,  either  external  or  in- 
ternal.    It  gives  origin  to  fleshy  tubes  (polypes),  each  of  which,  at 
r'w         its  external  orifice,  is  surrounded  by  tentacula. 
The  calcareous  internal  skeleton  of  Corallium  iiubhum,  Lamarck 
jf?      (Isis  nobilis,  Pallas;  Gorgonia  pretiosa,  Ellis),  is  the  Red  Coral  of  the 
i't       J£g,       shops.     It  consists  of  carbonate  of  lime  principally  coloured  vviili 
^  iffi?  jfe' ^  $Jz/  oxide  of  iron.     Prepared  Red  Cowl  (Corallium  rubrum  praparatum) 

Jk^&'t  '  y#k'r.f^  was  formerly  used  in  medicine,  but  it  presents  no  advantage  over 

chalk.     Its  powder,  obtained   by  levigation,  or  an  imitation  of  it,  is 
still  kept  in  the  .-hops,  and  is  occasionally  employed  as  a  dentifrice. 
[According  to  Witting,  100  grains  of  red  coral  yield  the  following 
Coralltum  Rubrum.  constituents  :— 

Carbonate  of  lime 83.25 

Carbonate  of  magnesia 3.50 

Oxide  of  iron 4.25 

Animal  gelatine  and  sand 7.75 

Loss 1.2.5 

100.00] 


Subdivision  II.  RADIATA,  Lamarck.— RABI  ATE  ANIMALS. 

Chabactkks. — Nervous  system  distinct,  composed  of  filaments  and  rudimentary  ganglia;  the 
filaments  arranged  circularly  around  the  buccal  orifice  (Cydo-ncura). 
No  officinal  substance  is  obtained  from  the  Radiata. 


Subdivision  III.  MOLLUSCA,  Latreille.— MOLLUSKS  OR  SOFT 

ANIMALS. 

Malacozoa,  Blainville. — Cyclo-Gaugliata,  Grant. 

Chahactkiis.— Inartieulated   animals  with  a  soft  not  annulated   skin.      Cerebral  ganglia  ar- 
ranged circularly  around  the  CEsophagus. 


class  in.  Conchifera,  Lamarck.— Conchiferous 
Mollusks, 

Characters.— Acephalous,  aquatic  mollusks,  with  a  bivalve  or  a  mnltivalve  shell  Organs 
of  respiration  4  pectinated  laminaa.  Heart  simple.  Impregnation  effected  without  the  assistance 
of  a  second  individual. 

351.  OSTREA  EDULIS,  Linn—  COMMON  EDIBLE  OYSTER. 

(The  shells  burnt,  of  former  Ph.  Lond.) 
[Testa,  IT.  S.] 

History. -Oysters  were  greatly  admired  by  the  Romans  as  a  most  delicious 
article  of  food.1  Those  of  Britain  were  much  esteemed;  though  they  were  said  to 
be  inferior  to  those  of  Cyzicena  (Pliny).2 

Zoology.  Gen.  Char—  Body  compressed,  more  or  less  orbicular.  Edrres  of 
the  mantle  thick  non-adherent,  or  retractile,  and  provided  with  a  double  row  of 
short  and  tentacular  filaments.  _  The  two  pair  of  labial  appendices  triangular  and 
elongated.     A  subcentral  bipartite  muscle,      Shell  irregular,  inequivalved,  inequi- 

1  Pliny,  Hist.  Nat.  lib.  xxxii.  cap.  6.  ed.  ValD.  .  , 

v  Juvenal,  Sat.iv. 


Cephalopoda. 
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lateral,  coarsely  laminated.  Left  or  inferior  valve  adherent,  largest,  and  deepest ; 
its  summit  prolonged,  by  age,  into  a  kind  of  keel.  Right  or  upper  valve  smallest^ 
more  or  less  operculiform.  Hinge  oral,  toothless.  Ligament  somewhat  internal, 
short,  inserted  in  a  cardinal  pit,  growing  with  the  summit.  The  muscular  impres- 
sion unique  and  subcentral  (Blainville). 

Sp.  Char. —  Valves  ovate-roundish  or  obovate;  the  upper  one  flat.  Lamellae 
of  both  valves  imbricated  and  undulated  (Brandt).1 

Brandt3  has  given  an  elaborate  account  of  the  anatomy  of  the  oyster,  to  which  I 
must  refer  the  student  interested  in  these  details. 

Hab— European  and  Indian  seas.  Our  own  coasts  furnish  some  of  the  finest 
kinds. 

Oyster  Fisheries. — Oysters  are  caught  by  dredging.  In  order  to  improve 
their  flavour  and  size  they  are  laid  on  beds  in  creeks  along  shore,  where  they  ra- 
pidly improve.  Colchester  and  other  places  of  Essex,  as  well  as  some  parts  of  the 
coast  of  Kent,  are  the  nurseries  or  feeding-grounds  for  the  metropolis.3 

Description.— The  officinal  parts  of  oysters  are  the  shells  {testae  ostrese).  The 
hollow  halves  are  preferred,  as  they  contain  more  carbonate  of  lime.  When  cal- 
cined, oyster-shell  yields  a  quicklime,  formerly  much  esteemed  as  a  lithontriptic. 

Composition. —  Oyster-shells  have  been  analyzed  by  Bucholz  and  Brandes,4  and 
by  Rogers.5     The  flesh  of  the  oyster  has  been  analyzed  by  Pasquier.6 


Bucholz  and  Brandes' 

5  A 

lalysis 

98.6 
1.2 
0.2 
0.5 

100.5 

Osmazome 
Gelatine     . 

Pasquiei 

's  Analysis. 

|    12.6 

Albumen    . 

J 

Oyster  Shells 

87  4 

Flesh  of  the 

Oyster  .    .    . 

100.0 

The  dietetical  properties  of  oysters  have  been  before  noticed. 

TEST M  PR^PARATiE,  Testae  Ostreorum  Praeparatee  {Testa  Praeparata,  U.  S.]; 
Prepared  Oyster- Shells  of  former  London  Pharmacopoeia. — Wash  the  shells,  first 
freed  from  impurities,  with  boiling  water ;  then  prepare  in  the  same  manner  as  di- 
rected for  chalk.  The  mode  of  preparing  chalk  by  elutriation  has  been  already 
described.  After  oyster-shells  have  been  washed,  boiled,  and  crushed,  they  are 
dried  and  ground  to  an  impalpable  powder  previous  to  elutriation.  In  the  shops 
the  substance  sold  as  prepared  oyster-shells  is  in  small  conical  masses.  The  prin- 
cipal constituent  of  prepared  oyster-shells  is  carbonate  of  lime,  and  they  there- 
fore possess  the  same  medicinal  properties  as  chalk,  already  described,  and  which  is 
usually  substituted  for  them. 


ciass  iv.  Cephalopoda,  cuvier.— Ceplialopods, 

Characters. — Body  inclosed  in  a  bag  (mantle).  Head  protruding  from  the  bag.  crowned 
with  inarticulated  arms,  furnished  with  cups  or  suckers,  and  surrounding  the  mouth.  Eyes 
two,  sessile.     Mouth  witli  two  horny  mandibles.     Hearts  three.     Sexes  separate. 

l  Mr/I.  7.ool.  2  Ibid.  B(\.  ii. 

*  For  details  respecting  the  treatment  of  oysters  in  beds,  see  Spratt's  History  of  the  Royal  Society,  p. 
307.     '•  In  the  fish-shops,  the  oysteTB  are  laid  with  their  flat  sides  uppermost;    they  would  die  were  it 

Otherwise.     The  i lal  breathes  and  feeds  by  opening  its  shell,  and  thereby  receiving  a  new  portion  of 

Water  into  the  concavity  of  its  under-shell.  Oysters,  when  packed  in  barrels,  should  be  laid  in  the  same 
position.  '•  Geologists  can  tell  whether  oysters  were  overwhelmed  in  their  native  beds,  or  rolled  away 
and  scattered  as  shells,  by  determining  their  position."     (Paley's  Theology,  by  Bell,  vol.  ii.  pp.  '220 — 221.) 

'  (Itim  Im,  Uandb.  <l.  Chem,  ii.  1 177.  6  Sillirnan,a  journal,  vol.  xxvi.  p.  301. 

'  Umelin,  op.  supra  cit. 
VOL.   II. 10 
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352.  SEPIA  OFFICINALIS,  Lim  -COMMON  CUTTLE-FISH. 

The  substance  called  os  sepia  or  cuttle-fish  bone  is  an  oval  or  oblong  calcareous  bone  (some- 
times termed  a  shell)  deposited  in  the  mantle  of  the  animal.  The  common  species  of  sepia 
is  S.  officinalis,  Linn.;  but  S.  elegans,  Blainville,  also  yields  part  of  the  cuttlefish  bone  of  the 
shops.1 

Os  sepia  has  a  cellular  texture,  and  is  so  light  as  to  float  on  water.  It  is  cast  in  considerable 
quantities  on  the  shore,  and  is  collected  for  commercial  purposes.  It  was  analyzed  by  John, 
who  found  the  constituents  to  be  as  follows: — 

Hard  upper  or      Porous 
outer  Portion.       Port. 

Carbonate  (with  a  trace  of  phosphate)  of  lime 8°                    85 

Non-gelatinous  animal  matter,  soluble  in  water  with  some  common  salt  7 

Gelatinous  membrane  not  soluble  in  water y 

Water,  with  a  trace  of  magnesia 4                       4 

100  100 

Reduced  to  powder  it  is  used  as  a  dentrifice.  It  is  employed  for  several  purposes  in  the  arts, 
as  for  polishing,  for  forming  moulds  for  small  silver  castings,  and  as  a  pounce. 

Subdivision  IV.   ARTICULATA,  Cuvier.— ARTICULATED 

ANIMALS. 

Characters. — Skin  annnlated.  Muscles  attached  to  the  inner  surface  of  the  skin.  Nervous 
system  of  two  cords  extended  along  the  ventral  surface  of  the  body,  with  ganglionic  enlargements 
at  intervals  (diplo-neura)  ;  the  anterior  ganglion  (brain)  placed  over  the  oesophagus. 


class  v.  Annulosa,  Machay.— Annulose  Animals, 

Annelides  seu  Annelida. 

Characters. — Body  more  or  less  elongated.  Skin  soft,  segmented  and  annulated.  drlicu- 
lated  members  and  icings  absent.     Blood  red. 

353.  SANGUISUGA,  Savigny.— BLOODSUCKING  LEECHES. 

Iatrobdella,  Blainville. 

History. — "We  have  no  accurate  knowledge  of  the  exact  period  when  leeches 
either  became  known  to,  or  were  employed  by,  man  ;  but  this  deficiency  of  informa- 
tion is  not  necessarily  referable  to  their  discovery  preceding  the  date  of  our  histo- 
rical documents.  It  is  true  that  in  the  common  version  of  our  most  ancient  record, 
the  Bible,2  this  passage  occurs:  "The  horseleech  hath  two  daughters,  crying,  Give, 
give;"  but  critics  are  not  agreed  as  to  the  correctness  of  this  translation.  The 
word  " Olukeh,"  or  "Aluka"  here  interpreted  " horseleech"  means,  according  to 
Bochart,  destiny  or  fate,  either  of  which  terms  should,,  according  to  this  writer,  be 
substituted  for  that  of  horseleech;  the  daughters  alluded  to  being  Eden  and  Hell. 
But  the  Vulgate,  Greek,  and  Lutheran  translations  are  all  against  his  opinion. 
Brandt3  has  entered  into  a  very  elaborate  discussion  of  this  subject,  from  which  it 
appears  that,  in  Arabic,  the  term  Aluka  indicates  a  leech,  while  Muk  signifies 
fate;  the  latter  being  derived  from  Alaka,  to  attach  or  hang  to,  because  every 
man's  fate  is  supposed  to  be  appended  to  him,  just  as  a  leech  affixes  itself  to  the 
body ;  so  that  from  this  it  appears  probable  the  word  "  Olukeh"  of  the  Old  Testa- 
ment really  refers  to  the  leeches.  Nay,  I  think  there  is  some  reason  for  suspecting 
that  the  Sanguisuga  segyptuxcaw  the  species  referred  to.  The  leeches  referred  to 
by  Herodotus,*  are  Bdtlla  nilotica  (Savigny). 


1  Brandt  and  Ratzeburg,  Med.  Zooloe.  ii.  599.  ,  D 

*  Med.  Zool.  ii.  231.  \  PJ0V-  xxx-  ™: 

Euterpe,  lxvin. 
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But  admitting  that  these  animals  were  known  at  this  early  period,  it  does  not 
appear  that  they  were  employed  in  medicine  :  for  Hippocrates  makes  no  mention  of 
them,  though  he  notices  other  modes  of  drawing  blood.  Aristotle  also  is  silent 
with  regard  to  them.  In  the  extracts  which  Caelius  Aurelianus  has  made  from  the 
writings  of  Diodes,  Praxagoras,  Herophilus,  Heraclides,  Asclepiades,  and  other 
ancient  physicians,  who  lived  between  the  time  of  Hippocrates  and  Themison,  no 
mention  is  made  of  the  employment  of  leeches;  a  remarkable  fact  in  favour  of  the 
opinion  that  they  were  not  at  this  period  in  use.  In  fact,  the  founder  of  the 
Methodic  sect,  Themison,  is  the  first  person  in  whose  works  we  find  mention  of 
leeches  being  employed  therapeutically.1  However,  it  does  not  follow  that  he  was 
the  first  who  prescribed  them,  though  our  documentary  evidence  fails  in  tracing 
back  their  use  beyond  his  time. 

In  the  Latin  and  Greek  languages,  the  animal  has  received  its  name  from  its 
sucking  or  drawing  qualities.  Thus,  the  Greeks  called  it  £o£jaa,  from  /35t?au,  to 
suck;  the  Romans  hirudo,  probably  from  haurio,  to  draw  out;  or  sauguisuga, 
literally  signifying  "bloodsucker,"  from  sanguis  and  sugo.  It  would  appear,  how- 
ever, that  the  latter  of  these  two  Latin  terms  is  the  more  modern ;  for  Pliny,2  in 
speaking  of  elephants,  says  :  "  Cruciatum  in  potu  maximum  sentiunt,  hausta,  hiru- 
dine,  quam  sanguiaugam  vulgo  coepisse  appcllari  adverto." 

Zoology.  Gen.  Char. — Jaws  with  two  rows  of  pointed,  numerous  teeth,  which 
are  mutually  inclined  at  an  acute  angle  (Brandt).3 

Bod//  elongated.  Back  convex.  Bell//  flat.  Extremities  somewhat  narrowed, 
furnished  with  disks  or  suckers;  the  anterior  extremity  somewhat  narrower  than 
the  posterior  one.  Rings  from  ninety  to  a  hundred.  Eyes  represented  by  ten 
blackish  points.  Mouth  tri-radiate.  Jaws  cartilaginous,  armed  with  numerous 
cutting  teeth.     Aims  small,  placed  on  the  dorsum  of  the  last  ring. 

Cuvier4  includes  all  leeches  in  the  genus  Hirudo  ;  but  later  naturalists  have  found  it  neces- 
sary to  arrange  them  in  several  genera.  The  leeches  employed  in  medicine  have  been  formed 
into  a  distinct  genus,  called  by  Blainville5  IatrobMla  (from  Jarjo;  and  8$i\\a,  a  leedi),  by  Sa- 
vigny,6  Sanguisttga.  The  latter  classical  term,  so  expressive  of  the  bloodsucking  properties  of 
the  genus,  I  have  adopted.  All  leeches,  it  appears,  are  not  provided  with  an  apparatus  for 
perforating  the  skin  of  vertebrate  animals.  In  consequence  of  the  numerous  complaints  ad- 
dressed to  the  PreTet  tie  Police,  in  1825,  that  of  the  leeches  sold  in  Paris  some  would  not  bite, 
while  others  caused  painful  and  obstinate  wounds,  he  consulted  the  Council  de  Salubrite,  who 
deputed  MM.  Pelleticr  and  Huzard  fils,  to  inquire  into  the  accuracy  of  the  statements.  One  of 
the  results  of  the  investigation  was,  that  the  animal  called  in  France  horseleech,  and  which  had 
been  particularly  charged  with  causing  painful  wounds,  could  not  perforate  the  human  skin, 
the  teeth  of  the  animal  being  quite  blunt.7  The  horseleech  referred  to,  the  reporters  declared 
to  be  Hamopis  sanguisorbu,  Savigny;   but  Blainville  says  it  was  Hcemopis  nigra. 

Species.— 1.  Sanguisuga  officinalis,  Savigny;  Hirudo provineialis,  Carena, 
Mem.  della  lleale  Accad.  di  Torino,  xxv.  282 ;  Sanguisuga  meridionaUs,  Kisso, 
Hist.  Nat.  de  l'Europe  mend.  t.  iv.  p.  428 ;  the  Green  Leech.— -Back  greenish  or 
blackish-green,  with  six  rusty-red  band-like  [longitudinal]  stripes.  Betty  olive- 
green,  unspotted  (Brandt). — South  of  Europe.  Those  brought  to  England  come 
from  Bordeaux,  Lisbon,  and  Hamburg. 
Moquin-Tandon8  admits  three  varieties: — 

a.   Dorsal  bands  interrupted  at  intervals. 
B    Dorsal  bands  reduced  to  blackish  spots. 
y.    Dorsal  bands  united  by  transverse  ones. 

2.  Sanguisuga  medicinalis,  Savigny;  Hirudo  medicinalis.  Linn.  L.  D.  • 
True  English  or  Speckled  Leah.— Back  greenish  or  olive-green,  with  six  rusty 
red  longitudinal  stripes,  which  are  mostly  spotted  with  black.  Belly  greenish-yel- 
low, spotted  with  black  (Brandt). — Spots  very  variable  in  size  and  number;  in 
some  cases  they  are   but  few;  in  others,  are  so  numerous  as  to  form  the  almost 

i  Le  Clerc,  Hist,  de  la  Med.  p.  442,  nouv.  ed.  1729.  >  Hist.  Nat.  viii.  10.  ed.  Valp. 

3   l/frf  Tool   ii  "31  '  Rig™  Animal,  nouv.  ed.  t  in.  p  212.  1S30. 

»  Diet   iesScitn.  Nat.  t  xlvii.  art.  Sangsue.  e  Dese.  de  lEgypte,  Hist.Nat.  t.  l.part.iii.  p.  114. 

1  Jour'n.  de  Fiiarm.  t.  xi.  8  Monogr.  de  la/am.  des  Hirud.  p.  112. 
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prevailing  tint  of  the  belly,  the  intervening  spaces  appearing  like  greenish-yellow 
spots. — Europe,  especially  the  northern  parts.  A  native  of  England,  but  rare. 
Imported  from  Hamburg. 

Several  varieties  of  this  leech  have  been  described  and  figured.  One  of  the  most  remark- 
able of  these  is  the  flesh-coloured  medicinal  leech  (Sanguisuga  medicinalis  cameo)  described  by 
Guillez  of  Paris.  The  anterior  half  of  its  body  is  flesh-coloured  ;  while  the  posterior  half  is  of 
the  usual  colour.     The  spotted  or  piebald  leech  is  flesh-coloured,  with  olive-green  spots.1 

These  are  the  only  species  employed  in  medicine  in  this  country.  Others  have 
been  described  and  figured  by  Brandt.2  The  following  is  a  short  sketch  of  the 
anatomy  of  the  medicinal  leech  : — 

The  Cutaneous  System  of  the  animal  consists  of  a  transparent  epidermis  (which  is  thrown 
off  from  the  body  every  four  or  five  days)  and  the  curium.     The  latter  consists  of  condensed 
cellular  tissue,  composed,  according  to  Brandt,  of  globules.    Like  the  epidermis,  it  shows  the  parti- 
tions into  rings.     It  contains  a  number  of  globules  impregnated  with  a  pigment  varying  in  colour 
in  different  places,  and  which  is  the  source  of  the  colours  presented  by  the  surface  of  the  animal. 
It  is  asserted  that  the  predominant  or  base  colour  is,  in  part  at  least,  owing  to  the  colour  of 
the  soil  in  which  the  animals  are  found.     Dr.  J.  R.  Johnson3  says:  "Mr.  Baker,  a  man  of  some 
intelligence,  residing  in  Glastonbury,  and  who  for  the  last  twenty  years  has  been  in  the  habit  of 
collecting  large  quantities  of  leeches  for  sale,  informs  me  that, 
Fi".  423.  at  tne  Black  River,  near  Glastonbury,  they  are  black,  from  the 

peat  being  of  that  colour ;  at  Cook's  Comer,  they  are  of  a  reddish 
cast,  from  the  red  peat;  while  at  Auler  Moor,  where,  from  a 
deficiency  of  peat,  they  penetrate  the  clay,  they  are  yellow.'' 

The  Muscular  System  has  been  elaborately  described  by 
Brandt,  but  can  scarcely  be  comprehended  without  the  aid  of 
drawings.  The  muscles  of  the  trunk  are  arranged  circularly, 
longitudinally,  and  obliquely;  of  these,  the  circular  fibres  are 
the  most  external,  and  the  longitudinal  ones  the  most  internal. 

The  Digestive  System  consists  of  a  mouth,  alimentary  tube, 
anus,  salivary  glands,and  liver.  The  mouth  is  placed  in  the  mid- 
dle of  the  oval  or  buccal  disk ;  its  shape  is  triradiate ;  that  is, 
of  three  equidistant  lines  or  rays  meeting  in  the  centre.  Within  it 
are  three  white  sublenticular  jaws  (dent if erous  tubercles  or  piercers), 
which  in  appearance  are  cartilaginous  ;  but  Brandt  says  they  con- 
sist of  a  strong  firm  skin,  inclosing  a  muscular  mass.  On  the 
free-curved  sharp  margin  of  each  jaw  are  about  sixty  small, 
finely-pointed  teeth.  The.  ozsophagus  is  a  muscular  tube,  and 
dilates  as  it  approaches  the  stomach  ;  but  at  its  termination  it 
contracts  into  a  small  circular  aperture,  its  whole  length  not  ex- 
ceeding a  quarter  of  an  inch.  The  stomach  occupies  two-thirds 
of  the  length  of  the  animal,  and  is  divided  into  about  eleven 
compartments  or  cells,  each  of  which,  from  the  second  to  the 
eleventh,  gives  off  on  each  side  a  sacal  sac,  those  of  the  last  cell 
being  by  far  the  largest,  and  extending  down  by  the,  side  of  the 
intestine  as  far  as  the  commencement  of  the  rectum.  The 
stomach  consists  of  three  coats,  a  cellular,  a  muscular,  and  a 
mucous  coat.  Its  eleventh  cell  terminates  by  a  funnel-shaped 
projection  in  the  intestine.  The  intestine  is  about  an  inch  in 
length ;  at  its  upper  orifice  is  a  valve,  and  at  its  lower  end  a 
sphincter;  on  either  side  of  it,  for  the  greater  part  of  its  length, 
is  one  of  the  sacs  for  the  last  compartment  of  the  stomach;  on 
its  inner  surface  are  several  folds.  It  is  divided  into  small  and 
Alimentary  Canal  of  the  Leech,  large  intestine,  the  lower  part  of  the  latter  being  called  a  rectum, 
a.  (Esophagus.  The  anus  is  not>  as  we  miSht  anticipate,  in  the  posterior  disk, 

6,  c,  d,  e,f,  g,  h,  i,  k,  l,m.  Cells  but  on  the  dorsal  surface  of  the  last  ring.  Salivary  organs  have 
n  r^eRaSrTaCh'  been  d,escribed  i  they  co"sist  of  whitish  granular  masses  placed 

*:  Funnel-shaped  pylorus.  a,r0Und   ,he   <=«>phagus,  into  which  tube  the  common  salivary 

p.  Irregularly    expanded     com-    °uct  opens.     De  Blainville,  Carus,  and  Brandt,  speak  of  a  liver. 
mencement  of  (8)  the  small    It  is  a  brownish  mass  placed  on  the  alimentary  canal,  the  ducts 
r.  deal  sac  of  the  last  cell  of  the    T"1^  T°  the  St°mach  and  inte^ne.     The  best  mode  of  dis- 
itomach.  u'e  cells  of  the  stomach  is  to  immerse  a  leech,  fully 


;f 


s.  Large  intestine. 
t.  Rectum. 


gorged  with  blood,  for  a  week  in  a  saturated  solution  of  corro- 
sive sublimate. 


1  See  Brandt  and  Ratzeburg,  Med.  Zool. 
3  Treat,  on  the  Med.  Leech,  p.  42, 1816. 


2  Med.  Zool.  ii. 
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Fig.  424. 


The  Vascular  System  consists  of  four  great  pulsating  vessels,  giving  off  numerous  ramifying 
branches;  but  without  any  heart,  commonly  so  called.  Two  of  these  are  placed  laterally,  a 
third  in  the  median  line  of  the  dorsal  surface,  and  a  fourth  on  the  abdominal  surface.  All 
these  vessels  pulsate  (Johnson).  We  know  very  little  about  the  manner  in  which  the  blood 
circulates.  Brandt  thinks  that  the  lateral  vessels  must  be  arteries,  on  account  of  their  very 
distinct  transverse  and  longitudinal  fibres;  the  dorsal  and  venous  vessels  he  terms  veins.1  Does 
not  the  dorsal  vessel  correspond  to  the  vena  cava,  and  the  abdominal  vessel  to  the  vena  porta, 
of  higher  animals'?     Grant,2  however,  terms  the  dorsal  vessel  of  the  annelides  an  artery.3 

The  Respiratory  System  consists  of  small  apertures 
(called  stigmata  or  spiracula)  arranged  in  two  rows  on  the 
abdominal  surface,  and  occurring  at  every  fifth  ring.  They 
lead  into  little  cavities  lined  by  mucous  membrane,  and 
which  have  been  called  air  sacs,  pulmonary  vesicles,  mucous  bags, 
crypta,  or  lateral  vesicles,  containing  usually  a  whitish  fluid. 
They  are  placed  on  each  side  of  the  alimentary  canal,  in  the 
spaces  between  the  cacal  sacs  of  the  stomach,  and  are  usually 
regarded  as  organs  of  respiration.  Brandt,  however,  asserts  that 
the  respiratory  function  is  effected  solely  by  the  skin,  and  that 
these  vesicles  are,  in  fact,  receptacles  for  mucus  secreted  by  a 
neighbouring  glandular  apparatus,  which  has  a  whitish  ap- 
pearance, and  in  form  represents  a  folded  intestine.  This 
notion,  however,  is  not  new,  but  was  held  by  De  Blainville 
and  Johnson. 

The  Nervous  System  consists  of  two  parts:  one  (which  we 
may  compare  to  the  cerebrospinal  axis  of  the  vertebrata)  con- 
sistsof  a  chain  of  ganglia  (usually  about  twenty-three  in  number) 
occupying  the  mesial  line  of  the  abdomen,  and  connected  by  a 
double  nervous  cord;  the  first  ganglion  (brain)  is  placed  on  the 
oesophagus,  and  supplies  the  eyes  and  neighbouring  muscles. 
The  second  part  of  the  nervous  system  is  that  lately  discovered 
by  Brandt,  and  maybe  regarded  as  a  kind  of  sympathetic  system. 
It  consists  of  three  ganglia  (connected  to  the  brain  by  filaments. 
and  supplying  the  jaws), and  a  single  nerve  connected  to  them, 
and  running  along  the  abdominal  surface  of  the  stomach  in  the 
mesial  line. 

Of  the  External  Senses,  three  only  have  been  recognized; 
jteling, which  resides  in  the  external  surface  of  the  body;  taste, 
apparently  indicated  by  the  fondness  of  leeches  for  certain 
fluids  (as  blood,  milk,  &c.)  ;  and  vision,  effected  by  ten  eyes  (in 
the  form  of  black  spots)  arranged  in  a  crescent  form  at  the 
anterior  or  cephalic  extremity  of  the  animal. 

The  Sexual  System  is  double;  that  is,  each  animal  is  an- 
drogynous, or  possesses  both  male  and  female  organs.  There 
is,  however,  no  power  of  self-impregnation  (the  contact  of  two 
individuals  being  requisite,  each  acting  to  the  other  in  a  double 
capacity  of  male  and  female).  The  male  organs  consist  of 
several  pairs  of  testicles,  two  vasa  deferentia,  two  vesiculos  seminales, 
two  ejaculutory  ducts,  and  a  penis  surrounded  at  its  base  by  what 
some  have  termed  a  prostate  gland.  The  penis  projects  from. 
the  abdominal  surface  at  about  one  third  distant  from  the  an- 
terior extremity.  The  female  organs  consist  of  two  ovaries,  two  oviducts  (which  subsequently 
unite  into  one),  a  hollow  organ  (uterus),  which  opens  by  a  contracted  aperture  (vagina)  exter- 
nally at  about  the  twenty  ninth  ring,  or  five  rings  below  the  penis. 

That  leeches  are  essentially  oviparous  admits  of  no  doubt;  and  we  have  now  an  admirable 
account  of  their  development  by  Professor  Weber.4  It  appears  that  soon  after  copulation  an 
unusual  activity  pervades  the  ovaries,  in  consequence  of  which  some  ova  (termed  by  Weber 
germs,  by  Carus  yelks)  are  separated,  and  pass  along  the  oviduct  \o  the  uterus,  where  they  stop, 
in  order  to  obtain  the  matters  necessary  for  their  development,  and  their  proper  coats.  They 
here  become  invested  with  a  serous  like  membrane,  on  the  inner  side  of  which  is  produced 
(either  by  secretion  from  the  uterine  cavity,  or  from  the  membrane  itself)  an  albuminous 
whitish  mucus,  serving  in  part  for  the  nourishment  of  the  ova,  and  which  is  regarded  as  a  kind 
of  liquor  ammi.  Subsequently,  a  glutinous  fluid  is  deposited  on  the  outside  of  the  serous  coat. 
When  the  ova  are  expelled  from  the  uterus,  part  of  this  fluid  gives  a  coating  to  them,  while  part 
is  expelled  before  and  after  them.     But  this  coat  seems  now  distended  with  air-vesicles,  and 


w 


Ventral  Surface  of  the  Leech. 

a.  Anterior  disk. 

b.  Posterior  disk. 

c.  Penis. 

d.  Vaginal  orifice. 

e.  Stigmata. 


1  Med.  tool.  t.  ii.  249.  2  Outl.  o/Comp.  Anat.  440. 

3  Borne  interesting  observations  on  the  vascular  system  of  leeches  are  contained  in  Knolz's  Nat.  Abhandl. 
ub.  d.  Blulegel,  Wien,  1820. 
*  Meckel's  Archiv  for  1828,  p.  366. 
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has  the  frothy  appearance  of  well-beaten  white  of  egg,  produced  by  the  violent  contraction  of 
the  uterus. 

The  animals  usually  deposit  their  ova  (in  their  own  native  water.-)  in  holes  or  moist  places 
on  the  shore,  from  May  to  the  end  of  September.     When  first  expelled,  they  are  somewhat 

cylindrical  in  form,  and  have  a  brownish  appearance.  The  frothy  layer  adheres  very  slightly; 
but,  after  lying  in  the  water  for  a  quarter  of  an  hour,  the  outer  surface  becomes  somewhat 
hardened,  forming  a  kind  of  pellicle  or  fine  skin.  After  some  days,  a  portion  of  this  frothy 
covering  is  converted  into  a  spongy  tissue  (spongy  coat  of  the  cocoon),  covering  the  capsule  of  the 
ova  (cocoon)  wholly  or  partially.  In  this  state,  the  cocoon  has  a  brownish,  fibrous  appearance, 
similar  to  fine  sponge,  and  varies  somewhat  in  its  size  and  weight;  its  longest  diameter  being 
from  six  to  twelve  lines,  its  shortest  from  five  to  eight,  and  its  weight  from  twenty-four  to 
twenty-eight  grains.1 

The  ova  or  germs,  which  have  a  lenticular  form,  evince  vital  movements  ;  and  very  soon  we 
perceive  a  funnel-shaped  tube,  extending  from  then  surface 
inwards,  and  which  appears  to  absorb  the  albumen  of  the 
cocoon.  The  ovum  goes  on  enlarging,  and  becomes  some- 
what elongated,  and  subsequently  the  young  leech  begins  to 
be  developed  on  the  exterior  part  of  the  ovum,  the  aperture 
of  the  funnel  being  the  spot  where  the  mouth  of  the  young 
animal  is  observed.  The  abdominal  surface  is  the  first,  the 
dorsal  the  last  to  be  developed.  When  the  young  leeches 
have  attained  a  considerable  size  they  pierce  their  cocoon. 

Diseases  of  Leeches. — The  natural  duration  of 
the  life  of  leeehes  is  not  easily  determined;  but  judg- 
ing from  the  slowness  of  their  growth,  and  the  length 
of  time  full-grown  leeches  have  been  preserved,  we 
may  necessarily  infer  that  they  are  long-lived  animals. 
Dr.  Johnson  thinks  that,  in  their  native  waters,  if 
they  can  always  meet  with  an  abundant  supply  of 
food,  they  may  live  at  least  twenty  years.  But  they 
are  subject  to  several  diseases,  some  of  which  are  epi- 
demic, and  of  a  very  destructive  kind.  Although  the 
study  of  the  pathology  of  this  animal  is  of  consider- 
able interest  in  a  commercial  and  even  scientific  point 
of  view,  yet  no  practically  useful  results  have  hitherto 
been  arrived  at,  in  regard  to  the  prevention  and  treat- 
ment of  the  diseases  of  leeches.  Dr.  J.  K.  Johnson 
mentions  three  diseases  as  common  to  this  animal: 
1st.  An  ulcer,  seated  in  various  parts  of  the  body, 
but  more  generally  affecting  the  side.  It  destroys 
life  in  a  few  days.  2d.  A  rigidity  and  narrowing  of 
one  part,  whilst  another  portion  is  studded  with  tu- 
mours of  putrid  coagulated  blood.  3d.  A  flaccid  ap- 
pearance of  the  whole  body,  except  the  lips,  which  are 
hard,  swollen,  purple,  and  frequently  bloody.  These 
Diagram  illustrative  of  the  internal  diseases  are  particularly  prevalent  during  the  summer 
anatomy  of  the  leech.  months.     Brostat9  describes  three  epidemic  disorders. 

«■  Brain.  COLLECTION  AND  COMMERCE  OP  LEECHES. LeecbeS 

ill  be  observed   may  be  caught  with  the  hand,  or  by  a  kind  of  net  (de- 
^clfonVK.nionliaof  wh'ch  scribecl  hy  Derheims),  or  by  the  gatherers  going  into 

r.  Lateral  or  branchial  vessels. 

d.  Folded  mucous  glands;    each  is 

connected  by  a  duct  to  an  air- 
vesicle 

e.  Penis,  'he  rounded  enlarged  base 

"I"  which  is  supposed  to  contain 

the  prostate  gland. 
/.  Vesicular  seminales. 
g.  Vasa  deferentia. 
h.  Testicles. 
i.  Uterus. 
h.  Ovaries. 


Last  gang'ion. 
Between  these  wil 
the 
they 


the  ponds  with  naked  feet,  to  which  the  leeches  ad- 
here ;  or  by  baits,  especially  the  liver  of  animals. 
The  two  latter  methods  are  objectionable;  one,  be- 
cause it  is  not  free  from  danger  to  the  gatherers,  and 
the  other  because  it  is  apt  to  injure  the  health  of  the 
animal.  An  interesting  and  graphic  account  of  the 
leech  fishery  at  La  Brenne,  and  of  the  miserable  ap- 
pearance of  the  fisherman  who  collects  the  leeches, 


Pee  fis 


«  Brandes'sliwS*  Bd.'v"  ""  ^  '"  *'  J°hnSOU'8  Farlhir  Observations  on  the  Medicinal  Leech,  1825. 
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by  allowing  them  to  attach  themselves  to  his  legs  and  feet,  has  been  published  in 
the  Gazette  ties  Hopitaux.  A  translation  of  this  paper  is  given  in  McCulloch's 
Dictionary  of  Commerce.  Leeches  are  largely  imported  from  Hamburg.  The 
Hamburg  dealers  draw  their  supplies  from  the  Ukraine.  "  Having  exhausted  all 
the  lakes  of  Siberia,  Bohemia,  and  other  more  frequented  parts  of  Europe,  the 
buyers  are  now  rolling  gradually  and  implacably  eastward,  carrying  death  and  deso- 
lation among  the  leeches  in  their  course,  sweeping  all  before  them,  till  now  they 
have  got  as  far  as  Pultava,  the  pools  and  swamps  about  which  are  yielding  them 
great  captures."1  Leeches  are  sometimes  imported  in  bags,  but  more  usually  in 
small  barrels,  each  holding  about  2,000,  the  head  being  made  of  stout  canvas  to 
admit  the  air.  The  best  vessels  for  preserving  these  animals  are  unglazed  brown 
pans  or  wooden  tubs.  The  dealers  have  a  notion  (and  possibly  a  correct  one)  that 
the  leaden  glazing  is  injurious.  These  pans  should  be  very  little  more  than  half-filled 
with  soft  water  (pond,  river,  or  rain  water).  This  does  not  require  changing  so 
often  as  is  commonly  supposed.  In  very  hot  weather,  or  when  the  water  has  become 
bloody,  or  otherwise  much  discoloured,  it  should  be  changed  every  day  or  so; 
otherwise,  in  summer,  every  four  or  five  days,  or  a  week ;  in  winter,  once  a  month 
is  believed  by  large  dealers  to  be  sufficient. 

The  consumption  of  leeches  must  be  enormous.  Some  years  ago  it  was  stated  that 
four  principal  dealers  in  London  imported,  on  the  average,  600,000  monthly,  or 
7,200,000  annually.3  Fee3  says:  "It  is  estimated  that  3,000,000  are  annually 
consumed  in  Paris ;  and,  as  the  population  of  Paris  is  to  that  of  the  whole  of  France 
as  one  is  to  thirty-three,  it  follows  that,  independently  of  exportation,  100,000,000 
are  consumed  annually,  which  is  equivalent  to  three  leeches  annually  for  each  person. 
Now,  if  we  estimate  the  average  price  at  fifty  francs  per  thousand,  we  shall  have 
the  enormous  sum  of  five  millions  of  francs  paid  for  this  one  article  of  our  materia 
medica." 

Mode  of  Biting. — Having  fixed  on  a  suitable  spot,  the  animal  applies  his  oval 
disk,  and  firmly  fixes  it  (at  first,  perhaps,  by  atmospheric  pressure;  then  by  inti- 
mate contact),  so  that  the  anterior  end  forms  an  angle  with  the  other  portions  of  the 
body.  The  three  cartilaginous  jaws  bearing  the  sharp  teeth  are  now  stiffened  and 
protruded  through  the  triradiate  mouth  against  the  skin,  which  they  perforate,  not 
at  once,  but  gradually,  by  a  saw-like  motion.  Dr.  Johnson*  says :  "  The  jaws  are 
carried  from  side  to  side  in  an  oblique  direction ;"  and  adds,  "their  action  may  be 
seen  by  presenting  to  the  leech  a  coagulum  of  blood,  and  when  the  leech  is  in  the 
act  of  suction,  cautiously  removing  it.  For  a  few  seconds  it  appears  unconscious  of 
its  removal,  which  presents  a  fair  opportunity  of  observing  the  oscillatory  movement 
of  each  piercer."  The  wound  is  not  produced  instantaneously,  for  the  gnawing  pain 
continues  for  two  or  three  minutes  after  the  animal  has  commenced  operations. 
Thus,  then,  it  appears  that  the  leech  saws  the  skin  ;  hence  the  irritation  and  inflam- 
mation frequently  produced  around  the  orifices.  The  flow  of  blood  is  promoted  by 
the  suction  of  the  animal,  which  swallows  the  fluid  as  fast  as  it  is  evolved.  During 
the  whole  of  the  operation  the  jaws  remain  lodged  in  the  skin.  In  proportion  as 
the  anterior  cells  of  the  stomach  become  filled,  the  blood  passes  into  the  posterior 
ones;  and  when  the  whole  of  this  viscus  is  distended,  the  animal  falls  off.  On 
examination,  it  will  be  found  that  not  a  particle  of  blood  has  passed  into  the  in- 
testine. 


'  Bremner.  Excurs.in  the  Interior  nf  Russia,  vol.  ii.  p.  408, 19,9.   [In  some  parts  of  England,  more  par- 

tinil-i.lv  in  the  fennv  districts  of  Cambridgeshire  and  Lincolnshire,  the  trade  in  leeches  lorms  a  valuable 
branch  of  business.     The  manner  in  which  the  leeches  are  taken  is  this  :  Two  or  three  persons,  furnished 


•  Treat,  p.  112. 
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Physiological  Effects. — There  are  two  classes  of  phenomena  observed  in  all 
modes  of  drawing  blood  ;  one  of  which  has  been  termed  local,  the  other  general.  In 
phlebotomy  and  arteriotomy,  the  first  is  trifling,  and  of  no  therapeutic  value ;  and 
we  resort  to  these  operations  only  as  means  of  affecting  the  general  system.  On 
the  other  hand,  we  obtain  topical  effects,  both  powerful  and  useful,  from  cupping 
and  leeching;  hence  these  are  termed  local,  while  the  former  are  denominated 
general  bloodlettings.  It  must,  however,  be  remembered,  that  constitutional  or 
general  effects  are  also  frequently  obtained  from  both  cupping  and  leeching. 

1.  Constitutional  or  general  effects  of  leeching  are  the  same  in  kind  as  those  caused 
by  the  loss  of  blood  from  other  means.  A  moderate  quantity  of  blood  may  be  ab- 
stracted without  any  obvious  effects  on  any  of  the  functions ;  but,  if  the  amount 
taken  be  increased,  syncope  results.  The  quantity  necessary  to  produce  this  varies, 
however,  considerably,  and  will  depend  on  the  mode  of  drawing  it  (whether  rapidly 
or  otherwise);  the  position,  constitution,  and  age  of  the  patient;  the  nature  of  the 
disease;  and  many  other  circumstances  not  necessary  to  enumerate.  It  is  well 
known  that  a  small  quantity  will,  if  taken  rapidly,  and  the  patient  be  in  the  erect 
posture,  cause  this  effect;  whereas,  a  considerably  larger  amount  may  be  abstracted, 
if  taken  gradually,  and  the  patient  in  the  recumbent  position,  without  giving  rise 
to  it.  The  usual  explanation  of  this  is,  that  when  blood  is  drawn  faster  than  the 
vessels  can  contract,  the  circulation  is  temporarily  stopped,  and  fainting  ensues. 
Several  reasons,  however,  lead  me  to  doubt  the  sufficiency  of  this  explanation. 
Leeching,  then,  as  being  a  slower  mode  of  abstracting  blood,  is  less  likely  to  cause 
syncope  than  venesection,  or  even  cupping.  As  the  patient  recovers  from  the  faint- 
ing state,  hysterical  symptoms  sometimes  manifest  themselves.  Throbbing  head- 
ache, and  sleeplessness,  are  by  no  means  uncommon  consequences  of  the  loss  of 
blood.  In  some  cases  I  have  seen  febrile  excitement,  of  several  hours'  duration, 
brought  on  by  bloodletting.1 

Dr.  Marshall  Hall2  has  directed  attention  to  the  disorder  of  the  cerebral  functions 
(marked  by  convulsions,  delirium,  or  coma)  caused  by  bloodletting.  I  may  observe, 
that  convulsive  movements  are  by  no  means  uncommon  in  syncope  from  general 
bloodletting,  and  I  think  are  not  always  to  be  considered  as  denoting  that  the 
remedy  has  been  used  beyond  the  safe  degree.  I  have  on  several  occasions  been 
told  by  patients  about  to  lose  blood,  that  they  are  apt  to  faint  and  struggle  when 
bled;  and  I  have,  in  consequence,  been  requested  to  prevent  them  from  injuring 
themselves.  Delirium  and  coma  are  less  frequently  met  with.  Great  depression 
of  the  vascular  system,  followed  by  sudden  dissolution,  is  another  occasional  effect 
of  loss  of  blood.3 

As  might  be  expected,  an  operation  so  powerfully  affecting  the  vital  functions 
cannot ^ be  passive  in  its  influence  over  morbid  action;  but  the  phenomena  vary  so 
much  in  different  diseases,  and  even  in  the  same  disease  under  different  circum- 
stances, that  it  becomes  extremely  difficult  to  offer  any  general  results.  That  loss 
of  blood  is  sometimes  beneficial,  at  other  times  hurtful,  is  well  known.  Its  imme- 
diate beneficial  effects  are  best  seen  in  pneumonia  and  ophthalmia.  In  the  first  of 
these  diseases  the  respiration  sometimes  becomes  easier,  and  the  pain  removed 
while  the  blood  is  flowing;  and  from  this  time  the  amendment  progresses.  In 
ophthalmia,  the  redness  of  the  conjunctiva  disappears  during  the  syncope  from 
bloodletting,  and  sometimes  never  returns  with  equal  intensity.  A  tendency  to 
hemorrhage  has  been  thought  by  some  experienced  practitioners  to  be  engendered 
or  increased  by  the  application  of  leeches.  Thus,  the  return  of  the  menses  the 
aggravation  of  menorrhagia,  haemoptysis,  and  apoplexy,  have  been  found  to  follow 
and  apparently  to  result  from,  the  employment  of  leeches.* 


i  For  farther  details  respecting  the  effects  ofloss  of  blood,  see  Dr  Cliittprhnotn^  w     d  ..     ■    ■ 

Hon  of  Bloodletting,  1840.  '  ^'utterbuck  On  the  Proper  Administra- 

te On  the  Morbid  and  Curative  Effects  of  Loss  of  Blood,  1830. 
'  See  an  illustrative  case  in  the  Lancet,  vol.  xi.  p.  94. 

4  See  the  observations  of  Laennec  and  Sir  James  Clark,  in  Forbes's  t™n«l.i;™  „r  T  ,    ™ 

Diseases  of  the  Chest,  p.  193,  1627.  '  translation  of  Laennec's  Treati 
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The  effects  of  bloodletting  are  considerably  influenced  by  disease.  Every  prac- 
titioner is  acquainted  with  the  fact  that  in  certain  morbid  conditions  patients  bear 
the  loss  of  larger  quantities  of  blood  than  in  others.  I  need  only  mention  apoplexy, 
inflammation  of  the  serous  membranes,  peripneumony,  and  phrenitis,  as  examples 
of  increased  tolerance;  while  chlorosis  and  cholera  may  be  cited  as  instances  of 
diminished  tolerance.     On  this  point  there  cannot  be,  I  think,  two  opinions. 

I  confess  I  am  not  prepared  to  assent  to  the  inferences  Dr.  Hall  has  drawn 
from  these  facts,  nor  to  the  rules  he  has  laid  down  in  the  diagnosis  and  treatment 
of  disease  founded  on  the  circumstances  just  mentioned.  The  susceptibility  to 
syncope  is  so  great  in  some  persons,  that  we  should,  I  suspect,  be  often  led  into 
error,  if  we  were  to  infer  the  absence  of  inflammation  merely  from  the  occurrence 
of  fainting  after  the  loss  of  a  few  ounces  of  blood.  Besides,  it  not  unfrequently 
happens  that  a  patient  faints  on  the  first,  but  not  on  the  second  or  third  bleeding. 
I  have  more  than  once  seen  this.  Neither  do  I  think  it  would  always  be  safe  to 
bleed  ad  deliquium,  even  if  we  were  satisfied  that  inflammation  be  present;  for  in 
some  it  is  difficult  to  occasion  syncope,  although  the  quantity  of  blood  lost  be  so 
great  as  to  endanger  the  safety  of  the  patient.  The  practice  of  Br.  Hall,  how- 
ever, is  much  to  be  preferred  in  this  respect  to  that  of  Mr.  Wardrop;1  for,  although 
both  recommend  bleeding  to  syncope  in  inflammation,  the  former  places  his  patient 
in  the  erect,  the  latter  in  tbe  recumbent  posture.  And  here  I  cannot  help  remark- 
ing, that  the  practice  of  ordering  patients  to  be  bled  to  syncope  in  the  recumbent 
posture  appears  to  me  a  highly  dangerous  one.  That  fainting  will  sometimes 
occur  in  the  erect  position,  before  a  sufficient  quantity  of  blood  has  been  drawn,  we 
all  know;  and,  to  prevent  this  occurrence,  it  is  frequently  proper  to  bleed  in  the 
recumbent  posture ;  but  I  must  protest  against  bleeding  patients  to  syncope  in  this 
position. 

I  have  yet  to  notice  another  class  of  the  general  effects  of  the  loss  of  Blood, 
which  may  be  denominated  secondary  or  remote,  and  which  are  in  no  way  useful  in 
the  treatment  of  disease.  In  some  cases  excessive  reaction  occurs,  attended  with 
throbbing  of  the  vessels  of  the  brain,  pain  and  disorder  of  the  cerebral  functions. 
Examples  of  this  are  seen  in  women  who  have  suffered  severely  from  uterine  he- 
morrhage. Exhaustion,  with  insufficient  reaction,  is  another  remote  effect  of  loss 
of  blood.  In  two  cases  of  infants,  I  have  seen  this  effect,  consequent  on  hemor- 
rhage after  a  leech-bite,  terminate  fatally.  Other  secondary  or  remote  effects  of 
bloodletting  are  mentioned ;  they  consist  principally  in  disorder  of  the  sensorial 
functions,  marked  by  delirium,  coma,  or  even  amaurosis.3 

Having  hitherto  described  the  consequences  of  bleeding  generally,  I  must  now 
refer  more  particularly  to  leeching.  Tbe  constitutional  or  general  effects  caused  by 
the  application  of  leeches  are  best  observed  in  children  and  delicate  females — more 
especially  the  former.  I  have,  on  several  occasions,  seen  infants  completely  blanched 
by  the  application  of  one  or  two  leeches.  Pelletan  mentions  the  case  of  a  child, 
six  years  old,  who  died  from  the  hemorrhage  occasioned  by  six  leeches  applied  to 
the  chest.  Leeching,  then,  is  here,  to  all  intents  and  purposes,  a  mode  of  general 
bloodletting,  arising  in  part  from  the  powerful  influence  which  a  small  quantity  of 
blood  produces  in  infants ;  and  secondly,  because  one  leech  will  cause  the  loss  of 
more  blood  in  them  than  in  adults,  owing  to  the  greater  vascularity  of  the  cutane- 
ous system.  It  is  apparent,  therefore,  that  in  the  diseases  of  infants,  leeching  may, 
in  most  cases,  be  substituted  for  venesection.  But  in  disorders  which  are  rapidly 
fatal,  as  croup,  opening  the  jugular  vein  is  undoubtedly  to  be  preferred,  since  it  is 
necessary  to  produce  an  immediate  and  powerful  effect.  As  children  advance  in 
years  they  become  capable  of  bearing  larger  evacuations  of  blood ;  and,  therefore, 
leeching  excites  a  less  influential  effect.  It  is  quite  impossible  to  say  at  what  age 
venesection  ou^ht  to  be  substituted,  or,  in  infancy,  what  number  of  leeches  should 
be  applied  ;  since  they  take  away  such  unequal  quantities  of  blood.    These  are  points 

i  On  Bloodletting.  "  £>r-  M-  Halli  °P-  **P™  "'«• 
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which  must  be  decided  by  the  practitioner  in  each  case.  Here  is  a  tabular 
statement  of  the  amount  of  blood  which  Dr.  James  Blundell1  has  taken  from 
children  at  different  ages  : — 

Ages.  Quantities. 

2  months 1    ounce  to    \yA  ounces. 

4  «  1«  "  to    2 

5  "  .    .       .  2  "  to    3  " 

jo        ii  3  "  to    4  " 

18        "  ......   I  .........   .  4  "  to    5  " 

3  years  8  "  to  10  " 

6  "  10         "     to  12         " 

But  these  quantities  are  exceedingly  large,  and  in  most  instances  greater  than  it 
will  be  found  prudent  to  abstract.  Guersent  says  that,  in  infants  up  to  two  years 
of  age,  we  ought  never  to  draw  more  than  three  or  four  ounces  of  blood  in  twenty- 
four  hours.3 

2.  The  local  effects  of  leeching  must  now  be  noticed.  The  jaws  of  the  leech  may 
be  compared  to  three  saws,  each  armed  with  sixty  teeth.  It  is,  therefore,  not  sur- 
prising that  pain  and  afflux  of  blood  to  the  wounded  part  should  be  occasioned  by 
the  laceration  of  the  skin  by  a  single  leech.  I  have  sometimes  seen  one  of  these 
animals  produce  intense  redness  to  the  extent  of  an  inch  around  the  bite.  This  is 
best  observed  when  the  skin  is  delicate,  as  that  covering  the  mammae  of  the  female. 
Now  when  a  number  of  these  animals  are  applied,  their  united  local  effects  must 
have  some  influence  over  a  neighbouring  disease.  There  are  also  certain  topical 
effects  which  occur  subsequently,  such  as  ecchymosis;  the  irritation  and  inflammation 
of  the  mouths  of  the  punctures  ;  the  diffused  redness  and  the  soreness  in  the  parts 
intervening  between  the  bites,  which  cannot  be  without  influence  over  morbid  action. 
They  act  on  the  principle  of  counter-irritation.  In  taking  into  consideration  the 
beneficial  influence  of  leeches,  we  must,  therefore,  not  forget  these,  nor  the  foment- 
ations and  poultices  subsequently  employed. 

When  leeches  are  applied  to  the  temples,  especially  if  they  fix  close  to  the  ex- 
ternal canthus,  a  diffused  swelling  frequently  arises,  similar  to  that  caused  by  erysi- 
pelas. This  is  not  referable  to  any  noxious  qualities  of  the  animal,  for  it  happens 
when  the  finest  and  most  healthy  are  employed ;  nor  to  the  teeth  of  the  animal 
being  left  within  the  wound,  since  I  have  seen  it  when  the  leech  has  fallen  off  spon- 
taneously. 

In  concluding  these  remarks  on  the  local  effects  of  leeches,  I  have  only  to  add 
that,  independently  of  the  local  irritation  caused  by  the  puncture,  I  believe  the 
evacuation  of  blood  from  an  inflamed  part  may  be  more  beneficial  than  the  same 
quantity  taken  by  the  usual  operation  of  venesection.  In  other  words,  I  am  dis- 
posed to  admit  what  were  formerly  termed  the  derivative  effects  of  local  bleeding. 
The  amount  of  benefit  obtained  by  the  application  of  leeches. to  parts  that  have  been 
injured  by  falls,  &c,  as  in  fractures  and  dislocations,  has  frequently  appeared  to 
me  much  greater  than  could  be  referred  to  the  combined  influence  of  the  quantity 
of  blood  lost,  and  the  local  irritation  of  the  punctures ;  so,  also,  with  respect  to  the 
good  effects  of  leeching  hemorrhoidal  tumours.  Mr.  Wardrop  thinks  more  benefit 
is  in  some  cases  obtained  by  the  application  of  leeches  at  a  distance  from  the  affected 
organ,  constituting  what  has  been  termed  a  revulsive  operation. 

I  trust  the  remarks  now  offered  will  be  sufficient  to  prove  that,  in  estimating  the 
therapeutic  influence  of  leeches,  the  quantity  of  blood  drawn  is  not  the  only  clement 
in  the  calculation  ;  and  I  think,  in  practice,  constant  proof  will  be  found  that  leech- 
ing is  more  beneficial  than  can  be  accounted  for  by  the  mere  quantity  of  blood 
drawn. 

Uses. — The  following  are  some  of  the  uses  of  leeches : 

1.  In  children  and  delicate  adults  {as  females  and  aged  persons)  leeches  often  form 
an  excellent  substitute  for  general  bloodletting,  when  the  object  is  not  to  occasion 

1  Lancet,  Sept.  20,  1828,  p.  773. 

2  On  the  sensible  effects  of  leeches  on  man,  see  Vitet,  Train  de  la  Sangs.  Mid.  1809. 
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any  immediate  or  sudden  effect  on  the  disease.  In  children,  it  is  necessary  to  avoid 
applying  them  to  the  neck,  or  other  parts  where  compression  cannot  be  conveniently 
made. 

2.  In  local  determinations  of  Hood,  unattended  with  febrile  symptoms,  local  blood- 
letting, when  it  can  be  resorted  to,  is  generally,  though  not  invariably,  preferred  to 
phlebotomy.  The  advantages  of  leeching  over  cupping  are,  the  less  pain,  and  the 
ease  with  which  blood  may  be  procured;  for  it  is  evident  that  in  swelled  testicle,  in 
inflammation  attending  fractured  limbs,  and  in  acute  inflammation  of  the  mammary 
gland,  patients  could  not,  in  most  cases,  bear  the  necessary  pressure  of  the  cupping- 
glass;  and  in  some  parts  of  the  body,  as  the  abdomen,  blood  can  only  be  procured 
from  cupping  by  a  very  dexterous  manipulation. 

3.  In  internal  and  other  inflammatory  affections,  accompanied  with  constitutional 
disorder,  the  rule  is  to  employ  geperal  in  preference  to  local  bloodletting.  But 
circumstances  occasionally  render  the  reverse  practice  justifiable  and  proper,  as  where 
the  disease  is  not  active,  and  the  patient  delicate  and  weak.  In  many  instances  it 
will  be  found  most  advantageous  to  combine  both  modes  of  drawing  blood;  for  ex- 
ample, in  abdominal  injiammations,  the  application  of  leeches,  preceded  by  vene- 
section, will  sometimes  do  more  good  than  the  same  quantity  taken  by  the  lancet 
alone.  During  the  progress  of  fever  with  determination  of  blood  to  the  brain,  the 
application  of  leeches  to  the  temples,  after  the  use  of  bloodletting,  is  often  attended 
with  the  best  effects. 

4.  There  are  some  diseases  in  which  no  substitute  of  equal  efficacy  can  be  found 
for  leeches.  Such,  I  conceive,  are  hemorrhoid  id  tumours,  and  prolapsus  of  the 
rectum.  In  these  cases,  general  is  not  equal  to  local  bloodletting,  and  cupping  is 
out  of  the  question. 

5.  In  various  organic  diseases  leeches  will  often  be  found  an  exceedingly  useful 
palliative  means.  I  would  particularly  mention,  as  examples,  affections  of  the  heart 
and  lungs. 

6.  Dr.  Crampton1  recommends  the  application  of  leeches  to  the  internal  surfaces; 
as  to  the  conjunctiva  in  ophthalmia,  to  the  tonsils  in  cynanche  tonsillaris,  and  to 
the  internal  surface  of  the  nostrils  in  epistaxis.  The  mode  of  applying  a  leeeh  to 
the  tonsils  is  as  follows  :  pass  a  single  thread  of  silk  through  the  body  of  the  leech, 
and  make  fast  the  ligature  to  the  finger  of  the  operator;  then  apply  the  leech  to 
the  part. 

Tliere  are  few  diseases  in  which  loss  of  blood  is  required,  where  leeching  is  posi- 
tively objectionable;  indeed,  erysipelas  is  the  only  one  that  can  be  named.  Here 
it  has  been  supposed  that  the  local  irritation  caused  by  leeches  would  add  to  the 
severity  of  the  malady  ;  but  I  believe  that,  even  in  this  case,  the  objections  are  more 
imaginary  than  real.  There  are,  however,  numerous  instances  in  which  leeching 
is  negatively  objectionable;  in  some,  the  quantity  of  blood  drawn  by  these  animals 
is  insufficient  to  make  much  impression  on  the  disease,  as  in  visceral  inflammation 
of  robust  persons;  in  others,  where  the  disease  is  very  rapid  and  fatal,  the  effects 
of  leeches  are  too  slow,  as  in  croup.  Venesection  is  the  remedy  in  all  these  in- 
stances.3 

Mode  of  applying  Leeches. — Let  the  part  be  well  cleansed  (sometimes  it 
may  be  necessary  to  shave  it)  ;  then  dry  the  leeches,  by  rolling  them  in  a  clean 
linen  cloth  ;  place  them  in  the  lid  of  a  pill-box,  and  apply  to  the  affected  part.  This 
is  a  preferable  method  to  applying  them  by  the  fingers,  or  in  a  wineglass.  A  narrow 
tube  (called  a  leech-glass)  will  be  found  useful  when  we  wish  to  affix  one  of  these 
animals  to  the  inside  of  the  mouth,  or  any  particular  spot.  [By  grasping  the  body 
of  the  leech  gently  in  a  dry  cloth,  its  head  may  be  directed  to  any  part  where  we 
wish  it  to  be  applied;  and  by  gently  withdrawing  it  as  its  head  reaches  the  skin, 
we  compel  the  animal  to  fix  its  head  to  the  spot,  and  insert  its  teeth. — Ed.] 


l   Dublin  Hospital  Reports,  vol.  iii    1822. 

I  For  a  more  extended  account  of  the  uses  of  leeching,  see  Dr.  R.  Price,  Treatise  on  the  Utility  of 
Fait^u ii action ,   L8&1. 
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eral  circumstances  influence  the  fixing  of  leeches;  as  the  condition  of  the 
animal,  whether  healthy  or  otherwise  ;  the  nature  and  condition  of  the  part  to  which 
it  is  applied:  thus,  leeches  will  not  readily  attach  themselves  to  the  soles  of  the 
feet,  or  the  palms  of  the  hands,  or  to  the  hairy  parts— the  presence  of  grease, 
vinegar,  salt,  and  some  other  substances,  will  prevent  them  from  biting;  whereas, 
milk,  sugared  water,  and  blood,  are  said  to  have  the  contrary  effect.  Scarifying 
the  part  promotes  their  attachment.  The  condition  of  the  patient  also  affects  the 
fixing  of  the  animal.  Derheims1  says  that  leeches  will  not  bite  those  under  the 
influence  of  sulphur,  on  account  of  the  evolution  of  sulphuretted  hydrogen  by  the 
skin.  The  efiluvia  or  vapours  of  the  room,  as  the  fumes  of  tobacco,  sulphur, 
vinegar,  &c.,  will  prevent  them  biting,  or  even  cause  them  suddenly  to  fall  off. 

The  quantity  of  blood  a  leech  is  capable  of  drawing  varies  considerably.  I  be- 
lieve four  drachms  to  be  the  maximum.  On  an  average,  I  do  not  think  we  ought 
to  estimate  it  at  more  than  one  drachm  and  a  half.  Of  course  this  has  no  reference 
to  that  lost  after  the  animal  has  fallen  off;  and  which  varies  according  to  the  vascu- 
larity of  the  part;  in  children  being  oftentimes  very  considerable.  When  the  leech 
has  had  sufficient  it  drops  off;  but  it  is  said  that  if  the  tail  be  snipped  the  animal 
will  continue  to  bite,  the  blood  passing  out  posteriorly  as  fast  as  it  is  taken  in  by 
the  mouth.  I  have  tried  several,  but  they  usually  let  go  their  hold  the  instant  the 
tail  is  cut.  H.  Cloquet2  has  made  the  same  remark.  In  order  to  disgorge  the 
leech  of  the  blood,  the  usual  practice  is  to  apply  salt  to  its  body  ;  but  it  is  objec- 
tionable (if  you  wish  to  preserve  the  animal),  since  the  surface  is  frequently  thereby 
blistered,  and  several  days  elapse  ere  the  creature  regains  its  former  activity. 
Some  advise  squeezing  the  blood  out  by  the  mouth ;  others,  the  application  of 
diluted  vinegar  to  the  head.  If  no  kind  of  emetic  be  employed,  the  blood  remains 
for  a  considerable  time  in  the  stomach  of  the  leech  undigested,  but  without  putre- 
fying. 

After-Treatment. — When  leeches  have  fallen  off,  it  is  generally  desirable  to 
promote  the  sanguineous  discharge.  This  is  best  done  by  the  use  of  warm  fomenta- 
tions or  cataplasms;  or  even,  in  some  cases,  by  cupping-glasses.  Great  caution  is 
necessary  in  the  case  of  children.  Some  years  since,  the  application  of  a  leech  was 
ordered  to  the  chest  of  a  child  labouring  under  pneumonia;  it  was  at  the  same  time 
mentioned  that  the  bleeding  should  be  encouraged.  The  directions  were  literally 
fulfilled — the  discharge  of  blood  was  assiduously  promoted — until  so  large  a  quan- 
tity had  been  lost  that  death  was  the  result.  No  attempt  was  made  to  stop  it,  nor 
notice  sent  to  the  Dispensary,  in  the  practice  of  which  the  case  occurred.  The  child 
being  illegitimate,  and  the  mother  evidently  careless  of  its  recovery,  led  some  to 
suspect  that  this  did  not  take  place  through  mere  ignorance.  In  another  instance 
two  leeches  were  ordered  for  a  child  aged  about  eighteen  months,  suffering  with 
pneumonic  inflammation,  a  consequence  of  measles.  The  following  day  the  poor 
little  creature  was  found  in  a  fainting,  or  rather  dying  state,  with  face  and  lips 
completely  blanched.  On  inquiry,  it  appeared  the  leech-bites  were  still  bleeding, 
and  no  attempt  had  been  made  to  stop  the  discharge,  the  mother  thinking  it  would 
be  beneficial,  more  especially  as  the  pneumonic  symptoms  had  considerably  abated. 
As  predicted,  the  little  sufferer  died  within  twenty-four  hours. 

In  some  persons,  there  appears  to  be  an  hereditary  predisposition  to  hemorrhage, 
bo  that  very  slight  wounds  are  attended  with  serious  and  even  fatal  effects.  Mr. 
Wilson,  quoted  by  Mr.  Wardrop,3  has  related  the  case  of  a  child  where  one  leech 
had  nearly  caused  death,  by  the  serious  hemorrhage.  When  about  three  or  four 
years  old,  this  child  bit  its  tongue,  and,  notwithstanding  that  every  attempt  was 
made  to  stop  the  discharge,  death  took  place  from  the  loss  of  blood. 

I  have  been  called  to  many  cases  of  hemorrhage  after  leech  bites,  and  have  never 
failed  in  stopping  it  by  compression.    Sometimes  mere  exposure  to  the  air  will  be  suf- 

'  OpnsuPTa^ledlZdeS  ^^  P-  m'  1825,  >  JDUl.de  Midec.  art.  SangSue,p.83. 
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ficient ;  or,  if  this  fail,  we  may  apply  a  dossil  of  lint  and  a  bandage.  In  other 
iustances,  this  will  not  succeed.  I  usually  employ  compression,  thus  :  roll  a  piece 
of  lint  into  a  fine  cone,  and  introduce  it  into  the  bites  by  means  of  a  needle  or  probe  ■ 
over  this  lay  a  compress  and  bandage.  Sponge  may  be  substituted  for  the  lint! 
Various  other  modes  have  been  proposed;  some,  I  think,  exceedingly  cruel,  since  I 
do  not  believe  them  ever  necessary.  I  allude,  now,  to  the  application  of  a  redhot 
needle;  and  to  passing  a  needle  through  the  orifice,  and  wrapping  thread  round,  just 
as  a  farrier  stops  the  discharge  of  blood  from  the  vein  of  a  horse.  Some  employ 
absorbing  powders,  as  gum  arabic ;  or  styptic  washes,  as  a  saturated  solution  of 
alum.  One  very  effectual  means  is  to  apply  a  stick  of  lunar  caustic  scraped  to  a 
point,  or  powdered  nitrate  of  silver.  Sir  Charles  Bell,  in  one  case,  stitched  up  the 
wound. 

Accidents  from  Leeches  in  the  Mucous  Cavities. — The  ancients  were 
very  apprehensive  of  the  ill  consequences  likely  to  arise  from  swallowing  leeches. 
That  their  fears  were  not  groundless  is  proved  from  the  following  circumstances 
related  by  the  celebrated  Baron  Larrey.  When  the  French  army  entered  upon  the 
deserts  which  separate  Egypt  from  Syria,  the  soldiers,  pressed  by  thirst,  threw  them- 
selves on  their  faces,  and  drank  greedily  of  the  muddy  water,  and  which,  unknown 
to  them,  contained  leeches  [Sanguimya  segyptiaca),  having  the  form  of  a  horse- 
hair, and  the  length  of  a  few  lines  only.  Many  of  them  felt  immediately  stings, 
or  prickling  pains,  in  the  posterior  fauces,  followed  by  frequent  coughs,  glairy  spots, 
slightly  tinged  with  blood,  and  a  disposition  to  vomit,  with  a  difficulty  of  swallow- 
ing, laborious  respiration,  and  sharp  pains  in  the  chest,  loss  of  appetite  and  rest 
attended  with  great  uneasiness  and  agitation".  On  pressing  down  the  tongue  of  the 
individual  first  attacked,  a  leech  was  discovered,  which  was  with  difficulty  removed 
by  the  forceps.  Little  or  no  hemorrhage  followed,  and  the  patient  recovered. 
Those  which  had  attached  themselves  to  the  posterior  fauces  were  removed  by  the 
use  of  gargles  composed  of  vinegar  and  salt  water.  The  Chief  of  Brigade,  Latour- 
Mauberg,  commander  of  the  22d  regiment  of  chasseurs,  swallowed  two  in  the  deserts 
of  St.  Makaire,  a  day's  journey  from  the  Pyramids,  which  so  much  weakened  him, 
that  his  convalescence  was  long  and  difficult. 

Derheims1  relates  a  case  where  a  young  man,  who  had  leeches  applied  to  his  anus, 
was  so  unfortunate  as  to  have  one  enter  his  rectum  unnoticed.  The  animal  made 
several  punctures,  and  was  not  expelled  until  some  hours  after,  when  salt-water 
injections  were  used.  The  wounds  caused  by  the  bites,  however,  did  not  heal  for 
several  months,  during  which  time  the  patient  suffered  considerably,  and  constantly 
passed  blood  with  the  feces. 

Whenever  practicable,  salt-water  injections  should  be  resorted  to.  In  the  fol- 
lowing cases  related  by  Derheims2  this  practice  could  not  be  adopted.  Two  small 
leeches  were  applied  to  the  gums  of  an  infant  during  the  period  of  dentition,  and 
by  the  inattention  of  the  nurse  they  fixed  themselves  at  the  back  part  of  the  mouth, 
and,  becoming  gorged  with  blood,  caused  great  difficulty  of  respiration.  The  infant, 
by  strongly  closing  the  jaws,  prevented  the  removal  of  the  animals,  who  only  ceased 
their  hold  when  they  were  filled  with  blood.  The  hemorrhage  continued  for  two 
hours. 

Ill  effects  have  resulted  from  swallowing  leeches.  A  lady  accidentally  swallowed 
a  leech  she  was  applying  to  her  gums.  Acute  cardialgia  soon  came  on,  with  a  feel- 
ing of  erosion  and  creeping  in  the  interior  of  the  stomach ;  sometimes  convulsive 
movements  in  the  limbs  and  muscles  of  the  face ;  frequency  and  irregularity  of  the 
pulse ;  universal  agitation  and  paleness  of  the  countenance.  The  physician  who 
was  called  in,  recollecting  the  fact  ascertained  by  Bibi^na,  that  leeches  could  not 
live  in  wine,  administered  half  a  glass  every  quarter  of  an  hour.  The  symptoms 
were  soon  alleviated ;  and  the  fourth  dose  caused  vomiting,  by  which  the  dead  leech 


i  Op.  supra  cit.  p.  140.  -  Page  140. 
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was  evacuated,  with  much  glairy  matter,  mixed  with  clots  of  black  blood.     By  a 
proper  subsequent  treatment,  the  patient  recovered  in  eight  days  ' 

[The  following  case  occurred  within  our  knowledge  :  A  lady  was  directed  to 
apply  a  leech  to  the  septum  of  the  nose.  By  some  accident  the  animal  insinuated 
itself  into  the  nasal  cavities,  and,  reaching  the  posterior  nares,  the  patient  was  irre- 
sistibly compelled  to  swallow  it.  No  uneasiness  was  felt,  probably  owing  to  t he 
leech  having  already  drawn  much  blood.  A  moderately  strong  solution  of  chloride 
of  sodium  was  administered  at  short,  intervals.  The  leech  was  not  discharged  by 
vomiting,  and  it  did  not  pass  by  the  bowels.  The  patient  suffered  from  no  unusual 
symptoms,  probably  owing  to  the  rapid  administration  of  the  solution  of  salt. — Ed.] 


class  vi,  Insecta,  gom/ms.— Insects, 

Characters. — Articulated  animals  with  G  feel  (hexapada),  one  pair  of  antennae,  a  dorsal  vessel 
for  circulation,  respiring  l>y  trachea,  and  undergoing  metamorphosis  (being  successively  ovum,  larva, 
pupa,  and  imago).     Head  distinct  from  the  thorax. 

Order  I.  COLEOPTERA,  Linnccus.— BEETLES. 

Characters. — 4  wings,  of  which  the  two  upper  or  anterior  elytra  or  (wing  cases)  are  horny 
or  leathery,  united  down  the  back  by  a  straight  suture;  lower  or  posterior  wings  folded  longi- 
tudinally     Mandibles  and  jaws  for  mastication. 

354.  CANTHARIS  VESICA  TORIA,  LatreUle,  L.  E.  D.-THE  BLISTER 
BEETLE,  OR  SPANISH  FLY. 

Lytta  vesicatoria,  Fabricius  ;  Meloe  vesicatorius,  Linna'us. 
(The  whole  fly.  E.— Cantharis,  U.  S.) 

History. — Hippocrates  employed  in  medicine  an  insect  which  he  calls  xo.v9a.nii, 
whose  effects  were  similar  to  those  of  our  Cantharis  vesicatoria.  Hence,  it  has  been 
erroneously  inferred  by  some  writers  that  our  blistering  beetle  is  identical  with  that 
employed  by  the  ancients.  That  this  inference  is  incorrect  is  proved  by  the  follow- 
ing facts.  In  the  first  place,  many  beetles  agree  in  their  effects  on  the  system  with 
those  of  Cantharis  vesicatoria;  secondly,  the  word  xavOapis  merely  signifies  a  small 
beetle  or  scarabaeus  parvus ;  thirdly,  both  Dioscorides2  and  Pliny3  refer  to  several 
kinds  of  can ,tha rules,  but  remark  that  the  most  powerful  are  those  with  transverse 
yellow  bands  on  the  wings,  and  that  those  which  are  homogeneous  in  colour  are 
weak  and  inert.  It  is  tolerably  clear,  therefore,  that  neither  of  these  ancient  writers 
was  acquainted  with  Cantharis  vesicatoria.  Now  the  characters  assigned  to  the 
ancient  blistering  insect  agree  precisely  with  those  of  two  species  of  Mylabris.  Bur- 
meister4  suggests  that  Mylabris  Fimdini,  a  native  of  the  south  of  Europe,  was  the 
species  used  by  the  ancients.  Mylabris  Cickorii  is  employed  as  a  blistering  beetle 
at  the  present  day  in  China  and  some  parts  of  Hindostan,  and  may,  perhaps,  have 
ieen  used  by  the  Greeks  and  Romans. 

Zoology.  Gen.  Char. — Antenn as  elongate,  simple,  filiform.  Maxillary  palpi 
with  terminal  joint  somewhat  ovate.  Head  large,  heart-shaped.  Thorax  small 
rather  quadrate,  narrower  than  the  elytra,  which  are  as  long  as  the  abdomen  soft' 
linear,  the  apex  slightly  gaping.      Wings  two,  ample  (J.  F.  Stephens).5 

Sp.  Char—Bright  glossy  brass-green  or  bluish,  glabrous;  beneath  more  glossy, 
with  a  few  hairs.  Breast  densely  pubescent,  finely  punctured.  Head  and  thorax 
with  a  longitudinal  channel.  Elytra  with  two  slightly  raised  lines.  Tarsi  viola- 
ceous.    Antennae  black,  with  the  basal  joint  brassy  (J.  F.  Stephens). 


1  Recueil  r>e'riodiqh-e.  2  i,i),    j,   crt„  §r) 

3  Hist.  Nat.  II).  xxix.  cap.  30,  ed.  Valp.  *  Man    of  Fi,in,»nJ    v.,.  ui       i      j         .„, 

'  Man.  of  Brit.  Coleopt.  p.  334,  1839.  '  0j  Enlomo1-  b>  Sbnckard,  p.  562,  1830. 
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Form  elongated,  almost  cylindrical.  Length  six  to  eleven  lines.  Breadth  one 
to  two  lines.  Colour  brass  or  copper  green.  Odour  nauseous,  unpleasant.  Body 
covered    with    whitish-gray    hairs, 

which   are  most  numerous  on  the  Fig.  426. 

thorax.  Head  large,  subcordate, 
with  a  longitudinal  furrow  along 
its  top.  Eyes  lateral,  dark  brown. 
Thorax  not  larger  than  the  head, 
narrowed  at  the  base.  Elytra  from 
four  to  six  lines  long,  and  from 
3-4ths  to  1 J  lines  broad ;  costa 
slightly  margined.  Wings  ample, 
thin,  membranous,  veined,  transpa-  Cantharides. 

rent,  pale  brown  ;  tips  folded.  Legs 

stout,  from  four  to  six  lines  long,  the  hinder  ones  longest ;  tibise  clavate,  in  the 
female  all  terminated  by  two  small  movable  spurs;  in  the  male,  the  two  hinder  pairs 
of  extremities  alone  have  this  arrangement,  the  anterior  ones  having  but  one  spur ; 
last  joint  of  the  tarsi  with  a  pair  of  bifid  claws.  Abdomen  soft,  broadest  in  the 
female.     In  the  female,  near  the  anus,  are  two  articulated,  caudal  appendages. 

The  internal  organization  of  these  animals  has  been  elaborately  studied  by  Audonin1  and  by 
Brandt2  The  Nervous  System  consists  of  a  cerebrospinal  axis,  and  a  double  and  single 
sympathetic  system.  The  cerebrospinal  axis  consists  of  a  double  nervous  cord,  and  nine  gan- 
glia (two  cephalic,  one  of  which  is  the  brain,  three  thoracic,  and  four  abdominal).  The  si>t«le 
sympathetic  system  commences  at  the  brain  by  two  branches,  which  unite  at  the  ganglium  frontal  e, 
from  which  a  single  nerve  proceeds  along  tlie  oesophagus  to  the  stomach,  where  it  divides  in- 
to two,  forming  at  its  division  a  small  ganglion.  The  double  sympathetic  system  consists  of  four 
ganglia  placed  on  the  oesophagus,  two  on  either  side  of  the  sinale   nervous  cord  just  described, 

with  which,  as  well   as  with  the  brain,  they  are 
Fi".  427.  connected   by   nervous   twigs.      The   Vascular 

System  consists  of  a  simple  pulsating  dorsal  vessel, 
which  extends  from  the  head  to  the  extremity  of 
the  abdomen.  The  Respiratory  System  con- 
sists of  ten  pair  (three  thoracic,  seven  abdominal) 
of  stigmata,  which  open  into  the  trachea3.  The 
Digestive  System  consists  of  the  mouth,  which 
terminates  in  the  pharynx.  The  latter  contracts 
into  a  long  muscular  (esophagus,  which  ends  in 
an  elongated  fusiform  stomach.  The  larter  is 
marked   transversely    by   bands   formed    by   the 

Fig.  42S. 


Male  Genital  Organs  of  Cantharis 
vesicatoria. 

a  a.  Testicle. 

b  b.  Vasa  deferentia.  . 

c  c,cc,cc,c  c.  The  four  pair  of  vesieulr 

seminales,  or  epididymoid  vessels. 
d.  The  common  spermatic  tube. 
t.   Portion  of  the  intestinal  tube  inverted. 
/.  Last  abdominal  ring. 


Female  Organs  of  Cantharis 
vesicatoria. 

a  a.  The  ovaries  covered  by  the  egg  tubes; 
each  ovary  sends  out  an  oviduct,  b. 
The  two  ducts  unite  to  form  the  com- 
mon oviduct,  which  receives  the  ex- 
cretory tube  of  the  spermatheca,  c,  and 
of  other  appendages,  it  it. 

e.  Portion  of  the  inverted  intestine. 

/.  Last  abdominal  ring. 


1  Ann.  des  Scienc.  Nat.  t.  ix.  p.  31. 
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muscnlaT  coat.  Between  the  stomach  and  intestine  is  a  valve  (pylorus)  formed  by  four  small 
floating  kidney-shaped  bodies.  The  small  intestine  forma  two  curvatures,  and  then  proceeding 
directly  backwards,  terminates  in  the  swollen  cacum,  which  ends  in  the  very  short  narrow  rec- 
tum. The  biliary  vessels  consist  of  six  very  long,  filiform,  convoluted  tubes,  which  terminate 
anteriorly  at  the  stomach  near  the  pylorus,  and  posteriorly  at  the  intestine  near  the  caecum. 
The  Sexual  System  of  the  Male  consists  of  a  pair  of  spherical  testicles,  having  externally  a 
granulated  appearance  ;  two  vasa  deferentia,  which  have  a  ringed  appearance;  three  or  four 
pairs  of  tubes  (seminal  vesicles  or  epididymoid  vessels),  the  functions  of  which  are  imperfectly 
known  ;  a  common  spermatic  duel ;  and  a  penis,  which  has  three  barbs  or  hooks  at  its  extremity, 
and  is  enveloped  by  a  sheath.  The  Female  Organs  consist  of  two  large,  hollow,  egg-shaped 
ovaries,  the  cavities  of  which  are  called  calyces.  On  their  external  surface  is  an  immense  num- 
ber of  pyriform  egg-tubes.  From  each  ovary  or  calyx  arises  an  oviduct,  and  the  two  oviducts  by 
their  junction  form  the  common  oviduct,  the  lower  portion  of  which  is  called  the  vagina.  Into 
the  common  oviduct  passes  a  tube  from  a  vascular  bag,  called  spermatheca  (vesiade  copulatrice, 
Auduoin).  and  also  from  other  appendages  (sebaceous  glands,  Audouin). 

I  must  refer  to  Audouin's  paper  for  an  amusing  account  of  the  amours  of  these  animals. 

Hab. — Europe.  Originally,  perhaps,  a  native  of  the  southern  parts,  especially 
Italy  and  Spain.  Now  found  in  France,  Germany,  Hungary,  Russia,  Siberia,  and 
England.  With  us  they  are  rare.  In  the  summer  of  1837,  they  were  abundant  in 
Essex  and  Suffolk.1  They  are  found  on  species  of  Oleaceee  (as  the  ash,  privet,  and 
lilac),  and  of  Caprifolicuxae  (as  the  elder  and  Lonicera). 

Mode  of  catching  Cantharides. — In  the  south  of  France  these  animals  are 
caught  during  the  "month  of  May,  either  in  the  morning  or  evening,  when  they  are 
less  active,  by  spreading  large  cloths  under  the  trees,  which  are  then  strongly 
shaken  or  beaten  with  long  poles.  The  catchers  usually  cover  their  faces,  and 
guard  their  hands  by  gloves.3  Various  methods  have  been  recommended  for  kill- 
ing the  insects ;  such  as  exposing  them  to  the  vapour  of  vinegar  (the  practice  men- 
tioned by  Dioscorides),  or  of  hot  water,  or  of  spirit  of  wine,  or  of  the  oil  of  tur- 
pentine. Geiger  states  that,  if  destroyed  by  dropping  oil  of  turpentine  into  the 
bottle  in  which  they  are  contained,  they  are  not  subject  to  the  attack  of  mites; 
but  I  believe  they  are  more  frequently  destroyed  by  immersing  the  cloths  contain- 
ing them  in  hot  vinegar  and  water,  and  then  drying  on  hurdles  covered  with  paper 
or  cloths. 

Preservation. — Cantharides  should  be  preserved  in  well-stoppered  bottles,  and 
to  prevent  them  from  being  attacked  by  mites  (Acarus  domesticus),  a  few  drops  of 
strong  acetic  acid  should  be  added  to  them.  I  have  found  this  a  most  successful 
mode  of  preservation.  (Besides  mites,  they  are  subject  to  the  attacks  of  a  moth 
(Tinea  fiavifrontella),  and  two  coleopterous  insects  (Anthrenus  muscorum  and 
Hoplia  fariaosa). 

Commerce. — Cantharides  are  imported  from  St.  Petersburg,  in  cases,  each  con- 
taining 160  or  170  lbs. ;  and  also  from  Messina,  in  barrels  or  cases,  holding  each 
about  100  lbs.  They  are  principally  brought  over  towards  the  end  of  the  year. 
In  1889,  duty  (Is.  per  lb.)  was  paid  on  16,376  lbs. 

The  cantharides  from  St.  Petersburg  are  the  largest  and  most  esteemed.  They 
are  somewhat  more  copper-coloured  than  the  French  or  English  varieties,  which 
have  rather  a  brassy  than  copper  tint.  Sir  James  Wylie3  states  that  they  are  very 
abundant  in  the  southern  provinces  of  Russia. 

Characteristics  for  Medico-legal  Purposes.— There  are  no  chemical  tests 
for  cantharides,  to  be  relied  on.  Orfila4  has  published  an  account  of  the  effects  of 
various  reagents  on  tincture  of  cantharides ;  but  they  are  unimportant.  Cantha- 
rides are  rarely  met  with  in  a  sufficiently  perfect  form  to  enable  us  to  recognize 
them  by  their  zoological  characters.  Their  physical  characters  are  much  more  im- 
portant. In  all  powders  of  cantharides  golden  green  particles  may  be  distinguished  : 
these  may  be  separated  from  the  other  contents  of  the  stomach  by  immersing  them 
in  boiling  water ;  the  fatty  matter  rises  to  the  surface,  while  the  cantharides  powder 
falls  to  the  bottom.     Orfila  has  recognized  these  particles  in   a  body  nine  months 


1  Westwond.  Intr .  to  the  Mod.  Classif.  of  Insects,  vol.  i.  1839  s  d:,i,,,,i    n  •   .    j      r> 

•  Pharmacopoeia  Castrensis  Ruthenica,  p.  243,  Petropoli,  l&lu'.  «  TolTcol.' Gin.'  S'  '' 
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after  interment ;  so  that  they  do  not  readily  decompose,  even  when  mixed  with  de- 
caying animal  matters.  [A  portion  of  the  suspected  substance  spread  in  a  thin 
layer  should  be  allowed  to  dry  on  a  piece  of  glass.  When  dried,  either  by  the 
naked  eye  or  by  the  aid  of  a  lens,  the  green  and  copper-coloured  particles  of  the 
wings  may  be  seen,  if  cantharides  be  present,  on  one  or  both  sides  of  the  glass. — 
Ed.]  Some  other  insects,  however,  have  the  same  golden-green  colour,  but  are 
without  vesicating  properties;  and  vice  versa,  there  are  many  insects  which  vesicate, 
but  which  have  not  a  golden-green  colour.  The  physical  characters  of  the  particles, 
aided  by  their  physiological  effects,  together  form  tolerably  conclusive  evidence  of 
the  presence  of  cantharides.  To  judge  of  the  effects  of  cantharides,  and  their  pre- 
parations, we  should  proceed  as  follows:  If  the  suspected  matter  be  a  liquid,  eva- 
porate it  to  the  consistence  of  an  extract ;  then  digest  in  repeated  quantities  of 
sulphuric  ether.  The  ethereal  solutions  are  to  be  mixed,  and  allowed  to  evaporate 
in  the  air ;  the  vesicating  properties  of  the  residuum  may  be  determined  by  apply- 
ing it  to  the  inside  of  the  lip  or  to  the  arm.  If  the  suspected  matter  contain  solid 
particles,  these  are  to  be  digested  in  ether,  and  the  concentrated  tincture  applied  to 
the  inner  surface  of  the  lip.1  Dr.  Hastings2  has  published  an  interesting  fatal  case 
of  inflammation  of  the  alimentary  canal  and  urinary  organs.  The  symptoms  simu- 
lated those  caused  by  excessive  doses  of  cantharides;  but  the  moral  and  other 
evidence  seemed  to  negative  the  suspicion  that  insects  had  been  taken. 

Adulteration  and  Goodness. — The  goodness  or  quality  of  cantharides  may 
be  recognized  by  their  odour,  and  freedom  from  other  insects,  especially  mites. 
Sometimes  the  powder,  but  more  commonly  the  plaster,  is  adulterated  with  pow- 
dered euphorbium.  I  have  been  informed,  by  persons  well  acquainted  with  the 
fact,  that  it  is  a  common  practice,  amongst  certain  druggists,  to  mix  one  pound  of 
euphorbium  with  fourteen  pounds  of  powdered  Spanish  flies. 

Composition. — Cantharides  were  analyzed  in  1803  by  Thouvenal,3  in  1804  by 
Beaupoil,*  and  in  1810  by  Roubiquet.5 


Thouvenal' s  Analysis 
Watery  extract     .  .  . 
Subsequent   alcoholic 

extract 

Subsequent     ethereal 

extract 

Insoluble  residuum  .  . 


37.50 
10.42 


2. OS 
50.00 


Total 100.00 


BeaupoiVs  Analysis. 

Black  matter,  insoluble  in 
alcohol,  but  soluble  in 
water      12.94 

Yellow  matter,  soluble  in 
water,  alcohol,  and  ether     12.94 

Green  oil,  soluble  in  alco- 
hol and  ether 13.99 

Parenchyma,  salts,  and  ox- 
ide of  iron 60.13 

Phosphoric  acid ? 

Total     100.00 


Robiquet's  Analysis. 

1.  Cantharidin. 

2.  Green  fatty  oil,  soluble  in  alcohol. 

3.  Fatty  matter,  insoluble  in  alcohol. 

4.  Yellow  viscid  substance,  soluble  in 

water  and  alcohol  (osmazome  ?). 

5.  Black  matter,  soluble  in  water,  in- 

soluble in  alcohol. 

6.  Yellow  matter,  soluble  in  ether  and 

alcohol. 

7.  Free  acetic  and  uric  acids. 

8.  Phosphate  of  lime,  and  phosphate 

of  magnesia. 


Cantharis  vesicatoria. 

1.  Cantharidin  (Vesicatorin ;  Cantharides-Camphor). — Has  been  found  in  Cantharides  vesica- 
toria, Lytta  viltata,  Mylabris  Cichorii,  and  other  vesicating  insects.  Probably  exists  in  all  the 
blistering  beetles.  To  procure  it,  concentrate  an  alcoholic  tincture  (prepared  by  percolation) 
and  set  aside;  the  cantharadin  slowly  crystallizes.  It  is  purified  by  washing  with  cold  alcohol, 
and  boiling  with  alcohol  and  animal  charcoal.  Its  properties  are  as  follows:  It  crystallizes  in 
the  form  of  micaceous  plates,  which  are  fusible,  forming  a  yellow  oil,  which  by  a  stronger  heat 
is  vaporizable.  forming  white  vapours;  these  subsequently  condense  into  acicular  crystals  of 
cantharidin  Dana  regards  it  as  an  organic  alkali,  but  without  any  just  grounds;  for  it  will  not 
restore  the  blue  colour  of  litmus  paper  reddened  by  an  acid.  Gmelin's  opinion,  that  it  is  a  solid 
volatile  oil  seems  to  be  correct.  When  isolated,  it  is  not  soluble  in  water,  but  becomes  so  by 
combination  with  the  other  constituents  of  cantharides;  the  yellow  matter  probably  being  the 
principal  agent  in  rendering  it  so.  This,  then,  is  the  reason  why  an  aqueous  infusion  of  the 
insects  contains  cantharidin  in  solution.  Cold  spirit,  digested  on  cantharides,  extracts  cantha- 
ridin •  which  it  can  only  do  by  the  agency  of  some  of  the  other  principles  of  the  flies.  It  is 
easily  soluble  in  ether,  oils  (volatile  and  fixed),  and  hot  spirit  of  wine  ;  and  from  the  latter  it 
separates  as  the  liquid  cools.     Concentrated  boiling  sulphuric  acid  dissolves  cantharidin;   the 


'  see  Ann   d'HvgHne  Publique,  1835,  xiii.  p.  455. 

•  Trans,  of  tkt  Provin.  U'd.  and  Surg.  Assoc,  vol.  I.  p.  402. 
3  .i»,i.  deChim.  xlvii.  2:30. 
'  Ibid.  Ixxvi.  302. 

VOL.  II. — 71 
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solution  is  slightly  brown ;  when  diluted  with  water  it  deposits  small  needie-like  crystals  of 
cantbaridio.  Boiling  nitric  and  hydrochloric  adds  dissolve  it  without  changing;  colour;  the  so- 
lutions, by  cooling,  deposit  it.  Cantharidin  is  dissolved  by  potash  and  soda;  but  when  concen- 
trated acetic  acid  is  added  to  the  solution,  the  cantharidin  is  precipitated.  Ammonia  is  with- 
out action  on  it.  According  to  Regnaud,  it  consists  of  carbon  6 1.G8  ;  hydrogen  G.04  ;  and  oxygen 
32.28. 

Robiquet  thus  describes  the  effects  of  cantharidin:  The  l-100th  part  of  a  grain,  placed  on  a 
slip  of  paper  and  applied  to  the  edge  of  the  lower  lip,  caused,  in  about  a  quarter  of  an  hour, 
small  blisters.  A  little  cerate  being  applied,  served  only  to  extend  the  action  over  a  larger 
surface,  and  both  lips  were  in  consequence  covered  with  blisters.  Some  atoms  of  cantharidin, 
dissolved  in  two  or  three  drops  of  almond  oil,  were  rubbed  over  a  small  piece  of  paper,  and 
applied  to  the  arm  ;  in  six  hours  the  blister  was  formed,  the  size  of  the  paper.  The  volatility 
of  cantharidin  at  a  comparatively  low  temperature,  and  the  action  of  the  vapour  on  the  con- 
junctival membrane,  are  shown  by  the  accident  which  happened  to  one  of  Robiquet  s  pupils, 
who  was  watching  its  crystallization,  and  felt  acute  pain  in  the  conjunctiva,  which  was  followed 
by  inflammation,  accompanied  with  small  phlyctenae,  and  loss  of  sight  for  several  days.  Robi- 
quet, who  was  not  so  near  the  liquid,  suffered  but  slightly.  I  have  suffered  once  in  preparing 
this  substance.  I  applied  one  drop  of  an  ethereal  solution  of  impure  cantharidin  to  the  inside 
of  the  lower  lip;  but  immediately  afterwards,  repenting  of  my  temerity,  I  wiped  it  carefully 
off.  In  about  an  hour  a  blister  had  formed  on  the  inside  of  the  lip,  and  it  was  five  or  six  days 
before  the  part  had  completely  healed.  Bretonneau,  in  his  experiments  on  animals,  has  not 
found  any  marked  aphrodisiac  effect  produced  by  cantharidin.  He  found  that  it  rendered  the 
circulation  slower,  and  caused  fatal  lethargy. 

2.  Volatile  Odorous  Oil7 — Orfila  asserts  that  volatile  odorous  oil  is  one  of  the  constituents 
of  the  insects.  The  distilled  water  of  cantharides  is  strongly  odorous  and  milky;  and  its 
vapour  affects  the  eyes  and  kidneys  like  cantharides. 

The  active  and  odorous  principles  of  cantharides  reside  principally  in  the  sexual  organs  of 
the  animals.  Both  Farines  and  Zier  tell  us,  that  the  soft  contain  more  active  matter  than  the 
bard  parts.  It  appears,  also,  that  the  posterior  is  much  more  acrid  than  the  anterior  portion 
of  the  body;  and  Zier  says  the  ovaries  are  particularly  rich  in  this  active  matter.  If  so,  it  is 
evident  that  we  ought  to  prefer  large  female  to  male  insects.  It  is  a  well-known  fact,  that  the 
odour  of  these  animals  becomes  much  more  powerful  at  the  season  of  copulation  than  at  other 
periods  ;  and  that  persons  sitting  under  the  trees  in  which  these  insects  are  found,  at  this  season 
more  particularly,  are  very  apt  to  be  attacked  with  ophthalmia  and  ardor  urinte. 

Physiological  Effects,  a.  On  Animals. — The  principal  experiments  with 
cantharides  on  animals  (dogs)  are  those  of  Orfila1  and  Schubarth.3  It  results  from 
their  investigations,  that  these  insects  cause  violent  inflammation  in  the  parts  to 
which  they  are  applied,  and  an  affection  of  the  nervous  system  (spinal  cord,  princi- 
pally). Injected  into  the  jugular  vein,  the  oleaginous  infusion  caused  tetanus;  in- 
troduced into  the  stomach,  the  oesophagus  being  tied,  the  tincture  produced  insensi- 
bility (Orfila).  Inflammation  of  the  inner  coat  of  the  bladder  was  observed  when 
the  poison  had  remained  in  the  stomach  for  a  few  hours  before  death. 

(3.  On  Man. —  The  topical  (facts  of  cantharides  are  those  of  a  most  powerful 
acrid.  When  these  insects  are  applied  to  the  skin,  the  first  effects  noticed  are,  a 
sensation  of  heat  accompanied  by  pain,  redness,  and  slight  swelling.  These  phe- 
nomena are  soon  followed  by  a  serous  effusion  between  the  corium  and  epidermis, 
by  which  the  latter  is  raised,  forming  what  is  commonly  termed  a  Ulster,  or,  in  the 
more  precise  language  of  the  cutaneous  pathologist,  an  ampulla  or  bulla.  The 
effused  liquid  has  a  pale-yellow  colour,  with  a  very  feeble  taste  and  smell.  Two 
analyses  of  it  have  been  made : — 


Analysis  by  Dr.  Bostock. 

Albumen 6.00 

Uncoa^ulable  matter 0.14 

Salts 1.00 

Water 92.86 

100.00 


Analysis  by  Brandes  and  Reimann. 
Albumen 

A  hn^Lm?tte.rVWith  mUr'ate  <*  ■mmoniB," potash  Baits,  carl 

Wat        '     Ctate'  munate.  and  sulphate  of  soda  ....  .      .      0.26 

a  er   ' 93  99 

100.00 

If  the  cuticle  be  removed,  the  subjacent  corium  is  seen  intensely  reddened,  and, 
by  exposure  to  the  air,  oftentimes  becomes  exceedingly  painful.  If  irritants  be 
applied,  a  secretion  of  pus  takes  place  and  sometimes  a  whitish-looking  false  mem- 

•  Toxicol.  Gin.  *  Wibmerj  WiTk  d   Arzne.m  u  G.fu^  ^   ...   g  ^ 
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brane  is  formed.  Long-continued  irritation  occasionally  causes  tubercular  granu- 
lations. Not  unfrequently  I  have  noticed  ecthymatous  pustules  around  the  blistered 
surface ;  and  in  one  remarkable  case,  which  fell  under  my  notice,  the  whole  body, 
but  more  especially  the  pectoral  region  (to  which  the  blister  had  been  applied),  was 
covered  with  them.  Sometimes  the  vesicles  of  eczema  occur.  Ulceration  and  gan- 
grene are  not  uncommon;  the  latter  effect  is  occasionally  observed  after  exanthe- 
matous  diseases,  especially  measles.  I  have  seen  death  result  therefrom  in  two 
instances.  The  constitutional  symptoms  frequently  produced  are  excitement  of  the 
vascular  system  (as  denoted  by  the  increased  frequency  of  pulse,  heat  of  skin,  and 
furred  tongue),  and  irritation  of  the  urinary  and  genital  organs  (marked  by  heat  and 
pain  in  passing  the  urine,  which  is  usually  high  coloured,  or  there  may  be  complete 
suppression).  It  not  unfrequently  happens  that  the  part  to  which  a  blister  has 
been  applied  remains  considerably  darker  coloured  than  the  surrounding  skin. 
Rayer  states  that  the  disappearance  of  these  discolorations  is  hastened  by  the  use 
of  sulphurous  baths. 

When  swallowed,  cantharides  act  topically  on  the  gastro-intestlval  membrane  ;  in 
poisonous  quantities  they  excite  inflammation  of  the  mucous  lining  of  the  aliment- 
ary canal,  with  constriction  and  difficulty  of  swallowing,  which  is  sometimes  so 
great,  that  not  a  particle  of  fluid  can  be  got  into  the  stomach  without  the  most 
inexpressible  anguish;  violent  burning  pain,  nausea,  vomiting,  frequently  of  bloody 
matters,  sometimes  with  flakes  like  the  inner  lining  of  the  alimentary  tube,  and 
great  tenderness  to  touch.  These  phenomena  sufficiently  indicate  the  gastric  in- 
flammation. Ptyalism  is  not  an  uncommon  occurrence.  The  enteritic  symptoms 
are,  abundant  and  frequent  evacuations,  sometimes  of  blood,  with  horrible  griping 
and  burning  pain,  and  exquisite  sensibility  of  the  abdomen. 

The  volatile  odorous  matter  evolved  by  these  insects  is  a  local  irritant;  for  it 
causes  itching  and  even  inflammation  of  the  eyelids  and  conjunctiva,  irritation  of 
the  air-passages,  marked  by  epistaxis,  convulsive  sneezing,  &c.  If  it  be  inhaled, 
as  is  done  when  persons  sit  under  trees  on  which  the  animals  are  found,  or  by 
breathing  the  vapour  of  decoction  of  cantharides,  an  affection  of  the  urinary  orgaus 
may  be  brought  on.  The  same  remote  effects  may  also  be  excited  by  blisters,  by 
handling  the  insects,  by  applying  them  to  wounds,  by  swallowing  them,  or  by  in- 
jecting solutions  of  their  active  principle  into  the  veins.  We  may  classify  the 
remote  effects  of  cantharides  into  those  observed  in  the  urino-genital,  the  nervous, 
and  the  vascular  systems. 

ao.  Action  on  the  Urino  genital  System. — The  pain  in  the  loins,  and  the  alteration 
in  the  quantity  and  quality  of  the  urine,  are  the  symptoms  indicative  of  the  inflamed 
condition  of  the  kidneys.  The  burning  pain  and  tenderness  in  the  hypogastric 
region,  and  the  constant  desire  to  pass  the  urine,  with  the  inability  of  doing  so 
except  drop  by  drop,  are  evidences  of  the  vesical  inflammation.  The  action  on  the 
genital  organs  in  the  male  is  proved  by  priapism,  which  is  sometimes  accompanied 
by  satyriasis,  sometimes  not ;  and  by  the  occasional  inflammation  and  mortification 
of  the  external  organs.  In  the  female,  the  action  on  the  sexual  system  is  shown 
by  the  local  heat  and  irritation,  and  by  the  occasional  occurrence  of  abortion. 

0,3.  Action  on  the  Nervous  Si/stem. — The  affection  of  this  system  is  proved  by  the 
pain  in  the  head,  disordered  intellect,  manifested  in  the  form  of  furious  or  phrenitic 
delirium,  convulsions  of  the  tetanic  kind,  and  subsequently  coma.  It  is  deserving 
of  especial  notice,  that  sometimes  several  days  elapse  before  the  nervous  symptoms 
show  themselves  :  thus,  in  a  case  related  by  Giulio,  they  appeared  on  the  third  day; 
in  another  instance,  mentioned  by  Graaf,  on  the  eighth;  and  in  a  case  noticed  by 
Dr.  Ives,  they  were  not  observed  until  the  fourteenth  day.1 

yr.  Action  on  (he  Vascular  Sj/stcm.—Thc  pulse  becomes  hard  and  frequent,  the 
skin  hot    and  the  respiration  quickened;  diaphoresis  is  occasionally  observed. 

The  susceptibility  to  the  influence  of  cantharides  is  by  no  means  uniform.      Werl- 

1  See  Christison,  Treatise  on  Poisons. 
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hoff  mentions  the  case  of  a  lad  who  used  to  be  attacked  with  priapism  and  involun- 
tary emission  by  merely  smelling  the  powder.  Amoreux  says,  in  one  case  a  pinch 
of  the  powder  caused  death  ;  while  in  another  a  spoonful  occasioned  only  slight 
heat  in  the  throat,  and  ardor  urinte.  Dr.  Hosack  has  mentioned  an  instance  in 
which  a  man  took  nearly  six  ounces  of  the  tincture  with  the  view  of  self-destruction, 
yet  no  dangerous  symptoms  followed.  In  contrast  with  this,  I  may  instance  a  case 
that  came  within  my  own  knowledge,  where  one  ounce  of  the  tincture  produced 
serious  symptoms.     Orfila  has  seen  twenty-four  grains  of  the  powder  prove  fatal. 

1.  Action  in  small  or  medicinal  doses. — In  very  small  quantities  there  are  no 
obvious  effects.  If  we  increase  the  dose,  a  sensation  of  warmth  is  felt  in  the  throat, 
stomach,  and  respiratory  passages,  with  increased  secretion  from  the  alimentary  tube. 
By  continued  use,  a  tickling  or  burning  sensation  is  experienced  in  the  urethra, 
with  frequent  desire  to  pass  the  urine,  which  may  or  may  not  be  altered  in  quality 
and  quantity.  In  some  cases  diuresis  is  observed,  in  others  not ;  in  the  latter  the 
urine  is  generally  higher  coloured  than  usual.  Occasionally  the  sexual  feelings  are 
excited. 

2.  Action  in  larger  doses;  Subacute  Poisoning. — The  symptoms  are  heat  in  the 
throat,  stomach,  intestines,  and  respiratory  passages;  pain  in  the  loins,  burning 
sensation  in  the  bladder,  with  frequent  desire  to  evacuate  the  urine,  which  is  some- 
times bloody,  and  passed  with  difficulty.  Painful  priapism,  with  or  without  saty- 
riasis. Pulse  more  frequent,  skin  hot,  and  the  respiration  quickened  ;  the  nervous 
system  is  frequently  excited. 

3.  Action  in  still  larger  doses ;  Acute  Poisoning. — The  symptoms  observed  are, 
in  part,  common  to  other  irritant  poisons  ;  in  part  peculiar  to  the  vesicating  insects. 
Violent  burning  in  the  stomach,  with  exquisite  sensibility  and  constant  vomiting; 
extreme  thirst,  dryness,  and  fetid  odour  of  the  mouth,  and  not  unfrequently  ptya- 
lism.  Burning  pain  and  spasmodic  contraction  of  the  bladder,  giving  rise  to  the 
most  excruciating  agony.  Notwithstanding  the  incessant  desire  to  void  urine, 
nothing  but  drops  of  blood  are  passed,  and  with  great  pain.  The  constriction  of 
the  throat  and  difficulty  of  deglutition  are  most  distressing  and  alarming  ;  the  unfor- 
tunate sufferer  is  constantly  tormented  with  violent  gripings,  purging,  generally  of 
blood,  extreme  tenderness  of  the  whole  abdominal  surface,  faintings,  giddiness,  con- 
vulsions, and  an  almost  hydrophobic  aversion  to  liquids,  with  delirium  terminating 
in  coma. 

The  mode  and  immediate  cause  of  death  are  various ;  sometimes  the  nervous 
symptoms  kill  before  gangrene  makes  its  appearance;  but  more  usually  the 
patient  dies  from  inflammation  and  subsequent  mortification  of  the  alimentary  tube 
or  of  the  genital  organs. 

Post-mortem  Appearances. — On  opening  the  bodies  of  persons  poisoned  by 
cantharides,  inflammation  and  its  consequences  have  been  observed  in  the  aliment- 
ary tube,  and  the  urinary  and  genital  organs.  The  cerebral  vessels  have  been 
found  in  a  congested  state.  It  is  deserving  of  notice  that  inflammation  of  the  uro- 
genital organs  is  more  likely  to  be  met  with  in  patients  dying  within  a  few  days 
after  poisoning. 

Uses. — Hippocrates  used  vesicating  insects  (under  the  name  of  cantharides)  in- 
ternally;  but  the  practice  was  subsequently  regarded  as  dangerous;  and,  so  lately 
as  the  year  1693,  the  President  of  the  College  of  Physicians  committed  Dr.  Groen- 
velt  to  Newgate  for  daring  to  employ  them ! !' 

1.  Local  Uses.— Cantharides  are  frequently  used  as  topical  agents;  sometimes  as 
stimulants,  sometimes  as  rubefacients,  at  other  times  as  vesicants. 

a.  To  stimulate  topically.— Tincture  of  cantharides  with  water  (in  the  proportion 
of  three  or  four  drachms  of  the  tincture  to  a  pint  of  water)  has  been  employed  to 
.stimulate  idcers;  more  especially  sinuses  and  fistulous  sores.  It  is  said,  on  the 
same  principle  that  stimulant  and  irritant  applications  are  made  to  the  eye  in  oph- 

nvelt,  Be  tuto  Cantharidum  in  medicinu  usu  interno.  12mo   Lond    16S8  •   Gr,.Pr,fi..l,i    r.  ~. 
Cantharides,  translated  by  Martin,  170C.  '  J-  '  t"rt-enfi«;1'1.  Treatise  on 
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thalmia;  that  is,  to  excite  a  new  action,  which  shall  supersede  the  old  one.  Mat- 
thew's once  celebrated  injection  for  fistpla  in  ano  is  a  wash  of  this  kind.1  In 
alopecia  or  baldness,  when  this  is  not  the  result  of  old  age,  unguents  of  cantharides 
have  been  employed  to  promote  the  growth  of  hair.  Powdered  cantharides  have 
been  advised  as  an  application  to  (he parts  bitten  by  rabid  animals. 

(3.  To  produce  Rube/action. — For  this  purpose  the  tincture  may  be  mixed  with 
Boap  or  camphor  liniment ;  or  when  it  is  desirable  to  limit  the  effect  to  a  particular 
spot,  and  especially  if  friction  be  objectionable,  the  common  blistering  plaster  may 
be  applied,  allowing  it  to  remain  in  contact  with  the  part  for  an  hour  or  two  only. 
Rubefacient  liniments  are  employed  to  excite  the  sensibility  of  the  sJcin  in  numbness 
and  paralysis  ;  as  also  to  promote  local  irritation  in  neuralyic  and  rheumatic  pains. 
In  the  inflammatory  affections  of  children  it  will  be  occasionally  found  useful  to 
employ  the  plaster  as  a  rubefacient  merely. 

y.  To  excite  Vesication. — A  considerable  number  of  substances  (mineral,  vege- 
table, and  animal)  cause  vesication  when  applied  to  the  skin.  Horseradish,  meze- 
reon,  liquor  ammoniae,  and  acetic  acid,  may  be  mentioned  as  examples.  To  these 
may  be  added  heat,  applied  in  the  form  of  hot  water,  or  a  hot  metallic  plate.  For 
facility  of  application,  certainty  of  effect,  and  slightness  of  pain,  no  agents  are 
equal  to  cantharides,  and  these  are  now  almost  solely  used. 

It  was  formerly  supposed  that  the  efficacy  of  blisters  was  in  proportion  to  the 
quantity  of  fluid  discharged.  But  the  truth  is,  that  the  therapeutic  influence  is  in 
proportion  to  the  local  irritation,  and  has  no  more  relation  to  the  quantity  of  fluid 
discharged  than  that  the  latter  is  frequently  (not  invariably)  in  the  ratio  of  the 
former.  Stoll's  axiom  is,  therefore,  correct :  "  Non  suppuratio  sed  stimulus  pro- 
dest."  As  to  the  precise  manner  in  which  blisters,  or,  indeed,  any  remedies, 
influence  diseases,  we  are  quite  in  the  dark.  We  are  accustomed  to  refer  their 
operation  to  the  principles  of  counter-irritation.  I  must  refer  those  who  feel  in- 
terested in  the  question  whether  blisters  ought  to  be  applied  in  the  neighbourhood 
of,  or  at  a  distance  from,  the  affected  part,  to  a  paper  by  Barthez,  in  the  Recueil  de 
la  Societi  Medicale  de  Paris.  In  this  country,  we  generally  apply  them  near  to 
the  morbid  part ;  to  which  practice  Barthez  assents,  with  some  exceptions. 

We  employ  blisters  in  inflammatory  diseases,  both  acute  and  chronic;  in  the 
former,  however,  preceding  their  use  by  bloodletting.  In  chronic  inflammatory 
disease  we  often  employ  what  is  termed  a  perpetual  blister;  that  is,  the  cuticle  is 
removed,  and  the  blistered  surface  dressed  with  savine  or  cantharides  ointment. 
This  practice  is  advisable  in  chronic  diseases  of  the  chest,  of  the  joints,  of  the 
eyes,  &c.  Blisters  are  sometimes  used  in  erysipelas ;  thus  to  localize  the  disease 
when  disposed  to  spread,  and  as  a  revulsive,  applied  to  the  feet,  in  erysipelas  of  the 
head.     A  blister  to  the  perineum  has  been  sometimes  found  beneficial  in  gleet. 

It  is  hardly  safe  to  apply  blisters  to  children  immediately  after  exanthematous 
diseases,  sloughing  being  not  an  unfrequent  result.  If  it  be  required  to  produce 
in  them  counter-irritation,  the  best  plan  is  to  dilute  the  common  blistering  plaster, 
by  mixing  with  it  three  times  its  weight  of  soap  cerate.  I  have  seen  this  com- 
pound frequently  employed,-  but  never  observed  any  unpleasant  results  from  it. 
Another  plan,  sometimes  adopted,  is  to  apply  a  common  blister,  for  an  hour  or  two 
only,  so  that  it  shall  merely  produce  rubefaction. 

2.  Remote  Uses. — These  will  require  examination  under  distinct  heads,  accord- 
ing to  the  particular  object  we  have  in  view  in  employing  cantharides. 

o.  To  act  specifically  on  the  Urinary  Organs. — In  dropsy,  they  have  been  used 
to  excite  diuresis,  though  they  frequently  fail  in  producing  this  eff'ccf.  In  diabetes, 
cantharides  have  been  employed,  but  without  apparent  benefit.  In  paralysis  of  the 
bladder  they  are  frequently  useful,  when  there  are  no  marks  of  local  irritation. 
Two  opposite  conditions  may  be  the  result  of  paralysis  of  this  organ ;  namely, 
retention  or  incontinence  of  urine.     The   latter  condition  is  not  unfrequently  met 


1  Dr.  Paris,  Pharmacol ogia. 
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with  in  children,  and  is  very  likely  to  be  relieved  by  cantharides.  It  is  usually 
stated  they  are  particularly  serviceable  in  that  species  of  incontinence  which  occurs 
during  sleep  only ;  but  I  have  seen  them  cure  the  disease  during  day,  and  fail  in 
giving  relief  at  night.  The  case  alluded  to  was  that  of  a  boy,  14  years  old,  who 
had  been  subject  to  incontinence  of  urine  since  his  infancy.  He  was  a  robust  lad, 
and  apparently  in  the  most  perfect  health.  I  put  him  under  the  influence  of 
gradually  increased  doses  of  cantharides,  and  within  two  months  he  was  enabled  to 
retain  his  urine  by  day,  but  it  still  passed  involuntarily  at  night;  and,  though  he 
continued  the  remedy  for  a  considerable  time,  no  further  benefit  was  obtained.  In 
incontinence  of  urine  which  occurs  after  lingering  labours,  from  the  long-continued 
pressure  of  the  child's  head,  cantharides  are  sometimes  serviceable.  But  their  use 
must  not  be  commenced  until  all  the  symptoms  of  local  irritation  have  subsided. 

/3.  To  act  on  the  Organs  of  Generation — In  consequence  of  the  specific  stimulus 
communicated  by  cantharides  to  the  bladder,  it  has  been  supposed  that  the  same 
influence  might  be  extended  to  the  uterus;  and  thus  these  insects  have  been  em- 
ployed as  stimulating  emmenayoyues,  in  some  cases  with  apparent  benefit,  but  fre- 
quently without  any  obvious  effect.  Abortion  has  occasionally  happened  from  their 
employment,  as  I  have  myself  witnessed  in  one  case. 

Cantharides  are  also  employed  as  an  aphrodisiac,  both  in  man  and  other  animals 
(as  horses,  heifers,  and  asses).  In  man,  if  given  in  sufficient  quantity  to  excite  the 
sexual  feelings,  they  endanger  the  patient's  safety.  Most  of  the  cases  in  which 
we  arc  requested  to  administer  aphrodisiacs,  will  be  found,  on  examination,  to  re- 
quire moral  rather  than  pharmacological  treatment.  In  discharges  from  tin-  genital 
organs,  beneficial  effects  are  frequently  obtained  by  the  internal  use  of  cantharides. 
In  gleet,  they  have  been  often  fouud  serviceable.  Mr.  Boberton1  explains  their 
efficacy  by  saying  that  they  excite  a  mild  inflammatory  action  on  the  urethra  (shown 
by  the  discharge  becoming  thick,  opake,  and  puriform),  which  supersedes  the  pre- 
vious morbid  one.  I  have  frequently  found  equal  parts  of  tincture  of  chloride  of 
iron  and  tincture  of  cantharides  a  successful  combination  in  old-standing  gonor- 
rhceas.     The  dose  is  twenty  drops  at  the  commencement. 

y.  In  Chronic  Skin  Diseases. — Pliny  states  that  cantharides  (Mylahris)  were 
employed  in  a  disease  which  he  terms  lichen.  At  the  present  time,  tincture  of 
cantharides  is  not  unfrequently  employed  in  lepra  psoriasis,  and  eczema.  Having 
found  other  remedies  very  successful  in  lepra  and  psoriasis,  I  have  rarely  had  occa- 
sion to  try  cantharides;  but  Bayer3  says:  "Of  all  the  energetic  and  dangerous 
remedies  that  have  been  used  in  lepra,  the  tincture  of  cantharides  is,  perhaps,  that 
which  has  the  most  remarkable  influence  over  the  disease.  The  great  objection  to 
its  employment  is  its  liability  to  excite  inflammation  in  the  digestive  organs  and 
urinary  passages,  especially  among  females,  which  necessitates  the  immediate  sus- 
pension, and  occasionally  the  entire  abandonment,  of  the  medicine."  Biett  has 
found  it  successful  in  chronic  eczema,  as  well  as  in  the  scaly  diseases. 

5.  In  diseases  of  the  nervous  system,  cantharides  were  at  one  time  in  great  repute. 
The  cases  in  which  they  were  employed  were  hydrophobia,  epilepsy,  chorea,  tetauus, 
and  mania.  Experience  has  shown  that  they  deserve  little  attention  in  any  of  these 
complaints. 

f.  In  obstinate  sores,  Mr.  Boberton  recommends  cantharides  on  the  same  principle 
that  he  uses  them  in  gleet. 

Administration.— Powdered  cantharides  are  not  unfrequently  employed  inter- 
nally. The  dose  is  one  or  two  grains  in  the  form  of  pill.  The  tincture  is  the  safest 
preparation,  and  should,  therefore,  always  be  preferred. 

Antidote.— In  poisoning  by  cantharides,  remove  the  poison  as  speedily  as  pos- 
sible from  the  stomach.  If  sickness  have  not  commenced,  the  removal  may  be 
effected  by  the   Stomach-pump,  emetics,  or   tickling   the   throat  (see   treatment  of 

i  Practical  Treatise  on  the  Power,  of  Cantharides,  1806 
3  Diseases  of  the  Skin,  translated  by  Dr.  R.  Willis 
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poisoning  by  Opium,  ante).  Assist  the  vomiting  by  mucilaginous  and  albuminous 
demulcent  liquids — as  linseed-tea,  milk,  white  of  egg,  with  water,  &c.  No  chemi- 
cal antidote  is  known.  Oil  was  at  one  time  thought  to  be  an  excellent  remedy;  but 
since  the  discovery  of  its  being  a  solvent  for  the  cantharidin,  suspicion  has  been 
entertained  that  it  is  calculated  to  increase,  rather  than  decrease,  the  patient's  dan- 
ger. This  theoretical  and  plausible  objection,  first  broached,  I  believe,  by  Pallas, 
seems  supported  by  experience.  Orfila  found  that  cantharides  macerated  in  cold 
oil,  and  afterwards  given  to  dogs,  killed  them  in  a  few  minutes;  and  Dr.  Christison 
says,  "  the  case  mentioned  in  the  Genoa  Memoirs  was  evidently  exasperated  by  the 
use  of  oil."  I  confess,  however,  I  think  farther  experience  is  required  to  deter- 
mine the  hurtful  consequences  of  employing  oil ;  for — as  the  editors  of  the  Diction- 
naire  de  Matiere  Medicate  very  properly  observe — on  the  same  principles  that  oil  is 
prohibited,  mucilaginous  drinks  ought  also  to  be  prescribed,  since  cantharidin,  aided 
by  the  yellow  matter,  dissolves  in  water ;  and  on  the  other  hand,  oil,  in  some  cases, 
has  appeared  to  be  beneficial.  To  counteract  the  effects  of  cantharides,  bloodletting, 
both  general  and  local,  opium,  and  the  warm-bath,  must  be  resorted  to.  Camphor 
was  at  one  time  highly  esteemed  for  counteracting  the  effects  of  cantharides.  Olea- 
ginous and  mucilaginous  injections  into  the  bladder  are  recommended  to  relieve  the 
vesical  symptoms. 

1.  ACETUM  CANTIIARIDIS  (Ifaispatticwn),  L. ;  Acetum  Cantharidin,  E. ;  Vinegar 
(epispatic)  of  Cantharides ;  Acetum  Cantharidis,  D. — (Cantharides,  rubbed  to 
powder,  gij  ;  Acetic  Acid  Oj.  Macerate  the  cantharides  with  the  acid  for  eight 
days,  occasionally  shaking ;  lastly,  express  and  strain,  L. — "  Cantharides,  in  pow- 
der, giij ;  Acetic  Acid  fgv;  Pyroligneous  Acid  fgxv;  Euphorbium,  in  coarse  pow- 
der, gss.  Mix  the  acids,  add  the  powders,  macerate  for  seven  days,  strain  and  ex- 
press strongly,  and  filter  the  liquor,"  E. — Spanish  Flies,  in  fine  powder,  giv; 
Strong  Acetic  Acid  f'giv;  Acetic  Acid  of  commerce  (sp.  gr.  1044),  fgxvj.  Mix 
the  acids,  and,  having  added  the  flies,  macerate  in  a  close  vessel  for  fourteen  days ; 
then  strain  through  flannel  with  expression,  and  filter,  so  as  to  obtain  a  clear  liquid, 
D.) — Not  fitted  for  internal  employment.  Applied  to  the  skin  as  a  convenient  and 
prompt  vesicant.  In  the  formula  of  the  London  College,  eight  times  as  much  can- 
tharides are  employed  as  in  the  tincture. 

2.  TINCTURA  CANTHARIDIS,  L.  E.  D.  [U.  S.]  ;  Tinctura  Lyttse;  Tincture  of  Can- 
tharides. — (Cantharides,  in  powder,  Jiv ;  Proof  Spirit  Oij ;  [Spanish  Flies,  bruised, 
3j ;  Diluted  Alcohol  Oij,  U.  S.~]  Macerate  for  seven  [fourteen,  D.,  U.  S.}  days, 
[strain  and  express  strongly  the  residuum,  E.~]  express,  and  filter,  D.  "  This  tinc- 
ture may  be  obtained  much  more  conveniently  and  expeditiously  by  percolation, 
provided  the  cantharides  be  reduced  to  coarse  powder,  and  left  with  U  little  of  the 
spirit  in  a  state  of  pulp  for  twelve  hours  before  the  process  of  percolation  is  com- 
menced," E.) — The  strength  of  this  preparation  is  now  uniform  in  the  three  British 
Pharmacopoeias.  Dose,  n^x,  gradually  increased  to  f£j.  Its  effects  on  the  bladder 
must  be  carefully  watched.  It  should  be  given  in  some  demulcent  liquid,  as  barley 
water  or  linseed  tea.     It  is  sometimes  employed  externally  as  a  rubefacient. 

3.  CERATUM  CANTIIARIDIS,  L. ;  Unguentum  Cantharidis,  E. ;  Cerate  of  Cantha- 
rir/es. — (Cantharides,  in  very  fine  powder,  gj ;  Spermaceti  Cerate  [Resinous  Oint- 
meut,  E.~\  gvj.  [gvij,  E.~\  Add  the  cantharides  to  the  cerate,  softened  by  heat,  and 
mix.) — This  preparation  must  not  be  confounded  with  the  next  one,  than  which  it 
is  more  irritant.  The  uses  of  the  two  are  the  same.  From  the  greater  activity  of 
the  cerate  more  danger  of  the  absorption  of  the  active  principle  of  the  cantharides 
is  to  be  apprehended.  When  this  occurs,  the  bladder  becomes  affected,  and,  in 
some  cases,  inflammation  of  the  absorbents,  and  fever,  are  produced. 

4.  UNGUENTUM  INFUSI  CANTIIARIDIS,  E.;    Unguentum  Cantharidis,  L.  D.  [U.  S.]j 

Ointment  of  Cantharides. — (Cantharides,  in  very  tine  powder,  gnj  [grj,  U.  S~\; 
Distilled  Water  fgxij  [Oss,  U.  &]j  Kesiuous  Cerate  ibj  [gviij,  U.  #.].     Boil  the 
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water  with  the  cantharides  down  to  one-half,  and  strain.  Mix  the  cerate  with  the 
strained  liquor,  then  evaporate  the  mixture  to  a  proper  consistence,  L.—  Cantha- 
rides, in  moderately  fine  powder-,  Resin,  and  Beeswax,  of  each  %']  \  Venice  lur- 
pentine  and  Axunge,  of  each  gij  ;  Boiling  Water  gv.  Infuse  the  cantharides  in 
the  water  for  one  night,  squeeze  strongly,  and  filter  the  expressed  liquid.  Add  the 
axunge,  and  boil  till  the  water  is  dispersed.  Then  add  the  wax  and  resin  ;  and, 
when  these  have  become  liquid,  remove  the  vessel  from  the  fire,  add  the  turpentine, 
and  mix  the  whole  thoroughly,"  E.— Liniment  of  Spanish  Flies  fgviij;  White 
Wax  giijj  Spermaceti  gj.  Melt  the  wax  and  spermaceti  in  the  oil  with  a  gentle 
heat,  and  stir  the  mixture  constantly  until  it  concretes,  D.) — A  milder  and  less 
certain  preparation  than  the  preceding.  Used  to  excite  a  purulent  discharge  from 
blistered  surfaces,  and  to  stimulate  issues  and  indolent  ulcers. 

5.  EMPLASTRUM  CANTHARIDIS,  L.  E.  D. ;  Emplastrum  Lyttse ;  Plaster  of  Can- 
tharides  ;  Blistering  Plaster. — (Cantharides,  in  very  fine  powder,  Ibj;  Wax,  Lard, 
of  each  gviiss;  Resin  giij  ;  Lard  gvj,  L. — Cantharides,  in  very  fine  powder, 
Resin,  Beeswax,  and  Suet,  of  each  gij,  E. — Cantharides,  in  very  fine  powder, 
gvj;  Yellow  Wax,  Resin,  and  Lard,  of  each  giv,  I). — "Liquefy  the  fats,  remove 
from  the  heat,  sprinkle  in  the  cantharides  in  very  fine  powder,  and  stir  briskly,  as 
the  mixture  concretes  on  cooling.") — [The  Ceratum  Cantbaridis,  U.  S.  Cerate  of 
Spanish  Flies,  Emplastrum  Epispasticum,  is  the  same  as  this.  It  is  made  as  fol- 
lows :  Take  Spanish  Flies,  in  very  fine  powder,  ibj  ;  Yellow  Wax,  Resin,  Lard, 
each  3viij.  Melt  the  wax,  resin,  and  lard,  and  stir  in  the  Flies  until  cool.]  Dis- 
honest druggists  sometimes  omit  a  portion  of  the  cantharides  here  ordered,  and  sub- 
stitute powdered  euphorbium.  In  making  blistering  plasters,  care  must  be  taken 
not  to  add  the  cantharides  while  the  melted  lard  is  quite  hot,  as  the  heat  greatly 
injures  the  vesicating  power  of  the  insect.  For  a  similar  reason  the  plaster  should 
be  spread  by  the  thumb,  a  heated  spatula  being  objectionable.  To  prevent  the  blis- 
ter moving  after  its  application  to  the  skin,  its  margin  should  be  covered  with  ad- 
hesive plaster.  In  order  to  guard  against  any  affection  of  the  urinary  organs,  place 
a  piece  of  thin  book-muslin  or  silver  (tissue)  paper  between  the  plaster  and  the 
skin.  The  efficacy  of  the  blister  depends  on  the  fatty  matter  dissolving  the  cantha- 
ridin,  and  transuding  through  the  muslin  or  paper.  Some  recommend  the  paper  to 
be  soaked  in  oil,  which  is  supposed  to  dissolve  the  cantharidin.  Now  oil,  not  being 
miscible  with  the  blood,  is  not  readily  absorbed ;  and  hence,  it  is  supposed,  arises 
its  protective  influence.  The  usual  time  requisite  for  a  blistering  plaster  to  remain 
in  contact  with  the  skin  is  twelve  hours;  the  vesicle  is  then  to  be  cut  at  its  most 
depending  part,  and  dressed  with  spermaceti  ointment.  When  the  irritation  caused 
by  these  plasters  is  excessive,  it  is  sometimes  necessary  to  substitute  a  poultice  for 
the  ointment.  When  we  wish  to  make  a  perpetual  blister,  the  cerate  of  cantha- 
rides is  employed  as  a  dressing ;  or  if  we  wish  to  excite  less  irritation,  and  prevent 
the  possibility  of  the  urinary  organs  being  affected,  the  cerate  of  savine.  The  dan- 
ger of  applying  blisters  to  children  after  exanthematous  diseases,  especially  measles, 
has  been  already  noticed  (see  p.  1125). 

6.  EMPLASTRUM  CANTIIARIDIS  COMPOSITUM,  E. ;  Compound  Plaster  of  Cantharides. 
— (Venice  Turpentine  3iv.<s ;  Burgundy  Pitch  and  Cantharides,  of  each  giij  ;  Bees- 
wax 3j;  Verdigris  §ss;  White  Mustard  Seed  and  Black  Pepper,  of  each  5ij. 
Liquefy  the  wax  and  Burgundy  pitch,  add  the  turpentine,  and,  while  the  mixture 
is  hot,  sprinkle  into  it  the  remaining  articles  previously  in  fine  powder,  and  mix 
together.  Stir  the  whole  briskly,  as  it  concretes  in  cooling,  E.) "  This  is  sup- 
posed to  be  an  infallible  blistering  plaster.  It  certainly  contains  a  sufficient  variety 
of  stimulating  ingredients."1 

7.  EMPLASTRUM  CALEFACIENS,  D.  {Emplastrum  Pick  cum  Cantharide,XJ.  S.l ; 
Warming  Piaster. — (Plaster  of  Cantharides  ibss;   Burgundy  Pitch  ifcvss.     Melt 


1  Duncan,  Edinburgh  Dispensatory. 
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them  with  a  steam  or  water-bath,  and,  withdrawing  the  heat,  stir  constantly  until 
the  mixture  stiffens.)  [The  formula  of  the  U.  S.  P.  is  as  follows :  Take  of  Bur- 
gundy Pitch  ibiijss;  Cerate  of  Spanish  Flies  fbss.  Melt  them  together  by  means 
of  a  water-bath,  and  stir  them  constantly  till  they  thicken  on  cooling]  Stimulant, 
rubefacient,  and,  in  some  cases,  vesicant.     Used  in  catarrh,  local  pains,  &c. 

8.  P ANNUS  VESICATORIUSj  Blistering  Cloth;  Taffetas  Vesicant— (Digest  powder 
of  cantharides  in  sulphuric  ether.  Let  the  ethereal  tincture  be  submitted  to  dis- 
tillation, and  the  residue  evaporated,  by  means  of  a  salt-water  bath,  until  ebullition 
ceases.  The  oily  mass  which  remains  is  to  be  melted  with  twice  its  weight  of  wax, 
and  spread  on  cloth  prepared  with  waxed  plaster,1  Henry  and  Guibourt.2) — Em- 
ployed as  a  substitute  for  the  ordinary  blistering  plaster,  than  which  it  is  a  more 
convenient  and  elegant  preparation. 

The  Tela  vesicatoria  or  Blistering  Tissue,  and  Charta  vesicatoria  or  Blistering  Paper,  are  analo- 
gous preparations. 

The  Papier  dpispastique,  or  Epispatic  Paper  of  Henry  and  Guibourt,  is  prepared 
as  follows :  Take  of  white  wax  8  parts,  spermaceti  3  parts,  olive  oil  4  parts,  tur- 
pentine 1  part,  powder  of  cantharides  1  part,  and  water  10  parts.  Boil  slowly  for 
two  hours,  constantly  stirring  it.  Strain  the  fatty  mixture  through  a  woollen  cloth, 
without  expression,  and  spread  ou  paper. 


OTHER  COLEOPTEROUS  VESICANTS. 

In  Europe,  the  ordinary  vesicating  insect  is  the  Cantharis  vesicatoria ;  but  in  some  other  parts 
of  the  world  other  blistering  insects  are  employed.  Thus,  Cantharis  vittata,  or  the  Potato-fly, 
C.  atrala,  marginata,  and  rincrea,  are  used  in  North  America.  In  the  Brazils,  C.  atomaria  has 
been  employed.  C.  rvficeps,  a  native  of  Sumatra  and  Java,  is  said  to  possess  extraordinary 
blistering  properties.  C.  gigas  (Lyttararulea,  Pfaff)  is  a  native  of  Guinea  and  the  East  Indies. 
C.  violacea  (Lytta  gigas  mas,  Buchuer)  is  a  native  of  the  East  Indies.  In  Arabia,  C.  syriaca 
(Lytta  segetuni)  is  said  by  Fbrskal  to  be  employed.  Mylabris  Cichorii  is  used  in  China  and 
some  parts  of  the  East  Indies.  Meloe  proscarabceus  is  an  indigenous  vesicating  insect,  which 
has  in  two  instances  caused  death.     M.  majalis,  or  true  Mayworm,  possesses  similar  properties. 


Order  II.  HEMIPTERA.— Linnceus. 

Characters. — 2  wings  covered  by  elytra.  Mouth  formed  for  suction ;  the  rostrum  composed 
of  a  tubular  articulated  sheath,  including  four  scaly  setae,  in  place  of  mandibles  and  jaws.  Elytra, 
in  some,  crustaceous,  with  the  posterior  extremity  membranous;  in  others,  almost  similar  to 
wings,  but  more  extended,  thicker,  and  coloured  (Stark).3 

355.  COCCUS  CACTI,  Linn.  L.  E.  D.— COCHINEAL  INSECT. 

(Coccus,  L.—  The  entire  insects,  E.  D.) 

History. — The  Spaniards,  on  their  first  arrival  in  Mexico,  about  the  year  1518, 
saw  the  cochineal  employed  (as  it  appears  to  have  been  long  before)  by  the  native 
inhabitants  of  that  country,  in  colouring  some  part  of  their  habitations  and  orna- 
ments.4 

Zoology.  Gen.  Char. — Tarsi  with  1  joint,  and  terminated  by  a  single  hook. 
Male  destitute  of  a  rostrum,  with  2  wings  covering  the  body  horizontally;  abdomen 
terminated  by  2  setae.  Female  apterous,  furnished  with  a  rostrum.  Antennae  of 
11  joints,  filiform,  and  setaceous. 

Sp.  Char. — Male  very  small,  with  the  antennae  shorter  than  the  body ;   body 


1  The  Toile  yreyarte  a  la  cire,  used  by  the  French  pharmacologists,  is  prepared  by  spreading  the  follow- 
ing mixture  on  cloth  :  white  wax  8  parts,  olive  oil  4  parts,  and  turpentine  1  part  (Henry  and  Guibourt). 

*  P  harmar.opte  Raisonn'e,  3me  edit.  p.  470,  Paris,  1841. 
1  Elements  of  Natural  History,  ii.  318. 

*  Bancroft    Experimental  Jiesearches,  i.  413;  and  Uecktnann,  History  of  Inventions,  ii.  192. 
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elongated,  of  a  deep  red,  terminated  by  2  long  diverging  setae;  loirujs  large,  white, 
crossed  above  the  abdomen.  Female  nearly  twice  as  large  as  the  male,  bluish-red, 
covered  with  a  white  farina;  antennae  short;  body  flattened  below,  convex;/^  short. 

Wings  of  the  male  beautifully  snow  white.  The 
femalesCfix  themselves  firmly  on  the  plant,  which 
serves  them  as  a  habitation,  and  never  quit  this 
spot ;  here  they  couple,  and  increase  considerably 
in  size.  Each  insect  lays  several  thousand  eggs, 
which  proceed  from  the  body  through  an  aperture 
placed  at  the  extremity  of  the  abdomen,  and  pass 
under  the  belly  to  be  there  hatched.  Death  then 
ensues;  the  body  of  the  mother  dries  up;  its  two 
membranes  become  flat,  and  form  a  sort  of  shell 
or  cocoon,  in  which  the  eggs  are  inclosed,  and 
from  whence  the  little  cochineals  soon  proceed. 
The  female  only  is  of  commercial  value. 
Hab. — Mexico. 

Cultivation. — The  cochineal  insects  feed  on 
the  Nopal  (Opuntia  cochinillifera).1  Mr.  Ward9 
says,  the  plantations  are  confined  to  the  district  of 
La  Misteca,  in  the  state  of  Oaxaca,  in  Mexico. 
The  animals  are  domesticated  and  reared  with  the 
greatest  care.  Plantations  of  these  are  cultivated 
for  the  nourishment  of  the  insects.  Here  the  im- 
pregnated females  are  placed  ;  this  operation  being 
denominated  sowing.  Young  ones  are  soon  de- 
veloped ;  and  some  months 
afterwards,  when  the  females 
have  become  fecundated  and 
enlarged,  the  harvest  com- 
mences. The  insects  are 
brushed  off  with  a  squirrel's 
tail,  and  killed  by  immersing 
them  in  hot  water,  and  after- 
wards drying  them  in  the  sun, 
or  by  the  heat  of  a  stove. 
Three  harvests  are  made  an- 
nually ;  the  first  being  the 
best,  since  the  impregnated 
females  alone  are  taken;  in 
the  second  the  young  females  also  are  collected;  and  in  the  third  both  old  and  young 
ones,  and  skins,  are  collected  indiscriminately.  Before  the  rainy  season  commences, 
branches  of  the  nopal  plant,  loaded  with  infant  insects,  are  cut  off  and  preserved 
in  the  houses  of  the  Mexicans,  to  prevent  the  animals  being  destroyed  by  the 
weather. 

Commerce. — In  1839,  the  quantity  of  cochineal  on  which  duty  (Is.  per  cwt.) 
was  paid,  was  489,998  lbs.  In  1838  it  was  only  204,748  lbs.  It  is  said  that,  on 
the  average,  one  pound  of  cochineal  contains  70,000  dried  insects. 

Description.— Cochineal  (coccus;  coccinelln)  consists  of  the  dried  female  insects, 
which  are  about  one  or  two  lines  long,  wrinkled,  of  an  irregular  figure,  convex  on 
one  side  and  flat  or  somewhat  hollow  on  the  other.  They  are  inodorous,  have  a 
bitterish  warm  taste,  tinge  the  saliva  violet  red,  and  yield  a  dark  red  powder.     In 


Cochineal  Insects  {male  and  female') . 

a.  Male,  with  the  wings  expanded. 
6.  Adult  female  (natural  size). 

c.  Adult  female  (magnified). 

d.  Impregnated  female  (natural  size). 
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Opuntia  Cochinillifera. 
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2  Mexico  in  1»27,  i.  84. 
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burning  they  evolve  an  animal  odour,  and  leave  a  grayish-white  ash.  By  infusion 
in  water  they  swell  up,  show  their  ringed  character,  and  even  their  feet,  giving  the 
liquid  a  red  colour.  Both  the  Honduras  and  Vera  Cruz  kinds  are  distinguished 
into  the  silver  and  black  varieties.  Silver  cochineal  (cockinilla  jaspeada  of  the 
Spaniards)  has  a  purplish-gray  colour;  but  in  all  the  furrows  and  depressions  we 
observe  a  whitish  powder,  which,  examined  by  the  aid  of  a  lens,  appears  like  fine 
wool.  Black  cochineal  (cochdniila  reniyrlda  or  yrana  nigra  of  the  Spaniards)  is 
reddish  or  purplish-black,  and  devoid  or  nearly  so  of  the  silvery  character.  Gra- 
m/fa (cochinttla  sylvestre  or  yrana  sylvestrla)  consists  of  very  small  cochineal  insects, 
and  smaller,  wrinkled,  globular,  or  ovate  masses  (cocoons  and  new-boru  insects?), 
somewhat  like  fragments  of  the  cochineal  insect.1 

An  extensive  system  of  adulterating  cochineal,  by  a  mercantile  house  in  London, 
was  discovered  a  few  years  ago.  The  genuine  article  was  moistened  with  gum- 
water,  and  then  agitated  in  a  box  or  leather  bag,  first  with  powdered  sulphate  of 
baryta,  then  with  bone  or  ivory-black,  to  give  it  the  appearance  of  black  cochineal. 
By  this  means  the  specific  gravity  of  the  cochineal  was  increased  from  1.25  to  1.35, 
and  12  per  cent,  of  worthless  heavy  spar  sold  at  the  price  of  cochineal  2  Powdered 
talc  and  carbonate  of  lead  have  been  used  to  give  the  silvery  appearance.  But  a 
lens  will  readily  distinguish  these  powders  from  the  real  wool,  which  gives  the  true 
silvery  character. 

Composition. — Two  analyses  of  cochineal  have  been  made;  one  by  John,3  the 
other  by  Pelletier  and  Caventou.4  The  latter  chemists  found  the  constituents  to 
be  carmine,  peculiar  animal  matter,  fatty  matter  (composed  of  stearine,  oleln,  and 
an  odorous  acid),  and  salts  (viz.  phosphate  and  carbonate  of  lime,  chloride  of  potas- 
sium, phosphate  of  potash,  and  a  salt  of  potash,  containing  an  organic  acid). 

Cochenillin  (Carmine) — Obtained  by  digesting cocbineal  in  ether,  to  extract  the  fatty  matter, 
and  then  in  alcohol,  which  dissolves  the  carmine.  This  colouring  matter  is  a  brilliant  purplish- 
red  substance,  with  a  granular  or  crystalline  appearance;  unalterable  in  the  air,  easily  soluble 
in  water  and  alcohol,  but  insoluble  in  ether.  It  fuses  at  112°  F.  Chlorine  renders  it  yellow. 
Acids  change  its  colour.  The  concentrated  mineral  acids  decompose  it.  Alkalies  render  the 
watery  solution  of  carmine  violet.  Lime-water  forms  a  violet  precipitate  with  it.  The  affinity 
of  hydrate  of  alumina  for  it  is  most  remarkable;  the  compound  formed  by  their  union  is  called 
a  lake.  [Cochenillin.  contains  nitrogen, but  its  formula  has  not  yet  been  determined.  According 
to  Preisser,  the  red  colouring  matter  of  the  jnsect,  which  he  calls  Carmeine.  is  derived  by  oxida- 
tion from  the  colourless  crystalline  compound  called  by  him  carmine — Ed.] 

The  pigment  sold  in  the  shops  as  carmine?  and  which  is  one  of  the  most  valuable  colours 
employed  by  the  painter  in  water  colours,  is  a  compound,  of  which  cochenillin  is  one  of  the 
constituents.  Pelletier  and  Caventou  regard  it  as  consisting  of  cochenillin,  animal  matter,  and 
an  acid. 

Physiological  Effects  and  Uses  — Diuretic,  diaphoretic,  antispasmodic,  and 
anodyne  qualities  have  been  assigned  to  cochineal,  but  without  the  least  evidence 
of  their  existence.  A  mixture  of  carbonate  of  potash  and  cochineal  is  a  popular 
remedy  for  hooping-cough.  The  only  real  value  of  cochineal  is  as  a  colouring 
matter,  and  as  such  it  is  used  both  in  powder  and  solution.  In  the  arts,  it  is  ex- 
tensively employed  in  dying  scarlet  and  crimson,  and  in  the  manufacture  of  carmine 
and  lake. 

Manufacture  of  Carmine. — [We  subjoin  the  following  note  by  the  author  on  the  manufac- 
ture of  carmine,  evidently  the  result  of  his  own  observation  of  the  process  pursued. — Ed.] 

Carmine  is  prepared  from  blnrk  cochineal.  A  decoction  of  the  insect  in  water  is  made.  The 
residue  is  called  carmine  grounds  (used  by  paper-stainers).  To  the  decoction  is  added  a  pre- 
cipitant— say  bichloride  of  tin.  Alum  will  not  answer,  as  the  colour  is  very  different.  The 
decoction  to  which  the  bichloride  has  been  added  is  put  into  wash-hand  basins,  and  allowed  to 
stand.  Slowly,  a  deposit  takes  place.  It  adheres  to  the  sides  of  the  vessel,  and  the  liquid 
being    poured  off,  it   is   dried.     Artificial   heat  cannot  be  used,  as  it  changes  the  colour  of  the 

1  See  Granillo,  in  Bancroft's  Experimental  Researches,  i.435. 

2  Ure    Dictionary  of  Arts  and  Manufactures,  pp.  305-6.  *  Gmelin,  Handb.  der  Chem.  ii.  1474. 
'  Ann.  de  Chim.  et  de  Phys    viii.250. 

»  Carmine,  sold  by  the  perfumers  as  Rouge,  is  very  different  from  jeweller's  rouge  (oxide  of  iron).  The 
carmine  sold  for  theatrical  performers  must  be  largely  diluted,  as  it  has  been  sold  at  10s.  per  ounce,  when 
carmine,  properly  so  called,  was  worth  £3  or  £4  per  ounce. 
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deposit ;  neither  can  solar  light  be  employed,  for  the  same  reason.  This  precipitate  when  dried 
is  carmine  [.lie  liquor  is  called  liquid  reuge\.  It  can  only  be  made  in  certain  states  of  weather. 
If  the  weather  be  too  hot,  the  liquids  soon  become  sour,and  the  deposit  is  redissolved  ;  yet  tine 
weather  is  necessary,  or  the  precipitate  will  not  dry  ;  Hies  also  injure  it.  If  carmine  be  not 
dry,  it  is  apt  to  become  mouldy.  .    . 

The  decoction  from  which  the  carmine  has  been  precipitated  yields  a  farther  precipitate  on 
the  addition  of  more  of  the  precipitant;  but  the  product  thus  obtained  is  darker  coloured,  and 
is  sold  to  the  colour-makers  as  hike.     It  varies  considerably  in  its  tint. 

Carmine  is  quite  soluble  in  ammonia.  Its  colour  should  be  remarkably  bright  It  should  be 
also  in  the  form  of  a  light  powder.  These  are  the  best  tests  of  its  goodness.  Carmine  is  used 
for  velvet  [minting,  for  pattern  drawing  for  waistcoats,  for  water-colour  painting,  and  as  a  face 
paint.  Lady  Dungannan's  composition  is  composed  of  carmine,  with  a  little  water  and  ammo- 
nia. According  to  Bateman.  rouge  for  the  fare  is  made  by  mixing  ftss  of  levigated  French 
chalk  and  2  oz.  of  fresh  carmine. 

Six  drachms  of  carmine  may  be  obtained  from  1  lb.  of  cochineal. 

Cochineal  is  sometimes  used  for  colouring  pickled  cabbage. 

[Cochineal  colouring  for  jellies,  &c.  is  prepared  by  adding  cream  of  tartar  to  a  decoction  of 
cochineal,  and  filtering.  The  pink  saucers  sold  in  colour  shops  are  made  up  with  a  mixture 
of  carmine,  gum,  and  ammonia. — Ed.] 

TINCTURA  COCCI  CACTI,  D.— (Take  of  Cochineal,  in  fine  powder,  gijj  Proof 
Spirit  Oj.     Macerate  for  fourteen  days,  strain,  express,  and  filter.) 

[The  author  has  recommended  the  following  preparation  for  the  tincture  of  cochi- 
neal :  Cochineal,  in  powder,  one  part;  Rectified  Spirit  eight  parts.  Macerate  for 
eight  days,  then  filter. — Ed.] 


Order  III.  HYMENOPTERA,  Linnceus. 

Characters. — 4  naked  veined  wings  of  unequal  size.  Mouth  composed  of  jaws,  mandibles, 
and  2  lips.  Lip  tubular  at  its  base,  terminated  by  a  labium,  either  doubled  or  folded  in,  and 
forming  a  kind  of  sucker.     Females  with  a  compound  ovipositor  or  sting  at  the  anus   (Stark). 

356.  APIS  MELLIFICA,  Linn.  L.  E.  Z>.-THE  HIVE  BEE,  OR 
HONEY  BEE. 

(1.  Humor  riorum  in  favo  repositus  despumatus,  L.;  Saccharine  secretion,  E.  £>. — 2.  Cera,  Favus 

preparatus  j  Cera  alba,  idem  dealbatus,  L. ;  Cera  flava,  Waxy  sesretion,  Cera  alba, 

Bleached  beeswax,  E.;  Cera  alba,  Cera  flava,  D.) 

History. — This  animal  was  very  anciently  known,  and  is  frequently  referred  to 
in  the  Old  Testament.  In  all  ages  it  has  been  an  object  of  admiration  and  atten- 
tion, on  account  of  its  industry,  curious  economy,  and  policy. 

Zoology.  Gen.  Char. — Labium  filiform,  composing  with  the  jaws  a  kind  of 
proboscis,  geniculate,  and  bent  downwards.  First  joint  of  the  posterior  tarsi  large, 
compressed.  No  spines  at  the  extremity  of  the  last  two  legs.  Upper  wings  with 
one  radial  and  three  cubital  cells  (Stark). 

Sp.  Char.— Blackish.  Abdomen  of  the  same  colour,  with  a  transverse  grayish 
band,  formed  by  the  down  at  the  base  of  the  third  and  following  segment   (Stark). 

The  honey  bee  lives  in  societies,  called  swarms,  consisting  of  from  fifteen  to 
thirty  thousand  individuals.  Each  swarm  is  composed  of  three  classes  of  individu- 
als— viz.  a  female,  males,  and  neuters.  The  female,  called  the  queen  bee,  is  narrower 
and  longer  than  the  others.  The  males,  termed  drones,  are  smaller  than  the  females, 
and  are  devoid  of  stings.  In  each  hive  there  are  from  800  to  1000  drones.  To- 
wards autumn,  when  they  can  be  of  no  farther  use,  they  are  destroyed  by  the 
neuters.  The  neuters  are  termed  working  bees,  and  are  by  far  the  most  numerous, 
since  in  each  hive  there  are  from  fifteen  to  thirty  thousand.  They  are  in  reality 
females,  whose  ovaries  are  not  developed,  in  consequence,  as  some  have  supposed, 
of  the  nature  of  the  aliment  with  which  they  are  supplied  while  in  the  larva 
state. 


Honey: — Production;  Purity;  Properties;  Effects.  1133 

The  digestive  system  of  the  animal  consists  of  highly  developed  salivary  organs  communi- 
cating with  the  proboscis,  of  an  cesophagus  (which  enlarges  at  one  part,  forming  the  crop , sucking- 
stomach,  or  honey-bag),  a  proper  stomach,  small  and  large  intestines,  and  biliary  vessels.  The  latter 
open  into  the  alimentary  canal  immediately  behind  the  stomach.  The  sexual  system,  in  the 
male,  consists  of  a  pair  of  testicles,  each  having  a  vas  deferens,  which  terminates  in  a  vesicula  se- 
minalis.  From  the  conjoined  extremities  of  the  vesiculae  proceed  a  common  duct  terminating  in 
a  penis.  The  female  genital  organs  consist  of  two  ovaries  made  up  of  tubes,  each  containing 
about  twelve  ova;  the  two  oviducts  from  these  ovaries  terminate  in  a  vagina,  into  which  also 
opens  a  duct  from  a  roundish  vesicle.  The  poison  apparatus  is  found  in  the  females  and  neu- 
ters only.  It  consists  of  two  thin  convoluted  secreting  organs,  opening  into  a  pyriform  receptacle, 
from  which  a  small  duct  passes  to  the  sting,  which  consists  of  two  portions  placed  side  by  side, 
barbed  at  the  extremity  and  contained  in  a  sheath.  The  poison  is  said  to  be  hot  and  acrid  to 
the  taste.  The  consequences  produced  by  the  sting  of  a  bee  are  pain,  redness,  swelling,  and 
hardness  of  the  part;  and  might  prove  fatal  if  a  swarm  were  to  attack  an  individual.  The 
removal  of  the  sting  (if  left  within  the  wound), and  friction  with  saliva, or  with  oil  and  harts- 
horn, is  all  the  treatment  usually  required 

Hab. — Old  continent  (Latreille).  In  a  state  of  nature  they  reside  in  hollow- 
trees;  but  they  are  almost  universally  domesticated,  and  are  preserved  in  hives. 
Curtis1  has  described  and  depicted  a  remarkable  instance  of  the  nest  of  some  hive 
bees  attached  to  the  arm  of  a  tree.  It  was  discovered  in  1838,  by  Lord  Malmes- 
bury,  in  his  plantation  near  the  River  Avon. 

Bees  furnish  two  products  useful  in  medicine — viz.  honey  and  wax. 

a.  HONEY.  Production. — Honey  (mel)  is  secreted  by  the  nectariferous  glands 
of  flowers,  and  is  collected  by  the  working  or  neuter  bees,  who  take  it  by  suction  or 
lapping,  and  pass  it  into  the  dilatation  of  the  cesophagus,  denominated  crop,  sucking- 
stomach,  or  honey-bag  ;  beyond  which,  we  presume,  the  honey  does  not  pass,  as  it 
has  never  been  found  in  the  true  stomach.  When  the  animal  arrives  at  the  hive, 
the  honey  is  disgorged  by  a  kind  of  inverted  peristaltic  motion,  and  is  probably 
somewhat  altered  in  its  properties  by  the  secretions  of  the  crop.  It  is  used  by  the 
animal  as  food. 

Physical  Properties. — Honey  varies  in  its  taste  and  odour  according  to  the 
age  of  the  bees  and  flowers  on  which  they  have  fed.  A  hive  which  has  never 
swarmed  is  considered  to  yield  the  best,  which  is  therefore  called  virgin  honey. 
The  flavour  of  Narbonne  honey,  which  is  so  much  admired,  is  said  to  arise  from  the 
labiate  flowers  on  which  the  animals  feed ;  to  imitate  this,  a  sprig  of  rosemary  is 
sometimes  added  to  the  honey  obtained  from  other  places. 

Purity. — Flour,  it  is  said,  is  now  and  then  mixed  with  honey.  This  adultera- 
tion may  be  readily  distinguished  by  its  insolubility  in  cold  water,  and  by  the  blue 
colour  produced  by  the  addition  of  iodine. 

The  London  College  directs  that  honey — 

Is  not  to  be  employed  without  being  despumated.     Dissolved  in  water,iodide  of  potassium  and 
acid  being  added,  it  does  not  become  of  a  blue  colour. 

Chemical  Properties. — The  constituents  of  honey  vary  somewhat  according 
to  the  food  of  the  bees,  the  season,  the  age  of  the  animals,  the  mode  of  extracting 
it  from  the  combs,  &c.  It  must,  however,  be  regarded  at  all  times  as  a  concentrated 
solution  of  sugar  mixed  with  odorous,  colouring,  gummy,  and  waxy  matters.  The 
saccharine  matter  is  of  two  kinds :  one  crystallizable,  and  analogous  to  the  sugar  of 
grapes ;  the  other  uncrystallizable,  and  similar  to  the  uncrystallizable  brown  syrup 
of  the  sugar-cane.  Guibourt  has  found  also  mannite,  which  differs  from  sugar  in 
not  fermenting  when  mixed  with  water  and  yeast. 

Physiological  Effects. — Honey  is  emollient,  demulcent,  nutritive,  and  laxa- 
tive. When  fresh  it  is  apt  to  occasion  indigestion  and  colic.  Collected  from  poison- 
ous plants  it  has  been  found  to  possess  deleterious  qualities.  The  honey  of  Trebizond 
has  long  been  notorious  for  its  deleterious  qualities.  Mr.  Abbott3  says  it  causes 
violent  headache,  vomiting,  and  a  condition  like  that  of  a  tipsy  man.  A  larger 
dose  produces  deprivation  of  all  sense  and  power  for  some  hours  afterwards.     These 


1  British  Entomologist,  xvi.  pi.  "09. 

"  London  and  Edinburgh  Philosophical  Magazine  for  October,  1834,  vol.  v.  p.  313. 
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effects  agree  with  those  assigned  to  this  honey  by  Nenophon,1  in  his  account  of  the 
"Retreat  of  the  Ten  Thousand."  Pliny9  also  speaks  of  this  poisonous  honey. 
Tournefort3  ascribes  its  venomous  properties  to  the  bees  feeding  on  the  Azalea  pon- 
tica.     Many  other  instances  of  poisonous  honey  are  on  record.* 

Uses. — Mixed  with  flour,  and  spread  on  linen  or  leather,  it  is  a  popular  applica- 
tion to  promote  the  maturation  of  small  abscesses  and  furunculi.  It  sometimes  forma 
a  constituent  of  gargles,  partly  on  account  of  its  taste,  partly  for  its  emollient  opera- 
tion. It  is  also  used  as  a  vehicle  for  the  application  of  other  more  powerful  agents 
to  the  mouth  and  throat,  especially  in  children.  It  is  occasionally  employed  as  ;m 
emollient  and  demulcent  in  inflammatory  affections.  In  troublesome  coughs, 
barley-water,  mixed  with  honey,  and  sharpened  with  slices  of  lemon,  and  taken 
warm,  forms  a  very  agreeable  and  useful  demulcent  to  allay  troublesome  coughs. 

1.  MEL  DEPURATUM,  D. ;  Clarified  Honey. — (Melt  the  honey  in  a  water-bath,  and 
strain  it  while  hot  through  flannel.) — The  object  of  this  process  is  to  deprive  honey 
of  certain  impurities  which  render  it  apt  to  ferment;  but  the  flavour  and  odour  of 
the  honey  is  somewhat  injured  by  the  operation. 

2.  OXYMEL— See  p.  947. 

0.  WAX.  Secretion  of  Beeswax. — Beeswax  (Vera)  was  at  one  time  sup- 
posed to  be  merely  the  pollen  of  plants  elaborated  by  bees.  Bonnet,  however, 
so  early  as  1768,  asserted  it  to  be  a  secretion  from  the  ventral  scales.  Hunter5  and 
Huber  have  subsequently  proved  the  correctness  of  this  assertion.  The  latter  writer, 
indeed,  proved  that  the  pollen  is  not  at  all  essential  to  the  production  of  wax,  for 
bees  fed  on  honey  and  water  equally  secreted  it,  and  formed  the  usual  waxy  cells. 
With  this  wax  they  construct  the  comb  (favus),  the  cells  (alveoli)  of  which  are 
hexagonal  with  angular  bottoms.6  The  substance  called  Propolis  is  collected  by 
the  bees  from  the  buds  of  trees.  It  is  of  a  resinous  nature,  and  is  used  for  lining 
the  cells  of  a  new  comb,  stopping  crevices,  &c. 

Otlicr  animals  secrete  wax.  Thus  the  larva  of  the  Cicada 
limbata  or  white  wax  insect  of  China  is  covered  with  a  waxy 
powder,  which  is  communicated  to  the  trees  upon  which  these 
insects  are  found,  and  is  collected  by  the  natives,  who  esteem 
it  highly  as  a  medicinal  substance.7 

Wax  is  also  a  product  of  vegetables;  but  vegetable  wax  is  not 
employed  in  this  country.  Myrtle  wax  is  obtained  from  the 
berries  of  the  Myrica  cerifera,  a  native  of  the  United  States  of 
America.  These  are  boiled  in  water  and  pressed.  The  wax 
exudes,  floats  on  the  water,  is  skimmed  off,  and  is  remelted. 
This  kind  of  wax  has  a  greenish-yellow  colour.  By  saponifi- 
Cicada  limbata.  cation   it  yields   stearic,  margaric,  and  oleic  acids,  along  with 

glycerine,  so  that  it  is  rather  fat  than  wax. 

Preparation. — Wax  is  extracted  from  the  comb,  partly  by  allowing  the 
latter  to  drip,  partly  by  subjecting  it  to  pressure.  The  comb  is  then  melted  in 
water,  by  which  the  impurities  subside,  and  the  wax  is  allowed  to  cool  in  moulds. 

Properties  of  Yellow  Beeswax.— Yellow  wax  (cera  flava)  has  a  remark- 
able and  peculiar  odour;  its  colour  is  more  or  less  yellow,  but  varying  in  degree;  its 
specific  gravity  varies  from  0.960  to  0.965.  [It  melts  at  145° — Ed.]  It  is  said 
to  be  sometimes  adulterated  with  suet,  which  gives  it  a  fatty  and  disagreeable  taste. 
Resin  may  be  recognized  by  its  solubility  in  cold  alcohol;  bean  or  pea  meal  by  its 
insolubility  in  oil  of  turpentine. 

Wax  Bleaching.— This  is  effected  by  melting  yellow  wax  (either  in  a  copper 
vessel,  or  in  a  large  vat  or  tub,  by  means  of  steam),  running  it  off,  while  in  a  melted 


1  Anabasis,  lib.  iv.  ->   ir,-„,    ...   ,         ...       .    ,T   , 

'  Hist,  de  VAcad.  Roy.  des  Sciences,  p.  351,  1704  "  *"■  *"•  XXU  44>  ed'  Va,P- 

Tlafen^lTia  M,"°rJfrS'  i*"***™'  *lL  121 '  and  in  Beck's  **"««*'  Jurisprudence  ;  also,  Hamilton'* 

4  Philosophical  Transactions  for  1792,  p.  143. 

6  On  their  mathematical  form   consult  Waterhonse,  in  the  Penny  Cyclopedia,  art.  Bee-   and  Lord 
Brougham's  Dissertations  on  Subjects  connected  with  Natural  Theology   \   218    I8M 

'  See  Donovan's  Insects  of  China.  "'    '        : 
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state,  into  a  trough,  called  a  cradle,  perforated  at  the  bottom  with  holes,  and  placed 
over  a  large  water-tank,  at  one  end  of  which  is  a  revolving  cylinder,  almost  wholly 
immersed  in  water.  By  this  means  the  wax  is  solidified,  converted  into  a  kind  of 
ribbon,  and  conveyed  on  the  surface  of  the  water  to  the  other  end  of  the  tank. 
These  ribbons  of  wax  are  here  lifted  out,  and  conveyed  in  baskets  to  the  bleaching- 
grounds,  where  they  are  exposed  to  the  air  one  or  two  weeks  (according  to  the  state 
of  the  weather),  being  turned  every  day,  and  watered  from  time  to  time.  The 
wax  is  then  remelted,  reribboned,  and  rebleached;  it  is  subsequently  refined  by 
melting  in  water  acidulated  with  sulphuric  acid. 

Properties  of  White  Wax.— White  wax  (Vera  alba ;  rem  dealbata)  is  yel- 
lowish-white ;  I  have  never  met  with  pure  wax  perfectly  white.  The  circular  cakes 
of  commerce,  as  well  as  wax  candles,  always  contain  spermaceti,  which  the  dealers 
add  to  improve  the  colour.  Pure  wax  is  solid,  brittle,  inodorous,  or  nearly  so, 
insipid,   fusible,   and   at  a  much  higher  temperature  decomposable.     Its  specific 

gravity  varies  from  0.8203  to  0.965.     [It  melts  at  158°,  and  congeals  at  149°. 

Ed.] 

Composition. — According  to  John,  wax  is  a  compound  of  two  other  sub- 
stances;— the  one  called  cerine,  the  other  myricine.  [The  former  is  soluble  in 
alcohol,  the  latter  is  comparatively  insoluble. — Ed.]  These  have  been  examined 
by  Boudet  and  Boissenot.1 

1.  Cerine. — This  constitutes  at  least  70  per  cent,  of  wax.  It  fuses  at  143£  F.  It  dissolves 
in  16  parts  of  boiling  alcohol.  By  saponification  with  potash  it  yields  margaric  acid,  a  minute 
portion  of  oleic  acid,  and  a  considerable  quantity  of  a  non  saponifiable  fat  called  ceriiine. 

2.  Myricine. — It  fuses  at  149°  F.  It  dissolves  in  200  parts  of  boiling  alcohol  of  sp.  gr. 
0.833.  It  is  not  saponifiable  by  potash.  Ettling2  says  that  cerine,  ceraine,  and  myricine  are 
isomeric,  and  composed  of  Cl9H190.  More  recently,  Hess3  asserts  that  pure  wax  is  homogene- 
ous, and  possesses  the  properties  of  myricine;  its  composition  being  C^H^O.  The  difference 
between  cerine  and  myricine  he  ascribes  to  the  presence  of  eerie  acid  formed  by  the  oxidation 
of  myricine. 

[Mr.  B.  C.  Brodie  has  made  an  extensive  series  of  researches  into  the  constitu- 
tion of  wax,  and  has  assigned  formulae  to  sixteen  different  constituents  or  products 
of  the  decomposition  of  wax.  He  applies  the  name  cerotic  acid  to  cerine  and 
represents  its  formula  as  C54H5,04.  Pure  myricine  he  considers  to  be  represented 
by  C92H9204.4  It  is  remarkable  that  in  nearly  all  the  varieties  of  wax,  as  well  as 
in  the  products  obtained  from  this  body,  the  carbon  and  the  hydrogen  are  in  equal 
equivalents. 

Beeswax  varies  much  in  the  proportions  of  cerine  and  myricine  which  it  con- 
tains. Wax  is  obtained  from  the  vegetable  kingdom.  Myrtle  wax  is  derived  from 
the  Myrica  cerifera.  From  the  action  of  potash  it  appears  to  be  more  analogous 
to  the  fatty  bodies  than  to  wax.  Its  formula  is  C36H3605.  The  Chinese  and  Japan 
wax  is  the  produce  of  Rhus  Succedaneum.  It  is  white  and  crystalline,  resernblino- 
spermaceti.  Formula =C36H3602.  The  sugar-cane  wax  has  been  called  Cerosine 
by  Dumas.  It  is  a  wax-like  substance,  deposited  in  fine  light  pearly  scales  on  the 
surface  of  some  species  of  sugar-cane.  It  melts  at  180°,  and  is  not  saponified  by 
potash.     Its  formula,  according  to  Dumas,  is  C^H^O2. — Ed.] 

Physiological  Effects  and  Uses. — Wax  is  an  emollient  and  demulcent.  It 
has  been  administered  internally,  in  the  form  of  emulsion  (prepared  with  melted 
wax  and  soap,  yolk  of  eggs,  or  mucilage),  in  diarrhoea  and  dysentery,  especially 
when  ulceration  of  the  alimentary  canal  is  suspected.  In  these  cases  it  has  been 
used  by  Hufeland  and  Wedekind.  It  has  sometimes  been  employed  as  a  mastica- 
tory ;  but  its  action  is  mechanical  only.  Its  principal  use,  however,  is  externally, 
sometimes  as  a  mild  sheathing  or  protecting  application,  sometimes  as  a  basis  for 
the  application  of  other  agents.  It  is  a  constituent  of  all  cerates,  which  take  their 
name  from  it.  The  vapour  evolved  from  wax  placed  on  redhot  iron  has  been 
inhaled  in  phthisis. 


I  Journ.de  Pharm.  xiii    38.  2  Thomson,  Organic  Chemistry. 

1  Pliarm.  Central- Blatt  fur  1838,  p.  332.  4  Philosophical  Transactions  fur  1849,  p.  106. 
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1.  E)IPLASTRIDI  SIMPLEX,  E  ;  Emplastrum  attrahem;  Wax  Plaster.— -Beeswax 
5iij ;  Suet  aud  Kesin,  of  each  gij.  "  Melt  them  together  with  a  moderate  heat, 
and  stir  the  mixture  briskly  till  it  concretes  on  cooling,"  E. — Used  to  promote  dis- 
charge from  a  blistered  surface. 

2.  CERIUM,  L.;  Umjuentum  simplex,  E. ;  Unguentum  £erse  afbae,  D.  [Ccra- 
tum  simplex,  U.  S.]  ;  Simple  Cerate;  Simple  Dressing. — (Olive  Oil  Oj  [f^vss, 
E.y,  Wax  gxx  [White  Wax  gij,  E.]\  White  Wax  Ifej ;  Prepared  Hogslard, 
Ibiv,  D.  Add  the  oil  to  the  melted  wax,  and  mix  (and  stir  the  mixture  briskly 
while  it  concretes  on  cooling,  E.) — [The  V.  S.  Pharm.  directs  Lard  gviij  )  White 
Wax  giv.]  A  mild  and  cooling  dressing.  Sometimes  used  as  a  basis  for  more  active 
preparations. 

I  IIXDIENTDI  SIMPLEX,  E.;  Simple  Liniment.— (Olive  Oil  four  parts ;  White 
Wax  one  p>art.  Dissolve  the  wax  in  the  oil  with  a  gentle  heat,  and  agitate  well 
as  the  fused  mass  cools  and  concretes.) — Differs  from  the  Unguentum  simplex  in 
its  greater  liquidity.    Used  to  soften  the  skin,  and  to  promote  the  healing  of  chaps. 


OTHER  HYMENOPTEROUS  INSECTS. 

The  tribe  of  hymenopterous  insects,  called  Gatlicolce  or  Diploleparice,  contains  the  insects 
which  produce  those  excrescences  on  plants  commonly  denominated  galls  (see  Nutgall,  and 
Bedeguar).     Latreille1  comprehends  all  the  insects  of  this  tribe  in  one  genus — viz.  Cynips. 


ciass  vii.  Crustacea,  Cuvier. — Crustaceans, 

The  dietetical  properties  of '.he  Crustaceans  (Lobsters,  Crabs,  Cray-fish,  Prawns,  and  Shrimps) 
have  been  noticed  in  a  former  part  of  the  work. 
Fig  432.  1-  Astaccs  fltjtiatilis. — In   the  stomach  of  the   Craw- 

fish are  found,  at  the  time  the  animal  is  about  to  change  its 
shell,  two  calcareous  concretions,  commonly  called  Crabs' 
Eyes  or  Crabs'  Stones  (Lapilli  Cancrorum),  which  were  formerly 
ground  and  employed  in  medicine,  as  absorbents  and  antacids 
under  the  name  of  Prepared  Crabs'  Stones  {Lapilli  Cancrorum 
praparati ;  Lapides  Cancrorum  praparati;  Oculi  Cancrorum 
prceparati).2  They  consist  of  carbonate  of  lime  and  animal 
matter  principally,  with  a  little  phosphate  of  lime.  Their 
use  is  now  obsolete.  In  the  shops,  imitations  of  them 
(prepared  with  chalk  and  mucilage,  or  size)  are  still  met 
with. 

2.  Cancer  Pagtjrus.— The  Black-clawed  or  Large  Edible 
Crab  was  at  one  time  an  officinal  animal.  Its  Claws  (Chela 
Cancrorum),  when  prepared  by  grinding,  constitute  the  Pre- 
pared Crabs'  Claws  (Chela  Cancrorum  prceparatce)  of  the  shops. 
Their  composition  and  uses  are  similar  to  those  of  prepared 
Crab's  stones.  I  have  already  given  an  account  of  the  effects 
and  uses  of  carbonate  of  lime. 
Jluviatilis. 


1  In  Cuvier's  Rigne  Animal,  v.  291,  1&29. 


«  Those  animals  which  are  ready  to  moult,  have  always  two  stony  substances,  called  crabs'  eyes,  placed 
in  the  stomach, .which,  from the  experiment  of  Reaumur  and  other.,  appear  destined  to  furnish  the  matter, 
or  a  portion  of  it  of  which  the  shell  is  formed ;  for  if  the  animal  is  opened  a  day  after  its  moult,  when  the 
shell  is  only  half  hardened,  these  substances  are  found  onlv  half  diminished  ;  and  if  opened  liter  the*  are 
proportions  smaller."   (Kirby,  BridgewaUr  Treat  se,  vol.  ii.  p.  55  ;  qaoted  by  BeX  Jones^P 79) 
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Division  II.  Verteforata.— Vertebral  Animals. 

Characteiis  — Animals  furnished  with  a  skull  and  vertebral  column  for  the  protection  of  th 
brain  and  spinal  marrow. 


class  via.  Pisces,— Fishes, 

Characters. —  Vertebrated  animals  with  cold  red  bbod,  respiring  by  gills  or  bronchia,  and 
moving  in  the  water  by  the  aid  of Jins. 

No  article  of  the  Materia  Medica,  contained  in  the  British  pharmacopoeias,  is 
derived  from  this  class  of  animals ;  but  the  important  uses  of  isinglass,  and  the  ex- 
traordinary efficacy,  in  various  diseases,  ascribed  by  some  writers  to  cod-liver  oil. 
render  it  necessary  to  notice  both  of  these  productions. 

357.  ICHTHYOCOLLA.— ISINGLASS. 

History. — Tchthyocolla  (lx§vox6-k%a,  from  i%9vs,  afixh;  and  xoVka,  glue)  is  men- 
tioned by  both  Dioscorides1  and  Pliny.2  The  latter  of  these  writers  ascribes  its  in- 
vention to  Daedalus. 

Zoology. — Isinglass  is  obtained  from  various  fishes,  some  only  of  which  have 
hitherto  been  ascertained.  The  finest  kinds  are  procured  from  different  species  of 
Acipenso'.  Several  other  genera — as  Silurus,  Morrhua,  Gadus,  Otolithic,  Lota, 
aud  Polynemus,  also  yield  it. 

The  organ  from  which  isinglass  is  usually  procured  is  the  air-hag,  or  swimming 
bladder,  sometimes  termed  the  sound.  It  is  a  membranous  sac  filled  with  air  (con- 
taining from  09  to  87  per  cent,  of  oxygen),  and  placed  under  the  spine,  in  the 
middle  of  the  back,  and  above  the  centre  of  gravity.  In  most  fish  it  communicates 
with  the  oesophagus,  or  stomach,  by  the  ductus pneumaticus.  In  others,  it  is  an  im- 
perforate sac.  Occasionally  there  are  two  sacs,  which  communicate  with  each 
other.  In  the  Acipenser  stellatus,  according  to  Brandt,3  the  bag  is  composed  of 
three  membranes  :  an  external,  silvery  one,  derived  from  the  peritoneum  ;  a  middle, 
membranous  (hautigen)  one;  and  the  most  internal,  very  vascular,  and,  as  it  were, 
pulpy  membrane.  The  latter,  he  states,  yields  the  fish  gelatine.  But  unless  the 
sound  of  this  fish  differs  considerably  from  that  of  other  fishes,  there  must  be  an  error 
in  this  statement.  I  have  examined  all  the  purse  and  pipe  isinglass  of  commerce, 
and  find  the  internal  to  be  an  insoluble  membrane.  In  the  cod,  the  innermost  mem- 
brane is  very  thin,  and  is  perhaps  analogous  to  the  epithelium.  Externally  to 
this  is  a  highly  vascular  thin  coat,  and  still  more  externally  is  the  gelatinous  coat, 
which  appears  devoid,  or  nearly  so,  of  vessels. 

Preparation. — The  mode  of  preparing  the  swimming-bladder  for  sale  as  isin- 
glass, varies  in  different  countries.  Sometimes  the  bag  is  dried  unopened,  as  in  the 
case  of  the  purse,  pipe,  and  lump  isinglass  of  the  shops.  At  other  times  it  is  laid 
open,  and  submitted  to  some  preparation ;  being  either  dried  unfolded,  as  in  the 
leaf  and  honeycomb  isinglass;  or  folded,  as  in  the  staple  and  book  isinglass;  or 
rolled  out,  as  in  the  ribbon  isinglass.  When  it  arrives  in  this  country  it  \s  picked 
or  cut.  Formerly,  it  was  picked  into  shreds  by  women  and  children,  but  it  is  now 
usually  cut  by  machines  worked  by  steam. 

Description. — Many  varieties  of  isinglass  are  imported;  the  Russian  kinds 
are  the  most  esteemed ;  but  the  Brazilian,  on  account  of  its  cheapness, -is  very  ex- 
tensively used. 

i  jjjb   jjj    cap    loo.  2  Hist.  Nat.  lib.  vii.  cap.  57;  and  lib.  xxxii.  cap.  24,  ed.  Valp. 

'  Brandt  and  Ratzebnrg's  Medicinische  Zoologie,  p.  27,  Berlin,  1833. 
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1.  Russian  and  Siberian  Isinglass. -The  isinglass  produced  in  the  Russian  em- 
pire is  principally  obtained  from  the  sturgeons.  These  cartilaginous  fishes  constitute 
the  genus  Acipenser. 

The  following  are  the  generic  characters  of  Acipenser:  Body  elongated  and  angular  defend- 
edby  indurated  plates  and  spines,  arranged  in  longitudinal  rows;  snout  pointed  conical ;  mouth 
placed  on  the  under  surface  of  the  head,  tubular,  and  without  teeth  (iarrel  ).  1  he  species 
are  badly  determined.  Brandt2  has  described  and  figured  eight.  Acipenser  Sturw,  or  the  Lorn- 
mon  Sturgeon,  is  occasionally  caught  in  the  River  Thames.  The  species  from  wh.ch  Isinglass 
is  procured  are  the  following : —  .  . 

1  A  Huso  Linn.  The  Beluga  or  Bielaga.— Inhabits  the  Casp.an  Sea  and  its  tributary 
streams.  Its  roe  (ovary)  is  esteemed  as  caviare.  Its  swimming-bladder,  when  properly  pre- 
pared, yields  leaf  isinglass  of  three  qualities,  fine  firsts,  firsts,  and  seconds.  . 

2.  A.  GuxDENSTAJiTiT,  Brandt  and  Ratzeburg.  The  Osselr  or  Osseter.— Inhabits  the  Caspian 
and  Black  Seas  and  their  tributary  rivers.  Caviare  is  prepared  from  its  roe  (ovary).  From  its 
*wimming-bladder  are  obtained  both  staple  and  leaf  isinglass.  The  varieties  of  the  staple  are  the 
Patriarch  .Astrakhan,  and  Astrakhan  firsts,  seconds,  and  thirds.  The  leaf  varieties  are  firsts,  seconds, 
and  thirds3  ,  .     . 

3.  A.  Rcthenus,  Linn.  The  Sterlet.— Inhabits  the  Black  and  Caspian  Seas  and  their  tribu- 
tary rivers;  and  the  Arctic  Ocean.  Its  roe  yields  caviare.  Leaf  and  book  {first  and  second) 
isinglass  are  obtained  from  the  swimming-bladder. 

4.  A.  Stellatus,  Pallas.  The  Sewruga. — Inhabits  the  Caspian  and  Black  Seas  and  their 
tributary  rivers.     Yields  caviare  and  leaf  isinglass. 

[We  subjoin  some  remarks  by  the  author  on  the  swimming-bladders  of  several 
species  of  Acipenser  from  the  Volga.  These  were  published  in  the  Pharmaceutical 
Journal* — Ed.] 

Professor  Ludewig  kindly  sent  me  the  dried  air  or  swimming-bladders  of  three  species  of 
Acipenser,  namely,  the  A.  Huso,  A.  Guldenstadtii  and  A.  stellntus.  I  had  been  for  some  time 
anxious  to  possess  specimens  of  these  swimming-bladders,  in  order  that  I  might  farther  satisfy 
myself  of  the  real  nature  and  position  of  the  isinglass  membrane. 

In  the  second  edition  of  my  Elements  of  Btateria  Medica,  pp.  1859  arid  1861,  I  have  stated 
that  the  innermost  layer  of  the  swimming-bladder  is  insoluble  in  boiling  water,  and  is  not  the 
gelatigenous  or  isinglass  membrane.  I  came  to  this  conclusion  from  a  careful  examination  of 
the  sound  of  the  codfish,  and  of  the  unopened  pipe  and  purse  isinglass  of  commerce,  all  of 
which  I  found  to  be  lined  with  an  insoluble  epithelium.  In  the  leaf  isinglass,  imported  from 
Russia,  this  membrane  has  been  removed,  probably  by  rubbing  with  a  cloth;  and  as  in  some 
species  of  Acipenser  this  layer  is  exceedingly  fine,  its  presence  is  apt  to  be  overlooked.  But  in 
the  swimming-bladders  of  some  other  fishes  it  is  much  thicker,  and  its  non-removal  in  them 
considerably  deteriorates  the  commercial  value  of  the  isinglass  which  they  yield.  The  insolu- 
bility of  the  inner  lining  of  the  Hudson  Bay  purse  isinglass  is  well  known  to  the  dealers. 

Dr.  Edward  Martiny,  the  learned  author  of  the  Naturgeschichte  derjur  die  Heilkunde  wic.htigen 
Thiere,  published  at  Darmstadt  last  year,  has,  however,  denied  the  accuracy  of  my  account  of 
the  gelatigenous  or  isinglass  membrane.  He  describes  these  bladders  as  consisting  of  two  mem- 
branes (Hauteti),  anouter,  strong,  shining,  and  fibrous  membrane,  and  an  inner  soft  mucous  coat. 
The  outer  membrane  is  covered  by  a  peritoneal  coat.  "  The  inner  membrane,  namely,  the  mu- 
cous membrane,  is  the  so-called  isinglass."  To  this  sentence  he  has  appended  a  foot-note,  of 
which  the  following  is  a  translation: — 

"Pereira  (Elements  of  Materia  Medica,  vol.  ii.  2d  ed.  p.  1861)  erroneously  regards  the  middle 
coat  as  yielding  gelatine." 

This  statement,  emanating  from  so  high  an  authority  as  Dr.  Martiny,  induced  me  to  re-exam- 
ine the  subject,  and  the  result  is  the  confirmation  of  the  accuracy  of  my  former  statement.  I 
have  now  examined  the  swimming-bladders  of  four  species  of  sturgeon,  and  in  all  find  their 
inner  coat,  or  lining,  to  consist  of  an  epithelium  insoluble  in  water.  In  some,  however,  it  is  so 
exceedingly  delicate  as  to  require  very  careful  microscopic  examination  to  detect  it.  In  the 
spring  of  the  present  year,  I  obtained  the  swimming-bladder  of  the  common  sturgeon  (Acipenser 
Sturio)  caught  in  the  Thames,  and  found  its  lining  membrane  to  be  a  very  delicate,  but  insolu- 
ble epithelium.  I  gave  a  portion  of  it  to  my  friend  Mr.  John  Quekett,  of  the  Royal  College 
of  Surgeons,  and  requested  him  to  examine  it,  and  the  following  is  the  reply  which  he  seat 
me: — 

"  I  have  carefully  examined  the  sections  of  air-bladder,  and  I  find  that,  commencing  with  the 
inner  coat,  you  have — 

"  1st.  An  epithelial  layer;  then, 

"2dly.  The  membrane  to  which  the  epithelium  is  attached  (basement-membrane);  then, 


1  History  of  British  Fishes,  ii.  360.  i   nr.j    7n   ,   i;    .  „.  „,„ 

•  T.  W.  C.  MartiUs,  Lthrb.'d.  pharm.  Zool.  S.  76,  1838.  «  Vol   vTl  No   10,  XjrU 
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"  3dly.  Some  flaky  spindle-shaped  bodies,  which  give  the  silvery  appearance;  then, 

"4thly.  Some  fibrous  tissue,  arranged  principally  in  two  directions,  probably  the  muscular  or 
elastic  coat;  then, 

"5thly.  Some  areolar  tissue;  and, 

"6thly.  Lastly  of  all  the  serous  coat. 

"I  have  not  tried  the  solubility  of  these  layers  in  boiling  water,  but  should  think  it  must  be 
the  middle  or  thick  substance  which  is  the  gelatinous  coat." 

On  the  receipt  of  the  air-bladders  of  the  three  species  of  Acipenser,  sent  me  by  Professor 
Ludewig,  I  resolved  to  submit  them  to  a  careful  microscopic  examination,  in  order  to  ascertain 
in  them  the  existence  or  absence  of  an  inner  epithejial  or  insoluble  layer.  I  have  detected  it 
in  all  of  them. 

a.  Acipenser  Huso: — This  fish,  called  by  the  Russians  the  Bieluga,  yields  the  isinglass  Known 
by  the  name  of  the  Bieluga  (or  Beluga)  leaf.  The  dried  air-bladder  is  a  pyriform  bag  about  the 
size  of  a  small  pig's  bladder.  Its  length  is  about  eleven  inches,  its  greatest  diameter  about  five 
inches.     The  opening  of  the  ductus  pneumaticus  is  near  the  larger  extremity. 

b.  Acipenser  Guldenstadtii.—Y<com  this  fish  is  obtained  both  staple  and  leaf  isinglass.  The 
dried  pyriform  swimming-bladder,  now  laid  before  the  Society,  is  of  the  kind  called  in  com- 
merce the  pipe.  Its  length  is  about  ten  inches,  and  its  greatest  diameter  about  three  inches. 
The  opening  of  the  ductus  pneumaticus  is  at  the  larger  extremity. 

c.  Acipenser  Slellatus. — This  yields  leaf  isinglass.  The  pyriform  swimming-bladder  of  this 
fish,  which  I  have.received  from  Professor  Ludewig,  is  also  of  the  pipe  kind.  Its  length  is  eight 
inches,  and  its  greatest  diameter  two  and  a  half  inches. 

But  in  Russia  the  acipenser  is  not  the  only  genus  from  which  isinglass  is  ob- 
tained, for  it  is  also  procured  from  Silurus  Giants,1  which  Dr.  Royle3  suggests 
may  be  the  source  of  the  Samovcy3  isinglass  of  commerce. 

Brandt4  thus  describes  the  preparation  of  Russian  isinglass.  The  swimming- 
bladder  is  cut  open,  washed,  and  then  exposed  to  the  air  with  the  inner  silvery 
membrane  turned  upwards.  The  latter  is  then  stript  off  and  placed  in  damp  cloths 
or  left  in  the  outer  covering,  and  prepared  or  kneaded.  It  is  then  taken  out  of  the 
cloths,  and  either  merely  dried  (leaf  isinglass)  and  twisted  or  folded  in  a  serpen- 
tine manner,  between  three  pegs,  into  the  shape  of  a  horseshoe,  heart,  or  lyre 
(long  and  short  staple),  or  folded  in  the  manner  bookbinders  fold  printed  sheets  of 
paper  (hook  isinglass).  Jackson5  has  given  figures  to  illustrate  the  manner  in 
which  the  staple  and  book  isinglass  are  made  to  retain  their  shapes  by  skewers. 
Several  kinds  of  leaf  isinglass  are  imported  from  Russia.  The  finest  kind  is  that 
from  Astrakhan,  of  which  one  kind  is  said  to  be  obtained  from  the  Beluga  (Aci- 
penser Huso).  These  are  imported  from  St.  Petersburg.  The  Samopey  leaf  is 
an  inferior  kind  brought  from  Taganrod.  JSisane  leaf  is  the  produce  of  a  small  b'.sh  ; 
each  leaf  measuring  only  about  2|  inches  each  way,  and  weighing  about  a  drachm  ; 
it  looks  like  pieces  of  dried  bladder,  marked  by  two  fibrous  or  muscular  bands. 
Kroski  isinglass  I  have  not  seen;  but  I  am  told  it  is  in  small,  circular,  membranous 
disks.  Long  staple  isinglass  is  of  fine  quality.  It  is  the  produce  of  the  Oural. 
[It  is  usually  imported  loose — at  times  strung  on  ropes.  The  latter  kind  is 
preferred.]  Of  short  staple  three  kinds  are  known  ;  the  finest  is  from  the  Oural, 
and  is  distinguished  by  the  name  of  Patriarch,  but  it  is  very  scarce.     The  Astra- 

1  Pallas.  Reise  durch  verschiedene  Provinzen  des  russischen  Reichs,  Th.  i.  S.  139,  Petersb.  1771. 

a  On  the  Production  of  Isinglass  along  the  Coasts  of  India,  with  a  Notice  of  its  Fisheries,  p.  29.  Lond. 
1842. 

1  This  word  is  sometimes  written  Samovey  or  Simovy.  I  have  been  unable  to  trace  its  derivation.  Dr. 
Royle's  suggestion  appears  to  me  probable,  since  the  Russian  name  for  the  Siluris  Glanis  is  Som,  while 
Albertus  Magnus  calls  it  Humus.  The  Poles  term  it  Szum.— (Brandt  and  Ratzeburg,  op.  supra  cit.  ii.3l.) 
Moreover,  Martius  says  that  staple,  leaf,  and  book  isinglass  are  produced  from  this  fish.  IV ow  these  art- 
the  three  forms  of  the  Samovy  isinglass.  [A  note  addressed  to  the  author  confirms  this  view.  The  isin- 
glass in  question  comes  from  the  Russian  fish  Som.  The  Russians  having  no  article,  mnke  an  adjective 
of  Som  by  adding  "  ovy."  They  pronounce  it  Samovy,  although  they  spell  it  Somovy.  There  is  another 
kind  called  Leshovy,  from  the  fish  Lesh  or  Leshtohik  (Bream).  It  is  more  soluble  than  the  Samovy  kind. 
but  scarcely  of  equal  strength.— Ed.]  -„-,_„,._ 

4  Though  the  account  above  given  by  Brandt  agrees  with  the  statements  of  Pallas,  Gmelin.  Georgi.  anil 
Tooke  there  must  be  some  inaccuracy  in  it.  I  have  before  stated  that  the  innermost  membrane  of  the 
swimming-bladder  is  insoluble— but  according  to  Brandt's  statement,  the  innermost  is  the  gelnt  nous  mem- 
brane. The  account  which  T.  W.  C.  Martius  (Lehrbuch.  d.  pharmaceut.  Zoologie,  p.  71,  Stuttg.  1S3S) 
gives  of  the  preparation  of  isinglass  in  Russia  confirms  my  views.  The  swimming-bladders,  he  observes, 
are  first  placed  in  hot  water,  carefully  deprived  of  adheriig  blood,  cut  open  longitudinally,  and  exposed  to 
the  air,  with  the  inner  delicate  silvery  membrane  upwards.  When  dried,  this  fine  membrane  is  rent 
by  beating  and  rubbing,  and  the  swimming-bladder  is  then  made  into  different  forms. 

•  Royle,  op.  supra  cit.  p.  21. 
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khan  short  staph  is  one  of  the  best  kinds.  The  Samovey  short  staph  is  of  inferior 
quality.  Two  kinds  of  book  isinglass  are  met  with.  That  from  the  Oural  is  of 
excellent  quality.  Samovey  hook  is  an  inferior  kind.  Siberian  purse  isinglass  is 
of  moderately  good  quality,  and  is  in  general  demand.  [A  small  kind  on  strings, 
in  a  necklace  form,  is  sometimes  imported.] 

2.  Brazilian  Isinglass.' — This  is  imported  from  Para  and  Maranham ;  but  it 
has  not  hitherto  been  ascertained  from  what  fishes  it  is  procured;  though  it  is 
obvious,  from  a  superficial  examination  of  the  commercial  specimens,  that  they 
must  have  been  obtained  from  at  least  several  species  or  genera.  Mr.  Yarrell3 
suggests  the  genera  Pimelodus  and  Silurus  as  the  source  of  it.  It  comes  over  in 
the  form  of  pipe,  lump,  and  honeycomb.  Pipe  Brazilian  isinglass  must  have  been 
procured  from  a  large  fish.  It  is  prepared  by  drying  the  swimming-bladder  un- 
opened. In  some  cases  this  bladder  is  imported  distended  with  air.  The  dried 
bladders,  or  pipes,  as  they  are  called,  are  from  ten  to  twelve  inches  in  length,  and 
two  or  two  and  a  half  inches  broad.  Their  weight  is  about  five  ounces.  Their 
shape  is  somewhat  conical,  tapering  at  one  extremity  and  broader  at  the  other, 
where,  on  either  side,  is  a  conical  caecal  prolongation.  It  is  devoid  of  smell.  Lump 
Brazilian  isinglass  consists  of  two  swimming-bladders  placed  side  by  side,  con- 
siderably separated  at  one  end,  and  communicating  at  the  other  extremity  with  each 
other.  When  perfect,  each  lump  somewhat  resembles  in  shape  a  torpedo.  Its  size 
varies.  A  perfect,  though  not  very  large  specimen,  measured  eight  inches  in  length, 
and,  at  the  broadest  part,  five  inches  in  breadth.  Its  weight  is  six  ounces  and  a 
half.  It  consists  of  three  portions,  separated  by  constrictions.  The  largest  portion 
is  five  inches  broad,  and  three  inches  and  a  half  long;  flattish  in  front,  rounded 
posteriorly.  It  consists  of  two  sacs,  placed  one  on  either  side.  The  middle  portion 
is  oblong,  three  inches  long,  and  two  inches  broad;  it  consists  of  two  sacs,  which 
communicate  with  those  of  the  preceding  portion.  The  third  portion  is  oblong,  one 
inch  and  a  half  long,  and  three-quarters  of  an  inch  wide.  It  consists  of  one  sac 
only,  into  which  both  the  sacs  of  the  middle  portion  open.  Honeycomb  Brazilian. 
isinglass  appears  to  be  the  largest  portion  of  the  lump  kind  split  open.  The  lump 
variety  is  sometimes  softened,  and  rolled  out  into  thin  ribbons,  in  this  country.  On 
account  of  its  deeper  colour  and  inferior  solubility,  Brazilian  isinglass  is  not  in  demand 
for  domestic  use ;  though,  as  it  is  sold  in  the  cut  state,  it  is  probably  largely  inter- 
mixed by  shopkeepers  with  the  finer  kinds  of  Russian  isinglass,  and  sold  as  such. 
As  it  is  moderately  cheap  and  soluble,  it  is  in  extensive  use  for  fining  by  brewers, 
who  are  the  principal  consumers  of  this  kind  of  isinglass.  [When  digested  with 
boiling  water,  it  leaves  a  very  large  proportion  of  undissolved  white  residue  of  a 
starchy  consistence.] 

3.  New  York  Isinglass. — Occasionally,  ribbon  isinglass  is  imported  from  New 
York.  It  is  in  thin  ribbons  of  several  feet  long,  and  from  an  inch  and  a  half  to 
two  inches  in  width.  It  is  but  little  used  in  this  country.  It  is  less  soluble  than 
the  llussian,  and  affords  a  dark-coloured  solution.3  Dr.  J.  V.  C.  Smith,4  author  of 
a  work  on  the  fishes  of  Massachusetts,  states  that  it  is  obtained  from  the  air-blad- 
der of  the  common  Hake  (Gadus  merluccius),  which  is  thrown  into  water  to  mace- 
rate for  a  little  while,  and  is  then  taken  out  and  pressed  between  two  iron  rollers, 
"  by  which  it  is  elongated  to  the  extent  of  half  a  yard  and  more.  It  is  then  care- 
fully dried,  packed,  and  sent  to  market.  The  common  cod  {Morrhua  vulgaris)  yields 
a  poorer  kind  of  isinglass;  but  the  hake  only  is  known  to  the  extensive  manufacturers 
as  fit  for  their  purposes." 

4.  Hudson's  Bay  Isinglass.— I  have  been  unable  to  ascertain  from  what  fish 
this  isinglass  is  procured.5     It  comes  over  in  the  purse  form.     A  specimen  in  my 


1  Sometimes  called  Cayenne  Isinglass  (Guibimrt).  '  Philosovhiral  T,mM,,;„»,    „„■    i    •■•    ,-qo 

•  MM  States  DuPensatory ;  also  Journal  of  tnl  HaJS^iS^STSS^^^i^k 
Mn  a  letter  to  Dr.  S.  W.  Williams,  of  Deerfield,  Massachusetts,  from  whom  I  received  the  above  informa- 
«  Richardson,  in  his  Fauna  Boreali-  Americana,  part  iii   savs   thaf  th*  ..„.„„„„„  „r  v„  »u   . 
equally  numerous  with  those  of  Ala,  but  that  the'i?  sounds  arid I 'roe! "ale  uUeVfy  washed  '"  "" 
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possession  measured  twelve  inches  in  length,  and  three  inches  and  a  half  in  diame- 
ter;  its  weight  is  one  ounce  and  a  half.  It  is  of  a  light  yellow  colour,  translucent, 
and  free  from  taste  and  smell.  The  inner  lining  of  the  sac,  which  may  be  readily 
stripped  off,  is  insoluble  in  water;  the  remaining  membrane  dissolves  in  boilino- 
water.  ° 

5.  East  India  Isinglass. — It  appears  that,  for  a  long  period,  this  has  been 
exported  from  Calcutta  to  China,  but  it  has  only  recently  occupied  the  attention 
of  Europeans.  It  is  probably  the  produce  of  a  species  of  Polynemus.1  But  the 
fishes  called  by  Dr.  Buchanan,  Bo/a,  and  several  species  of  Silurus,  especially 
Silurus  raita,  also  yield  isinglass  (Royle).  Most  of  the  specimens  of  Indian  isin- 
glass which  I  have  examined  have  an  unpleasant  fishy  odour,  which  renders  them 
totally  unfit  for  domestic  use,  and  greatly  deteriorates  their  commercial  value.  A 
specimen  of  East  India  purse  isinglass  which  I  examined  consisted  of  an  unopened 
swimming-bladder,  flattened  and  dried.  Its  shape  is  oval-oblong;  its  length  nine 
inches;  its  breadth  three  inches  and  a  half;  its  weight  seven  ounces  and  a  half. 
It  has  a  strong  fishy  smell,  and  a  dark  colour. 

Another  kind  (East,  Indian  leaf  isinglass)  is  merely  the  sac  laid  open  and  dried. 
It  is  eight  or  nine  inches  long,  six  or  seven  inches  broad,  and  about  three-tenths  of 
an  inch  thick.  A  third  kind  (East  India  rolled  leaf  isinglass),  which  I  have  received 
from  Dr.  Royle,  appears  to  have  been  formed  by  rolling  out  the  preceding  kind  into 
thin  plates.  One  specimen  was  about  eighteen  inches  long,  three  inches  and  a  half 
wide,  and  one-tenth  of  an  inch  thick.  Some  of  the  sheets  are  covered  with  a  thin 
film  of  chalk. 

ricked  East  India  isinglass,  kindly  furnished  me  by  Dr.  Royle,  is  in  small  shreds, 
two  or  three  inches  long,  and  tapering  at  the  extremities.  It  is  hand-picked  in 
India  by  the  natives.  The  composition  of  this  isinglass  has  been  ascertained  by 
Mr.  Solly,  arid  will  hereafter  be  stated.3 

Manilla  Isinglass. — A  variety  under  this  name  has  been  recently  imported.  It 
is  called  thin  cake.  It  is  white  and  clean.  It  is  equal  in  quality  to  Brazilian  or 
Samovey  book.  The  fish  which  yields  it  is  found  in  the  River  of  Manilla,  and  on 
the  coasts  of  the  Phillipines,  Luconia.  Chief  mart,  Manilla.  Price  four  shillings 
per  pound.  It  is  smaller  than  the  Brazilian;  but  it  greatly  resembles  the  lump 
Brazilian,  and  the  fish  is  probably  an  allied  species.3 

6.  Cod  Sounds. — Cod  sounds,  in  the  dried  state,  are  brought  from  Scotland,  and 
used  as  a  substitute  for  foreign  isinglass.  They  are,  however,  usually  preserved 
soft  by  salting,  and  dressed  for  the  table. 

Purity. — .When  isinglass  is  reduced  to  small  shreds  (picked  or  cut  isinglass),  it 
is  scarcely  possible  to  distinguish,  by  the  eye,  some  of  the  inferior  from  the  liner 
kinds.  The  best  criteria  are  its  whiteness,  freedom  from  unpleasant  fishy  odour, 
its  solubility  in  water,  and  translucency  of  the  jelly  obtained  on  cooling  from  its 
hot  solution.  [No  sample  even  of  the  best  isinglass  (Beluga  or  Astrachan  leaf)  is 
completely  soluble  in  boiling  water.  There  is  always  some  undissolved  residue 
(albuminous  membrane) ;  but  this  is  small  in  proportion  to  the  goodness  of  quality. 
In  Beluga,  it  may  form  one  per  cent.;  in  some  kinds  of  Brazilian,  as  much  as 
twenty  per  cent.  The  reader  will  find  some  good  remarks  by  Mr.  Redwood  on  the 
adulteration  of  isinglass,  in  the  Pharmaceutical  Journal  for  May,  1850,  p.  503. 
—Ed.] 

Substitution. — Hartshorn  shavings  and  sole-skins  (when  clean,  sweet,  and  well 


1  Mr.  M'Clelland  I  Journal  of  the  Asiatic  Society  of  Bengal,  viii.  203)  states  that  Indian  isinglass  is 
yielded  by  Polynemus  Sele  of  Buchanan.  But,  inasmuch  as  he  obtained  only  sixty-  six  grains  of  isinglass 
from  one  of  these  fishes,  while  some  of  the  specimens  of  commerce  weigh  from  half  to  three-quarters  of  a 
pound  it  seems  tolerably  clear  that  the  Indian  isinglass  of  English  commerce  cannot  be  obtained  from  P. 
Sele  but  must  be  procured  from  some  larger  fish.  It  may  be  the  produce  of  Polynemus  ttria,  Buchanan, 
or  the  new  species  of  Polynemus,  referred  to  by  Dr.  Cantor  (Journal  of  the  Royal  Asiatic  Society,  v.  106, 
London)  as  the  SalUah  or  Saeeolih.      ......  _     „     .  ,  ,    _     ..    „     , 

•  For  farther  details  respecting  Kast  Indian  isinglass,  see  Dr.  Royle's  work,  On  the  Production  of  Isin- 
glass along  the  Coasts  of  India,  with  a  Notice  of  its  Fisheries,  London,  1842. 

1  Metcaffe,  December  le42. 
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Fig.  433. 


prepared)   are  sometimes   substituted  for  isinglass  in  fining.     For  domestic  uses, 

patent  gelatine  is  frequently  em- 
ployed as  a  substitute  for  isin- 
glass. 

7.  Para  Isinglass.— A  substance 
has  lately  been  imported  under  the 
name  of  Isinglass,  which,  on  ex- 
amination, proves  not  to  be  isin- 
glass, but  the  dried  ovary  of  a 
large  fish. 

Two  boxes  were  imported ;  they 
did  not  contain  more  than  14  or  16 
lbs.  A  similar  article  has  been 
before  imported  into  London.  It 
consists  of  bunches  of  the  size  and 
shape  of  the  subjoined  figure. 
They  somewhat  resemble  a  bunch 
of  grapes  ;  and  consist  of  ovoid  or 
rounded  masses,  attached  by  pe- 
duncles to  a  central  axis;  by  im- 
mersion in  water,  this  axis  is 
found  to  consist  of  a  convoluted 
membrane,  to  one  side  only  of 
which  these  ovoid  masses  are  at- 
tached. 

A  very  superficial  examination 
of  this  so-called  isinglass  proves 
that  it  is  neither  the  swimming- 
bladder  of  a  fish,  nor  is  it  gelatin- 
ous ;  but  it  is  in  reality  the  ovary 
of  some  large  fish,  and  is  of  an  al- 
buminous '  nature.  When  soaked 
in  water,  its  fishy  odour  becomes 
very  obvious. 

The  ovid  masses  are  ova.  They 
are  highly  vascular  on  the  surface, 
and  are  filled  with  an  animal  sub- 
stance of  a  yellow  colour.  In  ge- 
neral appearance  they  resemble 
the  vitellus  of  a  shark  or  ray. 

The  Sudis  Gigas,  a  large  os- 
seous fish,  upwards  of  six  feet  in 
length,  is  found  at  Para.  Its 
flesh  is  dried,  salted,  and  eaten  by 
the  lower  classes;  and  its  swim- 
ming-bladder constitutes  one  of 
the  kinds  of  Brazilian  isinglass 
imported  into  London.  It  is  pro- 
bable, therefore,  that  the  ovary  of 
this  fish  constitutes  the  false  isin- 
glass in  question.  If  not  from 
this  fish,  it  is  probably  obtained 
from  some  allied  genus  (as  Amia) 
of  highly  organized  osseous  fishes.1 


False  Isinglass  from  Para  (natural  size) 


1  [It  was  durin°:  his  visit  to  the  Museum  of  the  College  of  Snnrpnno  c.r  ft,„  „  <■ 

preparation  to  which  the  preced.ng  plate  refers,  that  th^  & STpEeK  rn^t  %t^JSES2$& 
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Gelatine. — Gelatine  maybe  extracted  from  bones,  by  boiling  them  in  water  under  pressure- 
or,  more  readily,  by  employing  bones  which  have  been  previously  digested  in  hydrochloric  acid 
to  extract  the  phosphate  of  lime.  In  this  way  a  nutritious  soup  is  prepared  in  Paris  for  the 
hospitals,  and  other  pauper  habitations.1  Gelatine  has  even  been  extracted  from  fossil  bones. 
A  soup  was  prepared  from  one  of  the  bones  of  the  Great  Mastodon,  by  the  Prefet  of  one  of  the 
departments  of  France. 

Nelson's  Patent  Gelatine  is  obtained  from  glue-pieces,  freed  from  hair,  wool,  flesh,  and  fat.2  It 
it  probable  that  inferior  kinds  of  isinglass  are  also  employed.  Two  kinds  of  this  patent  gela- 
tine are  made  up:  the  best  (called  gelatine  of  the  first  quality)  is  opake ;  it  is,  by  preference, 
made  from  the  cuttings  of  the  hides  of  beasts,  or  from  the  skins  of  calves;  the  inferior  kind 
(called gelatine  of  the  second  quality)  is  transparent;  it  is  made  from  non  transparent  glue  pieces. 
Both  kinds  are  sold,  cut  somewhat  in  imitation  of  picked  isinglass. 

French  gelatine  is  sold  in  cakes,  marked  like  those  of  common  glue,  with  the  nets  on  which 
they  have  been  dried.  They  are  either  uncoloured,  or  coloured  red,  green,  or  blue.  [Some  of 
this  patent  French  gelatine  is  made  at  Paris,  from  the  cuttings  of  skins  used  for  making  white 
kid  gloves. — En.] 

[A  very  pure  form  of  gelatine  is  now  extensively  sold  under  the  name  of  Swinburne's  Patent 
Refined  Isinglass.  It  is  procured  from  the  skins  of  calves  cut  into  very  thin  slices,  and  treated 
simply  with  water  at  or  about  200°.  No  chemical  substance  whatever  is  used  in  its  prepara- 
tion. The  skins  are  treated  with  successive  quantities  of  water  until  all  the  gelatine  is  extracted. 
The  common  sorts  of  isinglass  are  treated  in  the  same  way,  and  a  very-pure  kind  of  colourless 
gelatine  is  thus  obtained  from  them,  the  residues  being  subsequently  boiled  up  to  make  glue. 
The  gelatine  of  the  first  quality  thus  procured  is  white,  inodorous,  and  tasteless,  entirely  free 
from  acidity  or  alkalinity.  If  previously  soaked  in  cold  water,  it  is  entirely  dissolved  without 
leaving  any  residue  on  the  addition  of  a  small  quantity  of  boiling  water,  and  the  solution  on 
cooling,  if  not  over-heated,  sets  into  a  firm  transparent  jelly.  The  properties  are  the  same, 
whether  it  be  procured  from  calves'  skins,  or  from  isinglass.  The  process  simply  deprives  the 
isinglass  and  skins  of  their  insoluble  albuminous  portions. 

The  test  of  the  goodness  of  gelatine  is  this :  When  boiling  hot  water  is  poured  upon  it,  it 
should  not  form  a  yellow  gluey-looking  mass  of  an  offensive  odour,  but  it  should  be  colourless, 
of  a  thick  consistence,  and  entirely  free  from  smell.  The  French  gelatine  is  generally  run  into 
very  thin  sheets,  in  order  to  conceal  the  yellow  colour.  It  has  no  smell  when  dry,  but  is  very 
offensive  when  treated  with  warm  water  in  the  manner  above  described.  A  pink  or  red  colour 
is  sometimes  given  to  it  in  order  to  conceal  its  bad  quality.  The  principle,  gelatine,  is  deterio- 
rated by  any  chemical  substance  used  for  its  extraction.  Gelatine  thus  prepared,  has  found  its 
way  into  the  market,  and  has  tended  to  give  an  evil  reputation  to  this  substance  as  an  article  of 
food  and  as  an  economical  substitute  for  isinglass.  But  it  is  a  well-known  fact  that  isinglass  owes 
its  chief  properties  to  gelatine  alone,  and  chemistry  and  the  microscope  show  that  when  this 
principle  has  been  once  extracted  either  from  skins  or  fish-bladder,  its  properties  are  identical, 
provided  they  have  not  been  changed  by  any  chemical  process  in  the' extraction.  Swinburne's 
gelatine  of  first  quality  is  not  to  be  distinguished  from  the  gelatine  separated  from  the  air-blad- 
der of  the  sturgeon.  The  latter,  weight  for  weight,  yields  a  much  larger  proportion  than  the 
skin  of  the  calf,  and  the  process  of  extraction  is  more  easy,  but  the  principles  are  the  same; 
they  have  the  same  properties  and  are  adapted  to  the  same  uses. 

The  term  Isinglass  is  probably  an  English  corruption  of  the  German  Hausenblase — bladder  of 
the  Sturgeon.  To  apply  the  term  isinglass  to  gelatine  extracted  from  skin  is,  therefore,  not  only 
a  misnomer  but  a  mistake.  All  kinds  of  isinglass  may  be  regarded  as  gelatine  plus  certain  im- 
purities or  adventitious  substances.  Gelatine,  however,  is  not  isinglass,  but  the  true  animal  prin- 
ciple separated  from  these  impurities. 

Much  absurd  discussion  has  arisen  as  to  whether  gelatine  is  to  be  regarded  in  the  light  of  a 
product  or  educt  of  the  tissues.  It  is  an  educt  of  the  swimming-bladder  of  the  sturgeon,  and  is 
properly  described  by  the  author  (infra)  as  a  constituent  forming  from  86  to  93  per  cent,  of  isin- 
glass. If  an  educt  of  the  air-bladder  of  the  sturgeon,  it  must  be  equally  an  educt  of  the  skin 
of  young  animals,  as  of  the  calf,  i.  e.  it  exists  in  the  skin  as  such,  and  is  not  produced  from  it  by 
the  action  of  boiling  water  any  more  than  starch  is  produced  from  grain  by  a  similar  process_ 
The  tissue  of  the  skin  is  closer  than  that  of  the  air-bladder;  hence  it  requires  a  longer  con  tin  u. 
ance  of  the  action  of  water  to  separate  the  gelatine  from  the  other  principles.  Acetic  acid  will 
however,  dissolve   gelatine  from  the   skin  in  the  cold,  and  tannic  acid  (in  tanning  skins)  com1. 


which  confined  him  to  his  bed,  and  from  which  he  was  just  recovering,  when  he  was  suddenly  seized  with 
fatal  illness.  The  above  was  written  while  he  was  confined  to  bis  bed,  and  it  was  one  of  the  last  articles 
from  his  pen.  It  therefore  possesses  an  interest  beyond  that  of  the  subject  to  which  it  relates,  and  for  this 
reason  we  have  extracted  the  paragraph  from  the  Pharmaceutical  Journal  for  January  1853,  in  which  it 

1  See  D'Arcet,  Recherchcs  sur  les  Substances  Nutritives  que  renfermtnt  les  Os,  Paris,  1829;  also  Ed- 
wards   Recherches  Statist,  sur  VEmploidela  Gilaline,  Paris,  1835;  and  Quarterly  Journal  of  Science, 

-  Sec  the  specification  of  his  patent  in  The  Mechanic  and  Chemist  for  1S40. 
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bines  with  the  gelatinous  tissue    in  the  cold   to  form    leather.     These  facts   show  correctly  and 
truly  that  gelatine  exists  in  the  skin  as  an  independent  principle,  like  albumen.      En.J 

Composition.— Isinglass  of  fine  quality  was  analyzed  by  John,1  who  found  the 
constituents  to  be  gelatine  70.0,  osmazome  1G.0,  membrane  insoluble  in  boiling 
water  2.5,  free  acid  (lactic?),  with  salts  of  potash  and  soda,  and  some  phosphate  of 
lime,  4.0,  and  water  7.0.  These  results,  however,  can  scarcely  be  accurate;  for 
dried  flesh,  as  Berzelius2  observes,  does  not  contain  more  than  8  per  cent,  of  osma- 
zome ;  and  if  isinglass  contained  1G  per  cent,  it  could  not  be  kept  dry  when  exposed 
to  the  air. 

Mr.  E.  Solly,  jun.3  examined  three  specimens  of  Bengal  isinglass,  and  found  the 
constituents  to  be  gelatine,  albumen,  a  small  portion  of  saline  and  earthy  substances, 
osmazome,  and  a  minute  trace  of  odorous  oil.  The  quantities  of  gelatine  in  three 
specimens  were  respectively  86.5,  90.9,  and  92.8  per  cent. ;  while  those  of  albu- 
men were  13.5,  9.1,  and  7.2  per  cent. 

For  the  following  table  of  the  different  kinds  of  isinglass  known  in  the  London 
market,  I  am  principally  indebted  to  Mr.  James  Metcalfe,  wholesale  dealer  in  isin- 
glass, of  No.  20,  Artillery  Place,  Finsbury  Square. 


Country. 

Place  of  Produce. 

Place  of 
Export. 

Name  and  Cha- 
racter. 

Prices 
per  lb.  English. 

Remarks. 

c 

The  Oral  (Ural) 

St.  Peters- 

Long Staple  Ural, 

burg  .  .  . 

1st  and  2d    ... 

14  6 

13  6 

The  Irtysch  and 

Obi 

ci 

Short   ditto,  Pa- 

None. 

Very  choice  and  dear. 

Oural  and  tribu- 

a 

Ditto,   ditto.  1st 
and  2d  book   .   . 

14  6 

13  0 

Astrakhan     .  .  . 

a 

Thin  leaf,  1st  and 

1 

2d 

14  6  to 

9  6 

These  are  the  sorts 

The    Volga    and 

^      which    yield   the 

tributaries  .  .   . 

u 

Beluga,   1st  and 
2d     

14  6 

10  6 

cut. 

Russia 

Tributaries      of 

Cut  by  machine  \ 
or  hand  .  .  .  .  ) 

Pickings         (the 
brown  ends)  .  . 

16  0 

to 
14  6 

8  0 

13  6 
to 
9  6 

Refuse  of  the  above. 

Black  Sea  .  .  . 

Odessa   .  . 

Sisane  leaf    .  .  . 

2  6 

Seldom  imported. 

Tcherkaskoy  .  . 

Taganrog  . 

KroskiorKrosky 

6  0 

Seldom  inquired  for. 

The  Don  and  tri- 

butaries .... 

u 

Samovey     Leaf, 

1st  and  2d    .  .  . 

3  9 

3  3 

Used  for  finings. 

Ditto 

u 

Ditto,    Book    1st 

and  2d    ... 

4  0 

3  6 

In  great  demand. 

Siberia 

(  The       Irtysch 
I      and  Obi     .  . 

St.  Peters- 

Do. Short  Staple 

5  0 

Seldom  imported. 

f  Hudson's   Bay 

burg  .   .  . 

Siberian  Purse   . 

8  6 

7  6 

In  good  esteem. 

(   A     thin    insoluble 

North 
America 

and  rivers    . 
(  United  States  . 

Hudson's 

Bay  .  .  . 
New  York 

>  Purse     

Ribbon     .... 

5  6 

No  price. 

6  0 

}     membrane  lining 
(      the  inside. 
Not  in  use. 

f  Pipe  Brazil    .  . 

5  0  t.i  4i 

3  0 

<  In  general  demand. 

South 

1  The  Brazils    j 

Maranham 

1  Lump  ditto    .   . 

5/0  to  4i 

3  0 

America 

and  Para 

j  Honeycomb  do. 

36 

2  0 

Not  in  much  repute. 
Used     perhaps     for 

(.Cut  Brazil  .  .  . 

7j6to6/6 

6  0 

mixing. 

'  Objected  to  on  ac- 

count of  its  fishy 

East 
Indies 

i  Bay  of  B(ngal 

Calcutta    . 

}  Leaf    .  .      .   . 

\  2  0 

4  0 

smell  and  imper- 
fect       solubility. 

(  Picked  .  .  . 

3  0 

4  0 

When      carefully 

prepared,  it   may 

equal    the   Brazi- 

lian kind. 

Scotland 

Coasts  of  Scotland 

Cods'  Sounds   .  . 

1  9  to 

1  6  if  dry  and  sweet. 

England 

Sole  Skins     .  .  . 

0  10  if 

clean,  sweet,  and  well  prepared. 

l  Gmel in,  Handb   der  C hemie ,  ii .  1468. 

*  Royle,  On  the  Production  of  Isinglass,  p.  40,  Lond.  1842. 


2  Traits  de  Chim.  vii.  6G8. 
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EFFECTS  and  Uses.— The  dietetical  properties  of  gelatine  have  been  already 
noticed.  Considered  medicinally  it  is  an  emollient  and  demulcent.  It  is  employed, 
dissolved  in  water  or  milk,  and  rendered  palatable  by  acid  and  sugar,  as  a  nutritious 
substance  for  invalids  and  convalescents. 

A  solution  of  isinglass,  with  tincture  of  benzoin,  is  brushed  over  black  sarcenet 
to  form  Court  or  Black  Sticking  Plaster.  Liston's  isinglass  'plaster  consists  of  oiled 
silk  coated  with  isinglass.1  The  preparation  of  Gelatine  Capsules  has  been  already 
described. 

Isinglass  is  also  employed  as  a  clarifying  or  fining  agent,  (for  coffee,  wines,  beer, 
&c.)  Some  of  the  constituents  of  these  liquors  unite  with  the  gelatine,  and  form 
soluble  compounds,  which  precipitate,  and  in  the  act  of  precipitation  the  gelatine 
incloses  within  its  meshes  the  matters  which  rendered  the  liquid  turbid.  The  great 
consumers  of  isinglass  are  the  brewers,2  who  employ  principally  the  coarse  Brazilian 
variety. 


358.  OLEUM  JECORIS  MORRHUiE— COD-LIVER  OIL. 

(Gadus  Morrhua,  L.—  Morrhua  vulgaris,  D.) 
[Oleum  Morrhua:,  U.  S.] 

History. — The  oil  obtained  from  the  livers  of  the  Common  Cod,  and  various 
other  allied  species  of  fish,  appears  to  have  been  for  a  long  period  a  popular  remedy, 
in  various  countries  of  Europe,  for  rheumatism,  and  some  other  diseases,  though 
its  use  by  medical  practitioners  is  comparatively  recent.  In  1782,  it  was  strongly 
recommended  in  chronic  rheumatism,  by  Dr.  T.  Percival,3  and  in  1807,  by  Dr. 
Bardsley/^who  states  that  it  was  in  high  repute  in  Lancashire. 

Zoology. — This  oil  is  principally  procured  from  the  common  cod  (Morrhua  vul- 
garis; Gadus  Morrhua),  formerly  called  Asellus  major;5  also  from  allied  species, 
as  the  Dorse  (Gadus  callarias),  the  Coal-fish  (Gadus  carbonarius),  the  Burbot 
(Lota  vulgaris),  the  Ling  (Lota  molva,),  and  the  Torsk  (Brosmius  vulgaris).6 

Some  of  the  fish-oils7  of  commerce  are  obtained  exclusively  from  the  liver,  others 
are  procured  from  the  adipose  tissue  diffused  through  the  body  of  the  animal 
generally.  In  the  former,  therefore,  we  are  prepared  to  find  bile-constituents,  which 
are  not  obtainable  from  the  latter.  In  fishes,  properly  so  called,  the  distribution  of 
oil  in  the  body  of  the  animal  is  not  uniform.  In  the  Gadidise  or  Cod-tribe 
(common  cod,  dorse,  coal-fish,  pollack,  turbot,  ling,  torsk,  &c),  in  the  Squalidee 
or  Sharks,  and  in  some  other  fishes,  almost  the  whole  adipose  tissue  of  the  animal  is 
concentrated  in  the  form  of  oil  contained  in  the  liver.8  On  the  other  hand,  in  the 
salmon,  herring,  sprat,  and  wolf-fish,  the  oil  is  more  diffused  through  the  body  of 
the  animal,  and  the  liver  is,  comparatively  speaking,  devoid  of  it.  The  oils  obtained 
from  the  livers  of  the  different  species  composing  the  tribe  Gadidise,  appear  to  be 
very  similar  in  their  physical  and  chemical  qualities,  and  there  is  good  reason  for 
believing  that  they  agree  in  their  medicinal  properties.     To  all  of  them  the  term 

1  I'hnrmaceuticul  Transactions,  i.  145. 

2  Full  particulars  respecting  the  mode  of  fining  beer  are  given  by  Jackson,  in  his  Essay  on  British.  Isin- 
glass, Lond.  1765. 

8  London  Medical  Journal,  iii.  393.  *  Medical  Reports,  p.  18. 

»  See  Schonevelde,  Ichthyologia,  p.  18,  Hamb.  1624.  Pliny  (Hist.  Nat.  lib.  ix.  cap.  28,  ed.  Valp.)  men- 
tions two  kinds  of  Asellus  ;  namely,  a  smaller  kind  called  callarice,  and  a  kind  termed  bacchi,  caught  in 
deep  water  only. 

8  Bee  Dr.  J.  H.  Bennett's  Treatise  on  the  Oleum  Jecoris  Aselli,  p.  17,  Lond.  1841. 

1  I  use  the  term  fish-oils  in  its  popular  and  commercial  acceptation,  and  include  under  it  not  only  the  oils 
obtained  from  fishes  properly  so  called,  but  also  those  procured  from  other  aquatic  animals,  as  the  cetacea 
and  seals. 

8  Professor  Owen  in  his  Lectures  on  the  Comparative  Anatomy  and  Physiology  of  the  Vertebrate  Animals 
(Part  1  Fishes,  p.  242,  1846),  observes,  "  that  the  myriads  of  dog-fish  captured  and  commonly  rejected  on 
our  coasts,  show  that  the  fishermen  have  not.  yet  taken  full  advantage  of  this  anatomical  fact,  which  ex- 
poses to  them  an  abundant  source  of  a  pure  and  valuable  oil." 
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ol  urn  jecorit  ««//;,'  <  hum  jecoris  gnrfi,  or  cod-liver  oil*'\s  indiscriminately  applied, 
though  it  is  commonly  used,  especially  in  this  country,  to  indicate  the  oil  procured 
from  the  liver  of  the  common  cod.  (Gad us  morrhua,  Cuv.)  It  would  be  better, 
therefore,  to  employ  the  term  oleum  jecoris  morrhuee,  or  simply  oleum  morrhux, 
when  it  is  intended  exclusively  to  designate  the  latter  oil.  Dc  Jongh,  in  bis  Dis- 
qnisitio  comparativa  chemico-medica  de  tribus  olei  jecoris  aselli  spedebUs,  published 
at  Leyden,  in  1843,  states  that  the  Bergen  (Norwegian)  oil  is  principally  obtained 
from  three  species,  viz.  the  dorse  (Gadus  callarias),  the  Coal-fish  (Gadus  carbo- 
nanus),  and  the  pollack  (Gadus pollachius),  but  chiefly  from  the  first. 

Preparation. — In  different  countries  the  mode  of  preparing  the  oil  varies  some- 
what. The  cod-oil  met  with  in  the  London  market  is  the  produce  of  Newfound- 
land, where,  according  to  Pennent,3  it  is  thus  procured:  "They  take  a  half  tub, 
and,  boring  a  hole  through  the  bottom,  press  hard  down  into  it  a  layer  of  spruce 
boughs;  upon  which  they  place  the  livers,  and  expose  the  whole  apparatus  to  as 
sunny  a  place  as  possible.  As  the  livers  corrupt  the  oil  runs  from  them,  and, 
straining  itself  through  the  spruce  boughs,  is  caught  in  a  vessel  set  under,  the  hole 
in  the  tub's  bottom."  "At  Newhaven,  near  Edinburgh,  the  fishermen  simply  boil 
the  livers  in  an  iron  pot,  and  then  filter  it  [the  oil]  through  a  towel  containing  a 
little  sand."   (J.  II.  Bennett.) 

Description. — Among  the  London  dealers,  I  have  met  with  but  one  kind  of 
cod-liver  oil.  Jts  colour  is  chestnut-brown,  and  its  odour  is  like  that  of  boiled  cod's 
liver.  It  is  the  Cod  Oil  of  commerce,  the  oleum  jecoris  aselli  fuscum  of  conti- 
nental pharmacologists.     It  is  extensively  used  by  curriers  in  dressing  leather. 

In  general,  continental  writers  distinguish  three  varieties  of  cod-liver  oil;  one 
white  or  pale-yellow,  a  second  brownish-yellow,  a  third  dark-brown.  But  between 
the  finest  pale-yellow  or  almost  colourless  oil,  and  the  dark-brown  cod-oil  used  by 
curriers,  there  is  an  almost  infinite  variety  of  shades,  so  that  no  absolute  difference 
can  be  founded  on  colour  only.  De  Jongh  made,  in  Mulder's  laboratory,  a  very 
elaborate  analysis  of  three  kinds  of  cod-liver  oil,  the  properties  of  which  he  thus 
describes : — 

Three  kinds  of  cod-liver  oil  are  admitted  and  described  by  the  writer  just  quoted. 
These  are  pak,  pale-brown,  and  brown. 

1.  Pale  cod-liver  oil. — Golden  yellow;  odour  not  disagreeable;  not  bitter,  but 
leaving  in  the  throat  a  somewhat  acrid  fishy  taste  ;  reacts  feebly  as  an  acid  ;  sp. 
gr.  0.923  at  63°.5,  Fahr.  Cold  alcohol  dissolves  from  2.5  to  2.7  per  cent,  of  the 
oil;  hot  alcohol  from  3.5  to  4.5  per  cent.  ;  in  either  it  is  soluble  in  all  proportions. 

2.  Pale-brown  corf-liver  oil— Qolom  that  of  Malaga  wine;  odour  not  disagree- 
able ;  bitterish,  leaving  a  slightly  acrid  fishy  taste  in  the  throat ;  reacts  feebly  as 
an  acid  ;  sp.  gr.  0.924  at  63°.5.  Fahr.  Cold  alcohol  dissolves  from  2.8  to  3.2  per 
cent,  of  it;  hot  alcohol  from  6.5  to  6.8  per  cent.  Ether  dissolves  it  in  all  pro- 
portions. 


!!y?/*S  transparent^  odour  disagreeable,  empyreumatic ;  taste  bitter  and  empyreu- 


3.  Dark-brown  corf-liver  oil— Dark-brown,  by  transmitted  light  greenish,  in  thin 

matic;  taste  bitter  and  empyreu- 
:nsation ;  reacts  feebly  as  an  acid ; 
rives  from  5.9  to  6.5  per  cent,  of 
In  ether,  it  is  soluble  in  all  pro- 


matic,  leaving  behind  in  the  fauces  an  acrid  sensation;  reacts  feebly  as  an  acid; 
sp.  gr.  0  929  at  63°.5  Fahr.  Cold  alcohol  dissolves  from  5.9  to  6.5  per  cent,  of 
it;  hot  alcohol  from  6.0  to  6.9  per  cent,  of  it.  In  ether,  it  is  soluble  in  all  uro- 
portions. 


te^MfeS^^^^^  ■£■  ««-  —K,  -e  Bmalier, 

former.     Varro  (Opera  Omnia,  p.  21,  Durdrechtf    161<n  sa   s  that t htl'  f  ^  wHere  Purred  to  the 

from  their  resemblance  in  colour  to  the  ass.  B> -some  la^er  writer,  thTt^rfn-  »"V£d  1"  Dame  f'i"* 
several  species  of  the  cod  tribe-thus,  the  common cod  i  ^  called  «5e^LV,n^0r/h"^aS  been„ext™ded  l0 
the  coal-fish,  asellus  niger  ;  the  whiting,  asellus  alius  the dorse  alllTsiiliJt t>g'  ^u^l  '""T  '' 
hatfingo.  Sec      A  few  veira  la.,   i  writVr  in  ™,<.  „r  Vi       lue  "or,se,  asellus  striatus      the  pollack,  asellus 

word  ase'lfuX  £!%  In^ouS  VSTjfSfiSZ  tf^J&ti^^/^J0***  ^ 

agent  into  Germany  from  Sweden.  J       *  °"     Lad  been  introduced  as  a  remedial 

2  The  term  cod-liver  oil  is  here  used  to  indicate  the  oil  obtained  frnm  tv,»  l  ;„„,,.     r  r  .,  j  ^    . 

In  tins  sense  it  is  about  equivalent  to  the  Latin  term  oleum  je  oris  aseTli  V  °f  thC  C°d  tnbC- 

■  Arctic  Zoology,  iii.  305,  1792.  J^uris  asein. 
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Composition.— Cod-oil  has  been  analyzed  by  several  chemists.  The  fnllowin" 
is  the  analysis  of  Harder.*  In  200  grains  of  the  oil  he  found  the  following  sub- 
stances : —  ° 


In  the  Clear  Oil.  In  the  Burnt  Oil. 

Green  soft  resin 0.104  (brown  resin)  . 

Brown  hard  resin 0.026  (black  resin)     .  . 

Gelatine     0.312 

Oleic  acid 111.833     .........' 

Margaric  acid 20.625    

Glycerine 16.832 

Colouring  matter 11  500     ...... '  ' 

Chloride  of  calcium ;        0.1046 

Chloride  of  sodium 0.1179  .«.!*."""" 

Sulphate  of  potash     0.03G1  .  .  .  .  . 


161.4906 


0.130 

0.156 

0.936 

95.000 

8.000 

18.000 

25.000 

0.2092 

0.1883 

0.0614 

147.6809 


Since  the  above  analyses  were  made,  iodine  and  bromine  have  been  detected  in 
this  oil. 

De  Jongh  found  the  principal  constituents  of  these  oils  to  be  oleale  and  margarale  of  glycerine, 
possessing  the  usual  properties.  But  they  also  contained  butyric  and  acetic  acids,  the  principal 
constituents  0/ the  bile  (bilifellinie  acid,  bilifulvin,  and  cholic  acid),  some  peculiar  principles  (among 
which  the  substance  called  gaduin)  and  not  quite  one  per  cent,  of  salts,  containing  iodine,  chlo- 
rine, and  traces  of  bromine.     Moreover,  he  found  that  the  oil  always  contained  free  phosphorus. 

The  following  table  shows  the  proportions  of  the  constituents  in  the  three  kinds  of  oil: 

Constituents. 
Oleic  acid  (with  Gaduin  and  two  other  substances)  .... 

Margaric  acid 

Glycerine     

Butyric  acid 

Acetic  acid 

Fellinic  and  cholic  acids,  with  a  small  quantity  of  mar-  > 

garine,  oleine,  and  bilifulvin 5 

Bilifulvin,  bilifellinic  acid,  and  two  peculiar  substances  . 

A  peculiar  substance,  soluble  in  alcohol 

A  peculiar  substance,  insoluble  in  water,  alcohol,  and  ether 

Iodine     

Chlorine,  and  traces  of  bromine 

Phosphoric  acid 

Sulphuric  acid  ...'.• 

Phosphorus     

Lime 

Magnesia 



iron 

Loss     


Cod-Liver  Oil 


Pale  Oil. 

Pale  Brown  Oil. 

Brown  Oil. 

74.03300 

71.75700 

69.78500 

11.75700 

15.42100 

16.14500 

10.17700 

9.07300 

9.71100 

0.074:j6 

— 

0.15875 

0.04571 

— 

0.12506 

0.04300 

0.06200 

0.29900 

0.26800 

0.44500 

0.87600 

0.00600 

0.01300 

0.03800 

0.00100* 

0.00200 

0.00500 

0.03740 

0.04060 

0.02950 

0.14880 

0.15880 

0.08400 

0.07890 

0.05365 

0.07100 

0.08595 

0.01010 

0  03125 

0.01136 

0.00754 

0.15150 

0.16780 

0  08170 

o.ooaso 

0.01230 

o.ooaso 

0.05540 

0.06810 

0.01790 

— 

— 

a  trace 

3.00943 

2.60319 
100.00000 

2.56900 

100.00000 

100.00000 

By  reference  to  this  table,  there  will  be  observed  some  slight  differences  in  the  composition 
of  the  three  kinds  of  oil.  Whether  these  are  constant  or  accidental,  farther  investigations  are 
required  to  determine.  But  from  De  Jongh's  analyses,  it  would  appear  that  the  pale  oil  is 
richest  in  oleic  acid  and  glycerine — that  the  brown  oil  contains  the  largest  amount  of  margaric, 
butyric,  and  acetic  acids,  and  of  the  substances  peculiar  to  cod-liver  oil — and,  lastly,  that  the 
pale-brown  oil  is  richest  in  iodine  and  saline  matters. 

I  now  proceed  to  notice  in  detail  some  of  the  substances  which  enter  into  the  composition  of 
this  oil. 

1.  Of  Gaduin. — For  the  discovery  of  this  substance  in  cod-liver  oil  we  are  indebted  to  De 
Jongh.  It  may  be  obtained  as  follows:  Saponify  cod-liver  oil  by  means  of  caustic  soda,  and 
decompose  the  soap  thus  obtained  by  means  of  acetate  of  lead.  The  resulting  lead  soap  is  to 
be  treated  with  ether,  which  takes  up  oleate  of* lead  and  gaduin,  and  leaves  undissolved  the 
margarate  of  lead.  The  ethereal  solution  is  dark  brown.  If  it  be  decomposed  by  sulphuric 
acid,  brown  oleic  acid  is  set  free.  The  brown  colour  of  this  acid  is  owing  to  the  presence  of 
gaduin.  To  separate  the  latter,  add  excess  of  caustic  acid  to  the  oleic  acid,  by  which  oleate  of 
soda  is  formed.  This  is  insoluble  in  the  excess  of  caustic  soda.  It  is  to  be  dissolved  in  alcohol, 
and  the  alcoholic  solution  cooled  below  32°  Faur.,  by  which  the  oleate  of  soda  separates,  leaving 
for  the  most  part  the  gaduin  in  solution.  By  the  addition  of  sulphuric  acid  the  gaduin  is  preci- 
pitated from  its  solution.  Gaduin  is  a  brown  substance  which  is  soluble  in  alcohol,  but  is  rendered 
insoluble  by  evaporating  its  solution  to  dryness.  The  alcoholic  solution  yields, on  the  addition  of 
neutral  acetate  of  lead,  a  copious  precipitate,  composed  of  C^H220,Pb,0.     If  this  lead  salt  be 


'.Pharm.  Central-Elalt  fur  1837,  p.  536. 
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digested  with  carbonate  of  soda,  it  is  decomposed,  and  a  soda  salt  is  obtained  in  solution,  from 
which  sulphuric  acid  precipitates  a  brown  acid.  This,  when  dried  at  'Jbb0  Fahr.,  was  found  to 
have  the  following  composition  :  C^H^O9.  Gaduin  is  odourless,  tasteless,  and  of  a  dark  brown 
colour.  It  is  completely  insoluble  in  water,  but  is  for  the  most  part  soluble  in  both  ether  and 
alcohol.  Its  insoluble  portion  augments  every  time  the  solution  is  evaporated.  When  dry,  it 
is  brittle  and  pulverizable.  It  is  insoluble  in  both  nitric  and  hydrochloric  acids.  In  sulphuric 
acid  it  dissolves,  and  acquires  a  blood-red  colour;  but  from  this  solution  it  is  precipitated  both 
by  water  and  alkalies.  It  is  soluble  in  alkalies.  Diffused  through  water  and  treated  with  chlo- 
rine, it  becomes  decolorized.  In  burning,  it  yields  an  odour,  first  of  acetic  acid,  afterwards  of 
cod  oil,  and  leaves  behind  a  small  quantity  of  ash. 

The  insoluble  modification  of  gaduin,  to  which  allusion  has  already  been  made,  is  blackish- 
brown,  pulverizable,  insoluble  in  water,  alcohol,  ether,  and  diluted  sulphuric  acid;  but  by  con- 
centrated sulphuric  ami  hydrochloric  acids  it  is  converted  into  a  black  powder,  without  freely 
dissolving;  in  hot  nitric  acid,  it  gradually  and  completely  dissolves.  It  dissolves  in  alkalies, 
forming  a  red  coloured  solution.  In  burning,  it  evolves  the  odour  of  acetic  arid,  and  leaves 
about  0.822  per  cent,  of  ashes.  When  dried  at  238°  F.  its  composition  is  C39H26O12=C35H"08 
+  C4H303+HO;  that  is,  gaduin  (C^H^HO)  combined  with  acetic  acid  (C<H3H3).  But  De 
Jongh's  formula  scarcely  agrees  with  his  experimental  result.  He  says  that  analysis  gave  him 
7.04  per  cent,  of  hydrogen,  whereas  his  formula  indicates  about  7.3  per  cent. 

Berzelius  states  that,  when  he  read  De  Jongh  "s  account  of  gaduin,  he  was  struck  with  the 
analogy  of  the  reactions  of  this  substance  with  those  of  bilifulvic  acid,  and  he  tells  us  that  he 
was  disposed  to  think  that  gaduin  is  primitive  bilifulvic  acid,  and  that  the  reddish-brown  sub- 
stance, insoluble  both  in  alcohol  and  water,  which  he  (Berzelius)  separated  from  bilifulvin  by 
long  and  numerous  operations,  is  only  the  insoluble  modification  of  gaduin.  ■  This  point,  how- 
ever, at  present  remains  undetermined. 

Gaduin  is  contained  in  all  the  three  varieties  of  oil  examined  by  De  Jongh.  At  first,  it  is 
yellow,  but  under  the  influence  of  atmospheric  air  it  acquires  a  brown  colour. 

2.  Fully  acids ;  margaric  and  oleic  acids. — These  acids;  as  obtained  from  cod-liver  oil,  do  not 
appear  to  differ  in  their  nature  and  composition  from  the  same  acids  procured  from  other  sources. 
De  Jongh  analyzed  them  in  the  form  of  margarate  and  oleate  of  lead.  The  results  were  as 
follow?: — 

Margarate  of  lead C34H3103,PliO. 

Oleate  of  lead C^H^O'jPbO. 

3.  Glycerine. — This  was  obtained  by  saponifying  cod-liver  oil  by  caustic  soda.  The  residual 
lye  was  decanted  from  the  soda-soap,  saturated  with  sulphuric  acid,  and  the  sulphate  of  soda 
prepared  by  crystallization.  The  residual  glycerine  was  compared  with  glycerine  procured 
from  olive-oil  and  lead,  and  found  to  be  darker  coloured.  All  these  kinds  of  glycerine  were 
decolorized  by  adding  basic  acetate  of  lead  to  the  glycerine  solution,  though  they  again  became 
coloured  when  submitted  to  evaporation. 

4.  Brfe  constituents.— When  cod-liver  oil  is  shaken  with  water,  an  emulsion  is  obtained  from 
which  the  oil  slowly  separates.  The  aqueous  liquid  becomes  clear  by  filtration.  That  which  had 
been  obtained  by  shaking  the  brown  oil  with  water  was  coloured  and  empyreumatic;  but  the 
other  kinds  of  oil  did  not  colour  the  water.  The  liquid  invariably  had  a  slightly  acid  reaction, 
and  the  oil  which  had  been  shaken  with  it  was  clearer,  had  a  feebler  odour,  and  reacted  less 
powerfully  as  an  acid.  By  boiling  the  oils  with  water,  the  same  results  were  obtained.  By 
evaporation,  the  aqueous  fluids  from  all  the  three  kinds  of  oil  yielded  a  reddish-brown  extract, 
which,  softened  by  heat,  was  slightly  soluble  in  water,  was  more  soluble  in  ether,  and  com- 
pletely so  in  alcohol.  Alkaline  solutions  dissolved  it,  and  acids  threw  it  down  again  in  the 
form  of  a  reddish-brown  flocculent  precipitate.  The  extracts  had  a  peculiar  odour  and  a  bitter- 
ish  taste.      Ihe  quantities  obtained  from  the  different  kinds  of  oil  were  as  follows:— 

With  cold  water.  With  hot  water. 

Pale  oil 0.607  per  cent 0  513  ner  cent 

Clear  brown  oil o  890        "  .  .  o  649        ,?ent- 

Brown  oil 1.288        "  ....'.  .'     i!256        " 

When  successively  treated  with  ether,  alcohol,  and  dilute  spirit,  all  these  extracts  yielded  the 
same  results.  ' 

.  By  ether,  a  reddish-brown,  transparent,  glutinous  extract  was  obtained,  which  melted  by  heat, 
stained  paper,  and  had   the   odour  and   taste  of  bile.     After  some  time,  small  crystals  made 

llcohHPPeAraTtinitV  Y  gr  'y  SOlubleuin  Water'  blU  readi|y  so  in  etl>er  **  well  as  in 

senaaionnf?  °/Ca     r,        iamm0ma  ^  added  t0  *  ethereal  solution   caused  the 

3  "°  ''  miXt"re  ln,°  ™°  'ayers;  an  "Pper  turbid  layer,  which  by  evaporation  yielded 
some  drop,  of  olein,  some  crystals  of  margann,  and  a  browmsh  mass  which  was  identical  with 
hat  procured  by  the  evaporation  of  the  lower  layer.  This  brown  mass  had  a  bitter  S  was 
aZ?!      y  Wat6r  ,nt°  U  S0'Uble  and  inSO'Uble  P0ni0n'  a"(l  co"-ted  of/W/t^eand  Thlulf 
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The  extract  which  had  been  exhausted  by  ether  yielded  to  alcohol  a  blackish-brown,  odour- 
less, bitter,  shining,  hygroscopic  mass,  which  dissolved  with  difficulty  in  water,  and  consisted  of 
biliverdin,  bilifulvin,  and  bili/ellinic  acid. 

Dilute  spirit  removed  from  the  residual  extract  a  black,  shining  substance,  soluble  in  alkalies, 
concentrated  sulphuric  acid,  and  hot  acetic  acid,  but  insoluble  in  nitric  and  hydrochloric  acids. 
From  its  alcoholic  solution,  baryta-water  and  acetate  of  lead  precipitated  it  of  a  brown  colour. 
It  left  no  residue  by  burning. 

The  residue  of  the  aqueous  extract,  left  after  the  action  of  the  three  above-mentioned  sol- 
vents, contained  an  organic  substance  (whose  nature  has  not  been  determined)  and  inorganic  salts, 
in  which  chlorine,  phosphoric  and  sulphuric  acids,  lime,  magnesia,  and  soda  were  found,  but 
no  potash  or  iodine. 

5.  Iodine,  bromine,  and  chlorine. — Considerable,  though,  as  I  conceive,  unnecessary,  importance 
has  been  given  to  the  fact  that  cod-liver  oil  frequently  or  usually  contains  hoth  iodine  and  bro- 
mine. To  the  presence  of  one  or  both  of  these  substances  has  been  ascribed  the  whole  or  part 
of  the  remedial  efficacy  of  the  oil.  A  little  consideration,  however,  would  be  sufficient  to  prove 
that  their  therapeutical  agency  in  the  oil  must,  if  any,  be  exceedingly  small.  The  proportions 
in  which  they  exist  in  the  oil  is  inconstant,  though  in  all  cases  very  small.  Moreover,  beneficial 
effects  have  been  produced  by  the  use  of  the  oil,  which  neither  iodine  nor  bromine  is  capable  of 
producing. 

Some  chemists  have  failed  to  detect  iodine  in  cod-liver  oil.  De  Jongh  says  that  it  is  present 
in  every  genuine  oil,  but  that  the  only  certain  mode  of  detecting  it  is  to  saponify  the  oil,  and 
carbonize  the  resulting  soap.  He  confirms  Stein's  remark,  that  neither  by  immediately  carbon- 
izing the  oil,  nor  by  saponifying  it,  and  then  decomposing  the  soap  by  acids,  can  the  iodine  be 
detected.  It  follows,  therefore,  that  iodine  exists  in  the  oil  neither  in  the  free  state  nor  in  that 
of  metallic  iodide,  but  probably  in  organic  combination,  perhaps  as  an  iodic  fatty  acid.  De 
Jongh  determined  the  proportion  of  iodine  by  forming  iodide  of  palladium;  every  100  parts  of 
anhydrous  iodide  of  palladium  were  considered  equivalent  to  70.34  parts  of  free  iodine. 

The  largest  amount  of  iodine  found  in  genuine  oil  is  less  than  0.5  per  cent.  If  the  amount 
obtained  be  larger  than  this,  fraud  may  be  suspected.  It  is  said  by  Dr.  Martiny1  that  some 
dishonest  druggists  have  introduced  iodine  into  the  oil  for  the  purpose  of  augmenting  its  com- 
mercial value.  Nay,  it  is  stated  that  an  artificial  cod-liver  oil  has  been  made  by  combining 
iodine  with  common  fish  or  train  oils. 

De  Jongh  detected  bromine  in  the  oil  by  Balard's  process.  The  carbonized  soap  was  digested 
with  alcohol,  and  the  alcoholic  extract  treated  with  chlorine  gas  and  ether.  Its  proportion  was 
estimated  in  conjunction  with  that  of  chlorine,  as  the  quantity  was  too  small  to  admit  of  accu- 
rate separation. 

The  chlorine  was  determined  by  precipitating  it  as  chloride  of  silver  from  the  watery  extract 
of  the  carbonized  soap. 

6.  Phosphoric  and  sulphuric  acids — Phosphorus. — De  Jongh  determined  the  presence  and 
quantity  of  these  ingredients  in  the  following  way:  The  oil  was  saponified  by  potash,  and  the 
soap  thus  obtained  decomposed  by  hydrochloric  acid,  by  which  the  fatty  acids  were  separated. 
From  the  solution  the  phosphoric  acid  was  precipitated  by  a  nitrate  of  iron  (whose  propor- 
tions of  oxide  was  known)  and  ammonia,  and  the  sulphuric  acid  by  means  of  nitrate  of  baryta. 

In  order  to  determine  the  presence  and  quantity  of  free  phosphorus  or  sulphur,  a  given  quan- 
tity of  oil  was  decomposed  by  concentrated  nitric  acid,  and  the  quantity  of  phosphoric  and  sul- 
phuric acids  in  theoxidized  liquid  ascertained  by  the  above-mentioned  method.  More  phosphoric 
acid  was  procured  from  the  oxidized  than  from  the  unoxidized  liquid,  and  the  proportion  of 
phosphorus  was  calculated  from  the  excess  of  acid. 

7.  Arctic  and  butyric  acids. — De  Jongh  separated  these  volatile  acids  from  cod-liver  oil  by  add- 
ing sulphuric  acid  to  the  soda-soap,  and  distilling  the  liquid  thus  obtained.  The  distilled  product 
had  a  peculiar  odour.  It  was  saturated  with  barytic  water,  and  evaporated  to  dryness.  One 
portion  of  the  residue  was  insoluble  in  alcohol,  the  other  was  soluble.  The  insoluble  salt  was 
acetate  of  baryta  with  two  equivalents  of  water  (=C4H505,BaO)  ;  the  soluble  salt  was  butyrate 
of  baryta.  The  soluble  salt  obtained  from  the  pale  oil  gave  the  formula  2(C8H603),BaO,bHO  ; 
that  procured  from  the  pale-brown  sort  gave  the  formula  C8H603,BaO,HO. 

Rancid  cod  liver  oil  emits  an  odour  like  common  fish,  or  train-oil,  and  we  might,  therefore, 
expect  that  phocenic  acid  would  be  a  constituent  of  cod-liver  oil.  De  Jongh  did  not  detect  it; 
but  thinks  that  phocenic  acid  may  perhaps  be  resolvable  into  acetic  and  butyric  acids — a  suppo- 
sition somewhat  improbable,  seeing  that  phocenic  acid  contains  considerably  more  carbon  than 
either  butyric  or  acetic  acid.  Berzelius  observes  that  the  presence  of  acetic  acid  in  cod-liver 
oil,  in  a  form  which  is  not  extractable  by  water,  is  remarkable,  because  it  leads  to  the  suppo- 
sition that  it  is  contained  in  the  form  of  a  peculiar  fat,  which  would  be  the  acetate  of  lipule. 
It  will  bcunnecessary  to  enter  into  any  details  with  respect  to  the  other  constituents  of  the  oil. 

Adulteration. — The  characters  by  which  we  judge  of  the  genuineness,  purity, 
and  goodness  of  the  oil,  are  partly  physical,  partly  chemical. 


i  Xalurgeschichte  der  fur  die  Heilkunde  wichtigen  Thiere,  Darmstadt,  1647. 
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The  physical  characters  which  are  usually  employed  are  principally  colour,  odour, 
and  flavour.  The  finest  oil  is  that  which  is  most  devoid  of  colour,  odour,  and  flavour. 
The  oil  as  contained  in  the  cells  of  the  fresh  liver  is  nearly  colourless,  and  the 
brownish  colour  possessed  by  the  ordinary  cod-oil  used  by  curriers  is  due  to  colour- 
ing matters  derived  from  the  decomposing  hepatic  tissues  and  fluids,  or  from  the 
action  of  air  on  the  oil.  Chemical  analysis  lends  no  support  to  the  opinion,  at  one 
time  entertained,  that  the  brown  oil  was  superior,  as  a  therapeutical  agent,  to  the 
pale  oil.  '  Chemistry  has  not  discovered  any  substances  in  the  brown  oil  which 
would  confer  on  it  superior  activity  as  a  medicine.  On  the  other  hand,  the  dis- 
gusting odour  and  flavour,  and  nauseating  qualities  of  the  brown  oil,  preclude  its 
repeated  use.  Moreover,  there  is  reason  to  suspect  that,  if  patients  could  conquer 
their  aversion  to  it,  its  free  use,  like  that  of  other  rancid  and  empyreumatic  fats, 
would  disturb  the  digestive  functions,  and  be  attended  with  injurious  effects. 

Of  the  chemical  characters  which  have  been  used  to  determine  the  genuineness 
of  cod-liver  oil,  some  have  reference  to  the  iodine,  others  to  the  gaduin  or  to  the 
bile  constituents.  I  have  already  stated  that  some  fraudulent  persons  are  said  to 
have  admixed  iodine  (either  free  iodine  or  iodide  of  potassium)  with  train-oil  to 
imitate  cod-liver  oil.  The  presence  of  this  substance  may  be  readily  detected  by 
adding  a  solution  of  starch  and  a  few  drops  of  sulphuric  acid,  by  which  the  blue 
iodide  of  starch  is  produced ;  or  the  suspected  oil  may  be  shaken  with  alcohol,  which 
abstracts  the  iodine. 
_  But  though  we  may  thus  readily  prove  that  the  suspected  oil  contains  no  artifi- 
cially added  iodine,  the  iodine  which  is  naturally  contained  in,  and  more  intimately 
combined  with  the  oil,  may  be  frequently  recognized  by  another  process.  Marchand1 
gives  the  following  directions  for  detecting  it :  Saponify  the  oil  with  soda,  carbonize 
the  soap  thus  obtained,  digest  the  coal  in  distilled  water,  add  a  drop  of  starch  paste, 
and  subject  the  mixture  to  the  action  of  a  voltaic  battery,  the  positive  pole  bein<' 
placed  ia  contact  with  the  starch  paste,  the  negative  pole  with  the  solution.  If 
iodine  be  present,  the  starch  becomes  blue.  Marchand  states  that  by  this  test  the 
iodine  can  be  detected  in  the  urine  of  a  patient  soon  after  he  has  taken  the  oil. 
This  however,  is  certainly  not  always  correct;  for  I  submitted  the  urine  of  a  young 
gentleman,  who,  for  several  weeks,  had  taken  with  great  benefit  a  tablespoonful 
of  cod-liver  oil  thrice  daily,  to  the  action  of  a  galvanic  battery  of  fifty  pairs  of 
plates  for  several  hours,  without  obtaining  the  slightest  evidence  of  the  presence  of 
iodine.  r 

Sulphuric  acid  has  been  employed  as  a  test  for  cod-liver  oil.  If  a  drop  of  con- 
centrated sulphuric  acid  be  added  to  fresh  cod-liver  oil,  the  latter  assumes  a  fine 
violet  colour,  which  soon  passes  into  yellowish  or  brownish-red.  '  Some  samples  of 
oil. produce  at  once  the  red  colour,  without  the  preliminary  violet  tint  Gobley  a 
who  noticed  this  reaction  in  the  case  of  oil  of  the  liver  of  the  ray,  says,  that  oil 
which  has  beer,  prepared  by  ebullition  in  water  does  not  possess  this  property,  but 
yields  with  sulphuric  acid  a  clear  red  colour.  This,  however,  is  an  error,  at  least 
with  respect  to  cod-liver  oil  It  has  been  erroneously  supposed  by  some  persons 
that  this  violetcolour  was  due  to  the  evolution  of  iodine  by  the  action  of  the  acid 
on  an  alkaline  iodide  contained  in  the  oil.  If  that  Were  the  case,  the  presence  of  a 
htde  starch-paste  would  be  sufficient  to  convert  the  violet  into  an  intense  blue  colour; 

nwl  Z-TL        CaSG-  C  C°Ioratlon>  in  fact>  depends  on  the  action  of  the  sul- 

phuric acid  on  some  one  or  more  organic  constituents  of  the  oil,  and  the  following 

It  is  well  known  that,  in  1844  Pettenkofer'  pointed  out  a  new  test  for  bile  If 
to  a  iquid  supposed  to  contain  bile  about  two-thirds  of  its  volume  of  oU  of  vitriol 
beadded,  the  hquid  kept  cool,  a  few  drops^aj^^  JjS 

'  Lehrbuch  der  Physiolog.  Chemie  7~T  ,   .     _,  "  " 

\Ann.dtr  Chimie  und  Pharmacie,  B.  lii.  S.  90,  1644  ■  also '  S^nn*.  r^™""''  3me  *?*•  V'  30S-  **'■ 
11.  193.  "">  10M>  als°  bimon's  Chemistry,  translated  by  Dr.  Lay. 
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parts  to  one  of  sugar)  be  added,  and  the  mixture  shaken  up,  a  violet-red  colour  is 
produced,  provided  bile  be  present.  This  test  succeeds  very  well,  if  we  dissolve  a 
little  extract  of  ox-bile  in  water,  and  test  the  solution  with  sugar  and  oil  of  vitriol. 
The  colour  developed  agrees  with  that  produced  by  the  addition  of  oil  of  vitriol  to 
cod-liver  oil,  which  De  Jongh  has  shown  contains  the  essential  constituents  of  the 
bile.  Pettenkofer  remarks  that  the  presence  of  a  very  great  excess  of  chlorides 
will  change  the  violet-red  colour  into  a  brownish-red.  This  fact  is  deserving  of 
notice,  because  it  may  aid  in  accounting  for  the  fact  that  some  specimens  of  cod-liver 
oil  strike  a  brownish-red,  not  a  violet- red  colour,  with  oil  of  vitriol.  Strecker1  con- 
firms Platner's  observation  that  both  cholic  and  paracholic  acids  produce  the  same 
colour  with  sugar  and  oil  of  vitriol,  as  bile  does ;  so  that  Pettenkofer's  test  doubtless 
acts  on  one  or  both  of  these  acids.  Now  De  Jongh  has  shown  that  cholic  acid  is 
contained  in  cod-liver  oil,  and  we  have,  therefore,  good  reason  for  believing  that  it, 
is  in  part  by  the  action  of  oil  of  vitriol  on  this  acid  that  the  violet-red  colour  is  pro- 
duced in  cod-liver  oil. 

But  it  is  well  known  that  for  the  development  of  this  colour  in  bile  it  is  neces- 
sary to  use,  besides  oil  of  vitriol,  a  third  agent  (sugar).  Pettenkofer  observes  that 
for  cane-sugar  we  may  substitute  grape-sugar  or  starch ;  in  fact,  any  substance 
which  can  by  the  action  of  oil  of  vitriol  be  converted  into  grape-sugar.  No  such 
substance  has  hitherto  been  detected  in  cod-liver  oil,  and,  therefore,  it  may  be  said 
the  necessary  ingredient  to  produce  this  characteristic  reaction  of  oil  of  vitriol  on 
cholic  acid  is  wanting.  Strecker  has  recently  supplied  the  wanting  link.  In  his 
valuable  paper,  to  which  I  have  already  referred,  he  observes  that  acetic  acid  may 
be  substituted  for  sugar.  To  the  liquid  supposed  to  contain  bile  add  a  few  drops 
of  acetic  acid,  and  then  concentrated  sulphuric  acid,  when  a  magnificent  purple-red 
colour  is  developed.  If  the  quantity  of  bile  be  small,  it  may  be  necessary  to  use 
heat.  Now,  as  cod-liver  oil  contains  acetic  acid,  we  have  the  requisite  agent  to 
enable  the  oil  of  vitriol  to  act  on  the  cholic  acid,  and  the  development  of  the  purple 
or  violet-red  colour  is  then  readily  accounted  for.  I  have  already  noticed  the  red 
colour  produced  by  the  action  of  oil  of  vitriol  on  gaduin  (supposed  by  Berzelius  to 
be  derived  from  the  bile).  Here,  then,  is  another  source  for  the  red  colour  caused 
by  the  action  of  sulphuric  acid  on  cod-liver  oil. 

It  follows,  therefore,  from  what  has  been  now  stated,  that  oil  of  vitriol  is  a  test 
for  liver  oils.  It  does  not  distinguish  one  liver  oil  from  another,  for  it  reacts  equally 
with  the  oil  of  the  liver  of  the  ray  and  with  oil  of  the  liver  of  the  common  cod. 
Neither  does  it  distinguish  good  cod-liver  oil  from  bad,  for  it  produces  its  charac- 
teristic reaction  both  with  common  brown  cod-oil,  and  with  the  finest  and  palest 
qualities.  But  it  serves  to  distinguish  oil  procured  from  the  liver,  from  oil  obtained 
from  other  parts  of  the  animal. 

[The  experiments  of  De  Jongh  go  to  prove  that  the  active  principle  of  the  cod- 
oil  is  a  substance  called  by  him  gadin.  Dr.  Winckler  considers  the  efficacy  of  the 
oil  to  depend  on  the  presence  of  oxide  of  propyle,  a  substance  existing  also  in  ergot 
of  rye,  and  in  the  liquor  in  which  herrings  are  pickled. — Ed.] 

Mr.  Beasley  communicated  to  the  late  Dr.  Pereira  the  subjoined  method  by  which  he  de- 
tected iodine  in  cod-liver  oil:  To  detect  iodine  in  the  liquor  which  accompanies  the  oil  from 
the  liver  of  codfish,  it  is  sufficient  to  put  a  portion  of  it  into  a  porcelain  capsule  with  a  littfe 
starch,  and  add  a  few  drops  of  a  fresh  and  rather  dilute  solution  of  chloride  of  lime.  The 
characteristic  colour  manifests  itself  either  immediately  or  after  standing  a  short  time. 

The  detection  of  the  iodine  in  the  oil  was  thus  effected:  ^iss  of  hydrate  of  potash  was 
triturated  in  a  wedgewood  mortar  with  about  fjvj  of  warm  water,  and  f^ij  of  the  oil.  The 
mortar  was  set  in  a  warm  place,  and  triturated  occasionally  until  the  combination  appeared 
complete.  The  soapy  mass  was  thrown,  by  portions,  into  a  crucible  heated  to  redness  in  a 
common'fire  and  the  heat  continued  till  the  soap  was  calcined.  The  residuum  was  triturated 
with  f5ij  or  less  of  water,  and  the  mixture  thrown  on  a  filter.  A  portion  of  the  clear  lixivium 
was  placed  on  a  capsule  with  a  little  starch  and  nitric  acid,  moderately  diluted,  gradually  added. 

i  Ann.  dtr  Chemie  und  Pharmacie,  Bel.  lxv.  S.  15,  1S4S. 
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A  considerable  effervescence  takes  place,  and  as  soon  as  the  point  of  saturation  is  passed  the 
mixture  becomes  coloured.     A  considerable  excess  of  acid,  however,  destroys  the  colour. 

Physiological  Effects. — At  the  commencement  of  its  use*  cod-liver  oil  fre- 
quently causes  nausea,  disagreeable  eructation,  and  occasionally  vomiting.  In  the 
dose  of  a  tablespoonful  it  acts  as  a  laxative,  diaphoretic,  and  diuretic.1  But 
Taufflied3  declares  that,  in  doses  of  from  two  to  four  spoonfuls  a  da}-,  he  never 
found  it  "  exert  any  appreciable  influence  upon  the  urine  or  perspiration,  or  pro- 
duce any  disturbance  in  the  economy."  The  disagreeable  flavour  of  the  oil  some- 
times creates  nausea  and  sickness,  but  when  habit  has  surmounted  the  repugnance 
to  it,  these  effects  cease.  In  several  cases  it  has  proved  emmenagogue  ;3  and  on 
some  occasions  it  has  given  rise  to  a  cutaneous  eruption.4"  Dr.  Bardsley  found  that 
most  persons  were  disposed  to  get  fat  under  its  use. 

Uses. — Though  it  has  been  used  more  or  less  successfully  in  a  considerable 
number  of  diseases,  the  cases  in  which  it  has  proved  most  successful  are  those  of  a 
gouty,  rheumatic,  or  scrofulous  nature,  [and  especially  in  phthisis. — Ed.]  But  even 
in  these  it  requires  a  very  long-continued  use  to  prove  successful.  The  most  recent 
writer  on  its  employment  observes  that  its  use  must  be  continued  long,  "  at  least  a 
month,  often  six  weeks,  and  sometimes  for  years."  As  the  oil  contains  iodine,  and 
as  it  proves  most  successful  in  those  maladies  in  which  this  element  proves  success- 
ful, it  has  been  suggested  that  iodine  is  its  active  priuciple.  Taufflied,  however, 
denies  this,  and  asserts  that  the  properties  of  the  two  are  not  identical,  for  the 
one  succeeds  where  the  other  fails.  Is  bromine  the  active  agent  ?5  [It  must  not 
be  forgotten  that  iodine  and  bromine  are  combined  organically  with  some  of  the 
constituents  of  this  oil,  and  in  such  manner  that  they  are  not  to  be  immediately 
recognized  by  the  ordinary  tests.  This  fact  may  perhaps  tend  to  develop  a  peculiar 
action  of  iodine  and  bromine,  and  endow  them  with  an  efficacy  not  otherwise  attain- 
able.— Ed.] 

The  oil  is  best  adapted  for  relaxed,  torpid,  and  phlegmatic  temperaments,  and 
for  scrofulous  subjects.  In  plethoric  habits,  and  where  irritation  of  the  stomach 
and  bowels,  or  inflammation,  exists,  its  use  is  contraindicated. 

lilt*  umatism,  scrofula,  and  phthisis  are  the  diseases  in  which  it  has  proved  most 
successful.  In  rheumatism,  it  is  indicated  in  the  chronic  forms  of  this  disease, 
where  the  muscles  and  tendons  are  rigid,  and  the  joints  nearly  inflexible.  In 
chronic  <jout  it  is  said  not  to  be  so  efficacious.  In  scrofula,  it  has  proved  successful 
in  most  of  the  forms  of  this  disease,  but  especially  when  it  affects  the  bones  (as  in 
rickets,  caries,  &c),  and  in  tabes  mesenterica.  In  the  latter  intractable  form  of 
the  disease,  its  efficacy  has  occasionally  been  most  surprising.  [The  experience  of 
the  profession  at  large  appears  now  quite  to  have  established  the  fact  that  cod-liver 
oil  is  one  of  the  most  efficacious  of  all  remedies  in  arresting  the  progress  of  pul- 
monary phthisis;  that  it  enables  patients  to  struggle  on  longer  against  the  inroads 
of  the  disease,  and  thus  enables  them  sometimes  to  obtain  cicatrization  and  con- 
traction of  cavities  which  otherwise  must  have  produced  speedy  death. — Ed.] 

The  oil  has  also  been  employed  in  some  other  diseases,  with  more  or  less  success. 
In  chronic  skin  diseases  attention  was  drawn  to  its  use,  some  years  since  by  Dr. 
Marshall  Hall.6  In  tinea  favosa,  impetigo,  and  chronic  eczema,  it  has  been  found 
efficacious  as  a  topical  application.  In  chronic  ophthalmia,  especially  of  a  scrofu- 
lous kind,  it  has  been  given  internally,  and,  in  some  cases,  applied  to  the  eye  with 
benefit.     In  paralysis,  also,  it  has  been  found  beneficial  by  SchuppmannJ 

Administration.— For  an  adult,  the  dose  at  the  commencement  is  a  table- 
spoonful,  which  has  sometimes  been  increased  to  six  times  this  quantity  (!)     This 

]^l?^lZ°^S&Zu'w~        '   -{#-?,',£?,?««.'*■•.''•••• 

I,'« ,  brf"r°  "S°"' "aA"b*™°1'''  ,',eoul*ti0"  °"  »•  «•<<•■  •»<■!<»«  "f  U.H  oil,  »e  D..  iienmifs  IV— 

8  London  Medical  Gazette,  x.  796. 

'  For  farther  detail,  respecting  the  therapeutic  uses  of  this  oil.  the  reader  is  referred  to  Richter's  Au% 
fuhrl.  Arzntim.;  Dierbach's  Neuest.  Enid,  in  d.  Mat  Med  n  270  l*o*  •  .,  ,i  W  i  W-  ,  ,  o- ter  ?  ^ "\ 
Bennett's  Treatise,  already  quoted  P'         '      *J8'  aud  Ijld   '   3j-'  lc3,  i  a!s"  u- 
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dose  is  to  be  repeated  two,  three,  or  four  times  a  day  for  several  weeks,  or  even 
months.  One  patient  consumed  thirty-six  lbs.  of  oil  in  two  years  and  a  half!! 
(Taufflied.)  Dr.  Bardsley  gave  from  ^ss  to  ^iss  twice  or  thrice  a  day  in  warm 
table  beer.  For  children  of  twelve  months  or  under,  the  dose  is  a  teaspoonful  night 
and  morning.  The  addition  of  some  aromatic  oil  (as  of  lemon,  peppermint,  cassia, 
or  anise)  partly  covers  the  unpleasant  taste  and  smell.  It  is  sometimes  taken  in 
the  form  of  an  emulsion.  Peppermint  water  and  lozenges  have  been  recommended 
for  covering  the  unpleasant  taste  of  the  remedy.  [A  minute  portion  of  common 
salt,  taken  both  before  and  after  the  dose  of  oil,  will  sometimes  enable  the  stomach 
to  bear  this  remedy  when  all  other  devices  fail. — Ed.] 


class  IX,  Aves,--— Birds, 

Characters. — Vertebrated  animals,  with  red  and  warm  blood,  respiring  by  lungs,  and  the 
young  of  which  are  produced  from  eggs.  Body  covered  with  feathers,  and  general  conformation 
organized  for  flying. 


Order  I.    GALLINiE,  Linnceus.— GALLINACEOUS  BIRDS. 

Characters. — Bill  short,  convex,  in  some  genera  covered  by  a  cere.  Upper  mandible  bending 
from  its  base  or  only  at  the  point:  nostrils  lateral,  covered  by  a  membrane,  naked,  or  feathered. 
Tarsus  long.  Three  toes  before,  united  at  their  base  by  a  membrane:  hind  toe  articulated  on 
the  tarsus  above  the  junction  of  the  anterior  toes. 

359.    GALLUS  BANCKIVA  var.  DOMESTICUS,  Tcmminck. -THE 
DOMESTIC  COCK  AND  HEN. 

Phasianus  Gallus,  Linn.  E. 
(Ovi  albumen  ;  Ovi  vitellus,  L.— The  egg,  E.— Ovum,  D .) 

History. — No  mention  is  made  of  this  animal  in  the  Old  Testament.  Both 
the  male  and  female  are  referred  to  in  the  New  Testament.1  Aristotle3  calls  the 
cock  axextpvav, — the  hen  a\txtopl<;. 

Zoology.  Gen.  Char. — Bill  of  medium* size,  strong,  base  naked.  Upper 
mandible  arched,  convex,  bent  towards  the  point.  Head  surmounted  by  a  crest  or 
plume.  Ears  naked.  Three  toes  before,  united  to  the  first  joint ;  the  hind  toe 
raised  from  the  ground.  Tarsus  with  a  long  and  bent  spur.  Middle  feathers  of 
the  tail  arched.      Wings  short. 

Sp.  Char. —  Comb  dentated.  Throat  wattled.  Feathers  of  the  neck  linear  and 
elongated.  Body  variegated  with  beautiful  colours.  Tail  compressed  and  ascend- 
ing.     Comb  and  wattles  of  the  female  less  than  those  of  the  male. 

Some  doubt  exists  as  to  the  origin  of  our  domestic  cock  and  hen.  Sonnerat3  affirms  that  all 
the  varieties  originate  from  the  Jungle  Fowl  (Gallus  Sonnerati)  ;  while  Temminck  refers  them 
to  the  Javan  Fowl  (Gallus  banckiva). 

Structure  of  the  Ovarium  and  Development  of  the  Ego.— The  Ovarium  (racemus 
vitellorum)  or  egg-organ,  consists  of  a  cluster  of  ova,  in  a  hen  beginning  to  lay,  about  500  in 
number.  The  stalk  by  which  each  ovum  is  attached  to  the  ovarium  is  called  the  petiolus.  The 
size  of  the  ova  is  exceedingly  various;  when  quite  ripe,  they  are  as  large  as  the  yelk  of  an  egg; 
the  smaller  ones  are  white,  the  larger  ones  yellow.  Each  ovum,  when  ripe,  is  composed  of  a 
calyx,  the  yelk-bag,  and  the  yelk.  The  calyx  constitutes  the  outer  coat  or  covering  of  the  ovum, 
and  consists  of  two  layers— an  outer  one,  derived  from  the  peritoneum,  and  an  inner  one,  which 
is  somewhat  thicker.  Between  these  two  coats  the  vessels  ramify.  The  petiolus  is  merely  a 
prolongation  of  the  calyx  ;  it  is  studded  with  a  number  of  small  ova  resembling  vesicles.  On 
that  part  of  the  calyx  of  a  ripe  ovum  which  is  opposite  the  petiolus  is  a  whitish  curved  stripe, 

1  Matthew,  xxiii.  and  xxvi.  *  Hist,  de  Animal. 

2  Voyage  aux  Ind.  Orient,  ii.  148. 

vol.  ii. — 73 


1154  ANIMAL  SUBSTANCES. 

vclk. 


called  tlie  stigma,  indicating  the  spot 

The  yelk-bag,  or  membraiia  propria 

a  flocculent,  delicate,  fine  coat.     In  the  early  stage 


ot  where  the  calyx  bursts,  to  allow  the  escape  of  the  yell 
mteOi,  is  within  the  calyx,  and  closely  invests  the  yelk.  It  i 
.n  the  early  stage  of  the  ovum,  the  yelk  is  constituted  of 
pellucid  fluid  lymph,  and  is  hardly  distinguishable  from  the  vesicuta  cuatncula.  It  then  becomes 
whitish,  and  subsequently  yellow,  globules  of  oil  making  their  appearance.  In  a  ripe  ovum, 
ii  is  viscid,  tenacious,  and  of  an  orange  yellow  colour;  and  lies  in  the  calyx,  With  its  long  axis 
towards  the  petiolus.  It  is  composed  of  three  layers,  the  middle  one  having  the  deepest  colour ; 
the  innermost  inclosing  a  white  fluid  called  the  albumen  ccntrale  (or  substantia  alba  vitelli),  from 
which  passes  a  Utile  canal  to  that  part  of  the  surface  of  the  yelk  called  the  cuatncula. 

The  internal  surface  of  the  yelk  bag  is  lined  with  a  very  thin  stratum  of  globules,  in  form 
and  figure  like  those  of  the  blood,  but  arranged  organically.  The  cicatriada  or  tread  (as  it  is 
improperly  called),  is  formed  by  an  accumulation  of  these  globules  forming  a  mammiform 
heap,  the  convexity  of  which  is  towards  the  centre  of  the  yelk,  and  is  usually  situated  nearer 
the  petiolus  than  the  stigma.  In  the  top  of  this  is  the  so  called  pellucid  pore,  which  is  occupied 
by  a  small  vesicle  discovered  by  Purkinje,1  and  called  by  him  the  vesicula  germinutiva,  or  vesi- 
cuta cicatricula.  It  is  found  in  all  the  ovarian  ova,  and  seems  to  be  a  natural  organ,  since  it  is 
found  in  the  ova  of  fowls  which  have  never  had  access  to  the  male.  When  the  yelk  falls  into 
the  infundibulum,  this  vesicle  disappears.  The  Oviduct  has  some  resemblance  to  a  convoluted 
intestine.  It  is  situated  on  the  left  side  of  the  animal.  Its  superior  expanded  free  extremity 
is  called  the  infundibulum,  the  edges  of  which  are  fimbriated.  Inferiorly,  the  oviduct  opens 
into  the  cloaca.  It  is  attached  to  the  spine  by  the  mesometrium.  The  infundibulum,  or  expanded 
portion  of  the  tube,  receives  the  ovum  as  it  escapes  from  the  calyx  of  the  ovarium.  The  upper 
part  of  the  ovum  is  lined  by  a  fine  villous  membrane,  covered  with  follicles  secreting  the  albu- 
men, or  glaire,  and  thrown  into  a  number  of  longitudinal  folds.  The*  first  layer  of  albumen 
which  the  ovum  receives  forms  the  membrana  chalazifera  of  Dutrochet ;  at  either  end  of  which 
is  a  soft,  pellucid,  albuminous  nodule,  which  may  be  regarded  as  the  rudimentum  chalazarum. 
During  the  descent  of  the  ovum  in  the  oviduct,  it  receives  fresh  deposits  of  albumen  ;  and,  as  it 
undergoes  spiral  rotations  in  its  passage,  the  above-mentioned  processes  become  curved  spirally, 
and  in  the  perfect  egg  constitute  the  chaluzce,  grundines,  appendices  albuminis,  or  the  poles  or  tred- 
dies.  From  one  chalaza  to  the  other  are  observed,  in  many  eggs,  one  or  more  white  striae, 
formed  by  a  thickening  of  the  membrana  chalazifera.  Vicq  d'Azyr  called  this  appearance  the 
zona  albicans. 

The  albumen,  glaire,  or  white  of  the  egg,  is  not  uniform  in  its  consistence.  The  thickest  portion 
is  that  which  is  first  deposited  around  the  yelk.  Proceeding  from  without  inwards,  the  three 
layers  of  albumen  are  denominated  albumen  primum,  a.  secundum,  and  a.  terlium.  Just  before  the 
ejig  arrives  at  that  part  of  the  oviduct  called  the  uterus,  it  receives  its  outer  coat,  the  pellicula 
ovi.  In  the  middle,  or  so-called  uterine  portion  of  the  oviduct,  is  formed  the  calcareous  shell. 
Some  eggs  are  expelled  without  it;  these  are  termed  oon  eggs.  The  chalk  is  first  deposited  in 
small  polygonal  pieces,  having  a  crystalline  appearance;  but,  when  the  deposit  has  attained  a 
certain  thickness,  all  traces  of  crystallization  are  lost. 

Hab. — Domesticated  iu  all  the  four  quarters  of  the  globe. 

Description. — Eggs  (ova)  are  too  well  known  to  need  much  description.  Their 
specific  gravity  varies  from  1.080  to  1  090.  By  keeping  they  become  lighter,  by 
the  evaporation  of  a  portion  of  the  water.  Dr.  Prout2  found  that  in  two  years  an 
egg  had  lost  544  T3g  grains.  The  relative  weights  of  the  different  parts  of  the  egg 
are,  according  to  the  same  authority,  as  follows  :  shell  and  membrane,  106.9 ;  albu- 
men, 604.2;  yelk,  288.9;  total,  1,000.  By  boiling  in  water,  an  egg  loses  two  or 
three  per  cent. 

t.  Egg-shell  (Testa  Ovi;  Putamen  Ovi). — This  consists,  according  to  Prout,  of  carbonate  of 
lime,  97 ;  phosphate  of  lime  and  magnesia,  1  ;  animal  matter,  with  traces  of  sulphur  and  iron,  2. 
The  chalk  renders  the  egg  absorbent  and  antacid;  hence  its  use  to  neutralize  the  acidity  of  wines. 

2.  Pellicula  Ovi  (Membrana  Putaminis). — An  albuminous  membrane  which  lines  the 
shell.  It  is  soluble  in  alkalies,  and  from  its  solution  is  precipitated  by  acids.  It  weighs  about 
2.35  grains  (the  whole  egg  being  supposed  to  be  1,00U  grains).  At  the  larger  end  of  the  egg  it 
forms  the  Joliicula  aeris;  the  air  of  which,  according  to  Bischoff,  contains  23.475  per  cent,  of 
oxygen. 

3.  White  or  Glaire  (Jlbumen  seu  Album  Ovi)  consists  of  two  or  three  lamina?,  which  are 
not  homogeneous,  as  two  parts  at  least  are  discernible,  viz.  a  solid,  probably  organized  albumen, 
having  the  appearance  of  a  very  fine  delicate  membrane,  forming  a  series  of  cells,  in  which  is 
contained  the  liquid  albumen.  Glaire  or  white  of  egg  consists,  according  to  Gmelin,  of  albumen 
12.0,  mucus  2.7,  salts  0.3,  and  water  85.0.     According  to  Dr.  Bostock,3  white  of  egg  consists  of 


>  Symb.  ad  ovi  avium  histor ante  incub.  Lipsiae,  1830.        2  Philosophical  Transactions  for  182-2,  p   377 
3  Nicholson's  Journal,  u.  246.  '  '  ' 
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water  80.0,  albumen  l5.5,uncoagulable  matter  4.5=100.0.  The  coagulability  of  albumen  by  heat, 
and  its  incoagulability  by  acetic  acid,  distinguish  it  from  caseine.  Albumen  or  glaire  (or  oval- 
lumen)  is  distinguished  from  albumen  of  the  serum  of  the  blood  (seralbumen)  by  its  being 
coagulated  by  ether.  The  membranous  tissue  in  which  the  liquid  albumen  of  eggs  is  contained 
is  said  by  Couerbe  to  be  devoid  of  nitrogen;  he  calls  it  albumenin  or  oonin. 

4.  Yei.k  (Vitellus  Ovi)  is  a  kind  of  yellow  emulsion,  consisting  of  oil  suspended  in  water  by 
means  of  albumen,  and  inclosed  in  a  sac  called  the  yelk-bag.  On  its  upper  surface  is  seen  the 
cicatricula.  At  the  extremities  are  the  twisted  flocculent  chalazm.  The  yelk  consists,  according 
to  Dr.  Prout,  of  yellow  oil,  with  crystallizable  fat  28.75,  albumen  containing  phosphorus  17.47,  and 
water  53.8.  Dr.  Prout1  says,  the  yelk  of  egg  consists  of  water  170.2,  albumen  55.3,  yellow  oil 
91.0=316.5.  The  yellow  oil  (oleumovi)  may  be  obtained  by  boiling  the  yelk  hard,  and  digest- 
ing in  ether  or  alcohol,  which  dissolves  the  oil.  By  distilling  off  the  alcohol  from  the  filtered 
tincture,  the  oil  is  left  behind. 

Physiological  Effects  and  Uses. — Both  the  glaire  and  the  yelk  are  highly 
nutritive ;  the  latter,  on  account  of  the  oil  which  it  contains,  is  somewhat  less  easy 
of  digestion  than  the  white.  Both  are  more  readily  assimilated  when  in  the  soft 
state  than  when  hardened  by  heat.  Considered  as  medicinal  agents,  they  are  emol- 
lient and  demulcent.  The  glaire  is  a  valuable  agent  in  the  treatment  of  poisoning 
by  bichloride  of  mercury,  sulphate  of  copper,  and  the  bichloride  of  tin.  Its  efficacy 
in  these  cases  depends  on  the  combination  of  the  albumen  with  the  oxide  or  chloride 
of  the  metal.  [The  yelk,  as  well  as  the  white,  exerts  antidotal  powers,  and  may 
therefore  be  freely  used. — Ed.]  The  glaire  is  also  used  as  a  demulcent  or  sheath- 
ing agent  in  all  cases  of  corrosive  or  acrid  poisons.  The  yelk  is  a  constituent  of  the 
mistura  spirit&s  vini  galtici.  It  is  also  used  for  preparing  emulsions.  Its  oil  has 
been  applied  to  cracked  nipples.  The  white  or  glaire  is  employed  as  a  clarifying 
agent  for  wines  and  some  other  liquids.  Its  efficacy  depends  on  its  coagulation,  by 
which  it  entangles  in  its  meshes  the  impurities  with  which  it  either  rises  to  the 
surface  or  precipitates.  When  the  liquid  to  be  clarified  does  not  spontaneously 
coagulate  the  albumen,  it  is  necessary  to  apply  heat.  Bookbinders  use  the  glaire 
as  a  varnish. 


class  x.  Mammalia,  unnxm. — Mammals, 

Characters. —  Vertebrated  animals  with  red  and  warm  blood,  breathing  through  lungs,  vivipa- 
rous, and  suckling  their  young  with  milk  formed  in  their  breasts  or  mammae. 

Order  I.  CETACEA,  Linnceus.— THE  CETACEANS. 

Characters. — Body  pisciform,  terminated  by  a  caudal  appendage,  cartilaginous,  and  hori- 
zontal. Two  anterior  extremities  formed  like  fins,  having  the  bones  which  form  (hem  flat- 
tened and  very  soft.  Head  joined  to  the  body  by  a  very  short  thick  neck.  Two  pectoral  or 
abdominal  mammae.  Ears  with  very  small  external  openings.  Brains  large.  Pelvis  and  bones 
of  the  posterior  extremities  represented  by  two  rudimentary  bones  lost  in  the  flesh. 

360.  PHYSETER  MACROCEPHALUS,  Lind.  L.  E.-GBEAT- 
HEADED  CACHALOT. 

(Concretum  in  propriis  cellulis  repertum,  £..— Cetine  nearly  pure,  E.— Cetaceum,  D.) 

History. Cuvier2  is  of  opinion  that  this  animal   is  perhaps  the  Physeter  of 

Pliny8 the  Orca  of  some  other  Latin  writers. 

Zoology.  Gen.  Char.— Inferior  teeth  eighteen  to  twenty-three  on  each  side  of 
the  jaw.      Upper  jaw  broad,  elevated,  without  teeth,  or  with  these  short  and  con- 

1  Philosophical  Transactions,  1822.  2  Rtck.  sur  Us  Osstmcns  Foss.  v.  328. 

'  Hist.  Nat.  ix.  3,  and  xxii.  53,  ed   Valp. 
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cealed  in  the  gum;  lower  jaw  elongated,  narrow,  corresponding  to  a  furrow  of  the 
upper,  and  armed  with  thick  and  conical  teeth  entering  into  corresponding  cavities 
in  the  upper  jaw.  Spiracular  orifices  united  at  the  upper  part  of  the  snout  A 
dorsal  Jin  in  some  species,  a  simple  eminence  in  others.  Cartilaginous  cavities  in 
the  superior  region  of  the  head,  filled  with  oily  matter. 

Sp.  Char.— Lower  teeth  twenty  to  twenty-three  on  each  side,  recurved  and  pointed 
at  the  extremity.  Small  conical  teeth  concealed  in  the  upper  gums.  Tail  narrow 
and  conical.  A  longitudinal  eminence  on  the  back  above  the  anus.  Upper  part  of 
the  body  blackish  or  slate  blue,  a  little  spotted  with  white.  Belly  whitish.  Length 
forty-five  to  sixty  feet. 

The  snout  of  the  cachalot,  notwithstanding  its  prodigious  length,  is  formed  only 
by  the  maxillas  on  the  sides,  by  the  intermaxilla3  towards  the  median  line,  and  by 
the  vomer  on  this  line.  The  intermaxillae  project  to  form  the  anterior  part  of  the 
snout.  Posteriorly,  the  right  one  ascends  higher  than  the  left.  The  spout-hole  is 
single  (in  most  cetacea  it  is  double),  and  directed  towards  the  left  side,  so  that 
whenever  the  animal  spouts  water,  it  is  to  that  side  only. 

Seat  of  Spermaceti. — Spermaceti  is  found  in  several  parts  of  the  body  of  the  animal,  mixed 
with  common  fat.  The  head,  however,  is  the  grand  reservoir  for  it.  Here  it  is  found  (mixed 
with  oil)  in  a  large  excavation  of  the  upper  jaw,  anterior  to,  and  quite  distinct  from,  the  true 
cranium  which  contains  the  brain.  Mr.  Hunter1  states  that  the  spermaceti  and  oil  are  contained 
in  cells,  or  cellular  membrane,  in  the  same  manner  as  the  fat  in  other  animals;  but  that 
besides  the  common  cells  there  are  larger  ones,  or  ligamentous  partitions  going  across,  the  latter 
to  support  the  vast  load  of  oil,  of  which  the  bulk  of  the  head  is  principally  made  up. 

There  are  two  places  in  the  head  where  this  oil  lies;  these  are  situated  along  its  upper  and 
lower  part;  between  them  pass  the  nostrils,  and  a  vast  number  of  tendons  going  to  the  nose 
and  different  parts  of  the  head.  The  purest  spermaceti  is  contained  in  the  smallest  and  least 
ligamentous  cells.  It  lies  above  the  nostril,  along  the  upper  part  of  the  head,  immediately  un- 
der the  skin  and  common  adipose  membrane.  These  cells  resemble  those  which  contain  the 
common  fat  in  the  other  parts  of  the  body  nearest  the  skin.  That  which  lies  above  the  roof  of 
the  mouth,  or  between  that  and  the  nostril,  is  more  intermixed  with  a  ligamentous  cellular  mem- 
brane, and  lies  in  chambers  whose  partitions  are  perpendicular.  These  chambers  are  smaller 
the  nearer  to  the  nose,  becoming  larger  towards  the  back  part  of  the  head,  where  the  spermaceti 
is  more  pure. 

Mr.  Hunter  discovered  about  the  nose,  or  posterior  part  of  the  nostril,  a  great  many  vessels 
having  the  appearance  of  a  plexus  of  veins,  some  as  large  as  a  finger.  On  examining  them,  they 
were  found  loaded  with  spermaceti  and  oil;  and  some  had  corresponding  arteries.  They  were 
most  probably  lymphatics,  whose  contents  had  been  absorbed  from  the  cells  of  the  head. 

Hab.— Pacific  Ocean,  Indian  and  Chinese  Seas.  Especially  off  New  Guinea  and 
parts  adjacent,  Timor,  Australasia,  Polynesia,  Peru,  &c. 

Extraction  of  Spermaceti.— In  the  right  side  of  the  nose  and  upper  surface 
of  the  head  of  the  whale  is  a  triangular-shaped  cavity,  called  by  the  whalers  "  the 
case."  Into  this  the  whalers  make  an  opening,  and  take  out  the  liquid  contents 
(oil  and  spermaceti)  by  a  bucket.  The  dense  mass  of  cellular  tissue  beneath  the 
case  and  nostril,  and  which  is  technically  called  "junk,"  also  contains  spermaceti, 
with  which  and  oil  its  tissue  is  infiltrated.2  The  spermaceti  from  the  case  is  care- 
fully boiled  alone,  and  placed  in  separate  casks,  when  it  is  called  "  head  matter  "3 

Purification.— The  substance  called  "  head  matter"  consists  of  spermaceti  and 
sperm  oil.  Its  colour  is  yellow.  Its  consistence  varies  with  the  temperature  In 
cold  weather  it  consists  of  a  congealed  mass  (spermaceti)  surrounded  and  infiltrated 
by  oil.  To  separate  the  latter  as  much  as  possible,  it  is  put  into  filter  bags  The 
solid  thus  obtained  is  then  submitted  to  compression  in  hair  bags  placed  in  an  hy- 
draulic press.  It  is  then  melted  in  water,  and  the  impurities  are  skimmed  off 
Subsequently,  it  is  remelted  in  a  weak  solution  of  potash.  It  is  then  fused  in  a  tub 
by  the  agency  of  steam  ladled  into  tin  pans,  and  allowed  slowly  to  concentrate 
into  large,  white,  translucent,  crystalline  masses. 

Properties.— Commercial  spermaceti  (cetaccum  ;  sperma  ceti)  usually  contains 

1  Philosophical  Transactions,  lxxvii.390. 

2  Beale,  Natural  History  of  the  Sperm  Whale,  p.  186    1839-  aim   P    r»   d  ...    -.r 

Voyage  round  the  Globe,  from  the  year  1833  to  1836,  ii.  153  and  2*8,  Lond.  1^40      '  Narrattve  °f  a  Whaling 
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a  minute  portion  of  sperm  oil,  which  is  best  removed  by  boiling  in  alcohol.  [The 
Cetine  or  pure  spermaceti  is  dissolved,  and  is  deposited  on  cooling  in  a  crystalline 
mass.  This  process  should  be  repeated  so  long  as  the  alcohol  extracts  any  oil. — Ed  ] 
Absolutely  pure  spermaceti  (called  Cetine)  is  a  white  lamellated  substance,  without 
taste,  and  almost  odourless.  By  the  addition  of  a  few  drops  of  alcohol  or  almond 
oil,  it  may  be  reduced  to  powder.  [It  is  crystalline,  has  a  bright  pearly  lustre, 
and  melts  at  120°.  At  670°  it  is  sublimed  unchanged.— Ed.]  It  is  insoluble  in 
water,  and  slightly  soluble  only  in  alcohol,  even  at  a  boiling  temperature.  [When 
distilled  at  a  high  temperature  it  is  converted  chiefly  into  ethalic  or  cetylic  acid, 
and  cetine,  a  liquid  hydrocarbon  having  the  formula  C3aHsa.  By  carefully  regulating 
the  temperature  these  two  products  alone  are  formed.  When  saponified  by  fusion 
with  caustic  potash,  it  yields  cetylate  of  potash  and  ethal  (C32H330)  or  hydrated 
oxide  of  cetyle.  No  oleate  or  margarate  of  potash  is  produced,  as  was  formerly 
supposed.  According  to  L.  Smith,  purified  spermaceti  or  cetine  is  a  cetylate  of 
oxide  of  cetyle,  the  oleic  acid  formerly  found  being  derived  from  a  portion  of  sperm 
oil. adhering  to  the  spermaceti. — Ed.] 

Composition. — The  ultimate  analysis  of  pure  spermaceti  or  cetine  was  made  by 
Chevreul.1  The  proximate  composition  of  the  same  substance  has  been  ascertained 
by  Dumas  and  Peligot.3 


Chevreul's  Analysis. 

Carbon 81.660 

Hydrogen 12.662 

Oxygen 5.478 


Cetine 


100.000 


Dumas  and  Peligot' s  Analysis. 


Atoms. 


Margaric  acid 2 

Oleic  acid 2 

Cetene 3 

Water 3 

Cetine 1 


Atoms. 
Margarate  of  cetine  ....  2 
Binoleate  of  cetine  ....  4 
Water 3 


[The  researches  of  L.  Smith  and  others  have  shown  that  the  analysis  of  Dumas 
and  Peligot  must  have  referred  to  an  impure  specimen  of  spermaceti,  i.  e.  a  speci- 
men from  which  the  oil  had  not  been  entirely  separated.  The  formula  of  cetine  or 
pure  spermaceti,  on  Liebig's  authority,  is  (C^H^O4).  This  corresponds  to  one 
equivalent  of  oxide  of  cetyle  (C32H330)  and  one  equivalent  of  cetylic  acid  (C32H31 
O3).  This  formula  at  once  explains  the  products  obtained  by  its  saponification  and 
distillation.  By  distillation  at  a  high  temperature,  the  ethal  (C32H330)  loses  1 
equivalent  of  water  and  becomes  cetene,  while  the  cetylic  acid  takes  up  the  equiva- 
lent of  water,  and  is  distilled  over  as  hydrated  cetylic  acid. — Ed.] 

Physiological  Effects  and  Uses. — Emollient  and  demulcent.  Internally,  it 
has  been  employed  in  irritation  and  inflammation  of  the  alimentary  canal  (as  diar- 
rhoea and  dysentery)  and  of  the  bronchial  membrane  (catarrh);  but  its  internal 
administration  is  now  nearly  obsolete.  Its  principal  medicinal  use  is  in  the  prepa- 
ration of  cerates  and  ointments. 

Administration. — When  employed  internally  it  is  generally  exhibited  in  the 
form  of  an  emulsion  (spermaceti  mixture)  made  with  the  yelk  of  egg.  Or  it  may 
be  made  with  mucilage. 

1.  CERATUM  CETACEI,  L-  [U.  S.]:  Ceratum  simplex,  E.;  Unguentum  Cetacei,  D.; 
Spermaceti  Cerate. — (Spermaceti  Jij;  White  Wax  ^viij;  Olive  Oil  Oj,  L. — Olive 
Oil  6  parts;  Bleached  Beeswax  3  parts;  Spermaceti  1  part,  E. — White  Wax  Ibss; 
Spermaceti  ibj ;  Prepared  Hogs'  lard  rbiij,  D.  "  Heat  the  oil  gently,  add  the  wax 
and  spermaceti,  stir  the  whole  briskly  when  it  is  fluid,  and  continue  the  agitation 
as  it  cools,"i7.  [Spermaceti  g j  j  White  Wax  ^iij;  Olive  Oil  fgvi,  U.  £.])— 
If  cold  oil  be  added  to  the  wax  and  spermaceti,  the  preparation  is  apt  to  be  some- 
what lumpy.  As  the  white  wax  of  commerce  is  always  largely  mixed  with  sperma- 
ceti this  preparation  has  never  the  precise  composition  intended  by  the  College. 
Practically,  however,  this  is  of  no  consequence.  The  preparation  is  employed  as 
a  mild  and  simple  dressing  for  blisters  and  excoriated  surfaces. 


1  Gmelin.  Handb.  d.  Chem.  ii.  HO. 


2  Ann.  de  Chim.  et  dt  Phys.  lxxii.  5. 
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2.  UftGUENTDI  CETACEI,  L.;  Spermaceti  Ointment.— (Spermaceti  3v;  White 
Wax  ^xiv;  Olive  Oil  Oj.  Having  melted  them  together  with  a  slow  fire,  stir 
assiduously  until  they  become  cold.) — A  softer  preparation  than  the  preceding,  but 
used  in  the  same  cases. 

Ambergris. — The  substance  called  Ambergris  (Jmbra  grisea)  is  procured  from  the  Cachalot 
or  Sperm  Whale.1  Jn  this  country  it  is  used  as  a  perfume  only;  on  the  continent  it  is  employed 
in  medicine.  It  appears  to  be  the  indurated  feces  (perhaps  somewhat  altered  by  disease)  of 
the  animal.  Mr.  Beale2  collected  some  of  the  semifluid  feces,  and  found  that  the  dried  mass 
bad  all  the  properties  of  ambergris.  It  is  a  solid,  opake,  grayish,  striated  substance,  having  a 
pleasant  musk-like  odour,  and  which  is  supposed  to  be  derived  from  the  Squid  (Sej)ia  moschatd) 
on  which  the  animal  feeds;  and  in  support  of  this  opinion  it  must  be  mentioned  that  the 
horny  beaks  of  this  animal  are  found  imbedded  in  the.  masses.  Its  sp.  gr.  is  0.908  to  0.93. 
John  analyzed  it,  and  found  it  to  consist  of  a  peculiar  non-saponifable  fat  (ambreine)  85,  sweet 
balsamic  alcoholic  extract,  with  benzoic  acid,  2.5,  aqueous  extract,  benzoic  acid,  and  chloride  of  sodium 
1.5.  Ambreine  is  soluble  in  alcohol,  and  by  the  action  of  nitric  acid  furnishes  a  peculiar  acid 
called  ambrcic  acid.  The  effects  of  ambergris  on  the  system  are  said  to  be  analogous  to  those  of 
music.  In  the  shops  is  kept  an  alcoholic  tincture  (called  essence  of  ambergris),  which  is  employed 
as  a  perfume  only. 

Order  II.  RUMINANTIA,  Ouvifir.— RUMINANTS. 

Pkcora.  Linnaeus. 

Characters  — No  incisors  in  the  upper  jaw  ;  in  the  lower,  usually  eight;  a  vacant  space  be- 
tween the  incisors  and  molars,  but  in  which,  in  some  genera,  are  found  one  or  two  canines. 
Molurs  twelve  in  each  jaw,  the  crown  marked  with  two  double  crescents  of  enamel,  of  which 
the  convexity  is  outwards  in  the  lower  jaw,  and  inwards  in  the  upper.  No  clavicles.  Extremi- 
ties disposed  for  walking.  Two  toes  furnished  with  hoofs;  metacarpal  bones  united.  Four 
stomachs  .  intestines  long.  Two  or  four  inguinal  mamma.  Horns  in  the  males,  and  often  in  the 
females  of  most  species. 

361.  MOSCHUS  MOSCHIFERUS,  Hnn.  L.  E.  D.-THE  MUSK 

ANIMAL. 

(Concretum  in  folliculopraputii  repertum,  £.— Inspissated  secretion  in  the  follicle  of  the  prepuce,  E.  D.) 

History.— Aristotle,  Pliny,  Julian,  and  Oppian,  make  no  mention  of  this 
animal.  iEtius3  is  the  earliest  writer  who  notices  the  perfume.  None  of  the  ety- 
mologies hitherto  given  for  the  word  Musk  (fi6aXoi)  are  satisfactory. 

Zoology.  Gen.  Char.— Incisors f  Canines  j— I.  Molars  g— «=34.  Canines 
wanting  altogether  in  the  females ;  superior  canines  large  in  the  males  Ears  lon^ 
pointed.  Body  slender.  Feet  with  hoofs,  separated  and  enveloping  the '  last  pha- 
langes.     Jail  very  short.     Two  inguinal  mammae. 

Sp.  Char—  Far  of  a  gray-brown;  hair  coarse.  A  pouch  before  the  prepuce  of 
the  male,  tilled  with  an  unctuous  musky  substance.      Size  of  the  roebuck 

The  absence  of  horns  and  the  presence  of  canine  teeth  distinguish  the  animal 
from  the  Deer  (Cervm).  The  Styhcerus  moschatus  is  the  connecting  link  between 
the  deer  and  the  musks.  It  has  the  horns  of  the  one,  and  the  canine  teeth  of  the 
other. 

The  most  interesting  part  of  the  musks  is  the  preputial  musk  sac.  Cuvier*  savs 
no  other  species  of  iMosehus  possesses  a  musk  sac ;  but  this  statement  is  not  cor- 
net. M.  -Altauus  Eschscholtz  (M.  Mosehiferm  Altaicus,  Brandt),  M.  iVapu,  and 
M.  Javameusj  are  also  said  to  possess  musk  sacs. 


1  Phil.  Trans,  for  17&3,  lxxiii.  226.  2  n„    .. 

•  Sen*   „vi.  t.  lL  cap'.  cxiii.  \  %£*ZZLf-  » 


4  Regne  Animal,  nouv.  edit.  i.  259 
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Fig.  434. 


Fig.  435. 


Moschus  moschiferus. 

Asatomt  of  the  Mdsk  Sac. — The  sac  is  peculiar 
to  the  male  animal.  If  he  be  supposed  to  be  laid  on 
his  back,  and  the  belly  examined,  we  observe  behind 
the  navel,  and  immediately  in  front  of  the  preputial 
orifice,  a  small  aperture  (external  aperture  of  the  musk 
sac)  leading  into  the  musk  canal,  which  terminates  in 
the.  cavity  of  the  musk  sac.  The  aperture  is  about  half 
an  inch  from  the  umbilicus,  and  usually  about  a  line, 
or  a  line  and  a  half,  from  the  preputial  orifice.  In 
some  preparations  in  my  possession  the  distance  is 
much  greater.  The  preputial  orifice  is  somewhat 
more  prominent,  and  has  a  number  of  longisb  hairs 
projecting  from  it,  in  the  form  of  a  brush  or  hair-pencil; 
whereas,  the  external  musk  aperture  is  placed  in  a  de- 
pression, and  is  smooth. 

The  musk  sac  is  of  an  oval  form,  rather  broader  at 
the  anterior  than  at  the  posterior  part.  It  is  flat  and 
smooth  above,  where  it  is  in  contact  with  the  abdomi- 
nal muscles,  but  convex  below  (supposing  the  animal 
standing).  Its  breadth  is  from  ]£  to  lj  inches;  its 
length  from  2  to  2$  inches;  its  depth  varies,  being 
greatest  anteriorly,  where  it  is  about  one  half  or  three- 
fourths  of  an  inch.  The  external  aperture  of  the  musk 
sac  is  placed  in  the  median  line,  but  nearer  to  the  ante- 
rior than  the  posterior  extremity  of  the  sac.  The  musk 
canal  is  about  1  or  ]£  lines  long,  its  diameter  being 
about  one  line.  The  internal  aperture  of  the  musk  sac 
is  surrounded  by  fine  hairs,  which  readily  fall  off,  and 
are  found  in  the  musk  of  commerce.  The  following 
are  the  parts  of  which  the  musk  sac  consists: — 

1.   Outer  or  hairy  coat  or  skin. — This  is  a  continuation 
of  the  hide,  and  covers  the  convex  portion  of  the  sac. 
Its  hairs  are  stiff  but    smooth,  and  disposed  in   a  circular  manner  around  the  external   musk 

orifice.  ... 

2.  Muscular  coat. This  consists  of  two  strata  of  fibres  which  surround   the  sac  in  a  circular 

form.  Pallas1  states  that  they  arise  from  the  groin,  and  unite  anteriorly  with  the  pamiiculus 
carnosus.  He  regards  them  as  the  compressors  and  retractors  of  the  follicle  and  of  the  prepuce 
when  the  genital  organ  is  thrust  out.     The  same  naturalist  has  described  two  retractors  of  the 

Between  the  two  strata  of  muscular  fibres  is  placed  the  penis,  which  is  remarkable  from  the 
circumstance  of  the  urethra  projecting  beyond  the  extremity  of  the  glans.  In  its  usual  state  the 
penis  lies  rolled  up  within  the  belly.  , 

On  the  inner  surface  of  the  muscular  fibres  is  a  number  of  small  oblong  or  roundish  glands, 
compared  by  Pallas  to  the  Meibomian  glands  of  the  palpebrae.  - 

3  Fibrous  coat.— This  is  the  most  external  of  the  proper  coats  of  the  musk  sac.  On  Us  in- 
ner surface  are  numerous  depressions  or  cells,  surrounded  by  ramifying  folds,  within  which  the 
bloodvessels  ramify.     This  coat  is  continuous  (through  the  musk  orifice)  with  the  corium. 

4.  Pearly  coat.— A  soft  delicate  membrane,  shining  like  mother-of-pearl.  It  lines  the  cells, 
and  covers  the  folds  of  the  fibrous  coat. 

5.  Epidermoid  coat.— It  is  the  inner  lining  of  the  sac.  Its  external  layer  is  silvery  white  ;  its 
internal  one  yellowish  or  reddish  brown.  

G.   Musk  "lands.— In  each  of  the  depressions  observed  on  the  internal  coat  of  the  musk  sac 


Belly  of  Moschus  moschiferus. 
(From  Pallas.) 

.  Tail.    6.  Anus.     c.  Scrotum 
putiiil  orifice,     e 
of  the  musk  sac. 


Abdomen. 


d.  P re- 
ft. Orifice 
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are  found  two  or  more  irregular-shaped  bodies  of  a  yellowish  or  reddish  brown  colour.  These 
bodies  consist  of  a  central  brownish  mass  (supposed  to  be  glandular),  covered  by  a  fine  mem- 
brane. 

7.  Contents  of  the  Musk  Sar.— Pallas  found  that,  in  young  animals,  the  sac  was  empty  and 
contracted.  In  the  adult  animal  it  contained  about  a  drachm  and  a  half  of  musk,  and  in  old 
animals  more  than  two  drachms.  But  these  quantities  must  be  below  the  average,  since  the 
dried  pods  of  commerce  contain  on  the  average  more  musk  than  this.  Mr.  Campbell1  describes 
the  musk  found  in  the  sac  as  soft,  reddish-brown,  granular,  and  having  the  appearance  of  soft 
gingerbread.2 

Hab—  Asia,  between  16°  and  58°  north  latitude,  and  92°  and  155°  of  east 
longitude.  Especially  on  the  Atlas  and  Himalayan  ranges.  China,  Cochin-China, 
Tonquin,  Tartary,  and  Siberia,  have  all  been  celebrated  for  the  musk.  The  animal 
is  timid,  and  dwells  in  cold  mountainous  districts,  where  coniferous  plants  abound. 

Capture  of  the  Animals. — Various  methods  of  catching  the  animals  are 
adopted.  Sometimes  they  are  taken  by  snares  or  gins,  sometimes  by  pitfalls,  some- 
times by  shooting  them.  The  Tungouses,  one  of  the  native  tribes  of  Siberia,  em- 
ploy the  bow  and  arrow  only. 

Description. — Three  kinds  of  musk  are  described,  viz :  China,  Russian  (or 
Kabardine),  and  Buchanan.     I  am  acquainted  with  the  first  two  only. 

1.  China,  Tonquin,  or  Thibet  Musk  (Moschus  tunquinensis  seu  t lb' /anus). — This 
is  imported  in  small  rectangular  boxes  (catties),  about  7f  inches  long,  4|  inches 
broad,  and  4|  deep;  covered  externally  by  silk,  and  lined  with  sheet-lead  and  paper. 
These  boxes  contain  about  twenty -five  sacs  or  pods,  each  wrapped  separately  in 
paper.  On  the  outside  of  the  lid  of  some  of  the  boxes  is  marked  Lingrhony  Musk  ; 
and  on  the  inside  of  the  lid  is  a  rude  Chinese  representation  of  the  musk  hunters, 
some  shooting  the  animal,  others  cutting  out  the  musk  bag.  On  the  paper,  which 
envelops  each  pod,  are  similar  rude  representations  in  blue  or  red  ink. 

Pod  musk  (moschus  in  vesicis)  consists  of  roundish  or  somewhat  oval  pods,  which 
are  generally  broader  at  one  end  than  at  the  other.  The  hairs  are  brownish-yellow, 
or  grayish  or  whitish,  bristle-like,  and  stiff;  arranged  in  a  concentric  manner  around 
the  orifice  of  the  sac.  A  careful  examination  will  always  discover  the  remains  of 
the  penis.  The  pods  are  about  2|  inches  long,  and  If  inches  broad.  The  weight 
of  each  pod,  as  well  as  of  the  contained  musk,  is  very  variable.  I  am  indebted  to 
Mr.  Noakes,  druggist,  of  Suowhill,  for  the  following  account  of  the  weight  of  six 
pods,  and  of  the  grain  musk  obtained  therefrom  : — 

Pods  of  Musk.  Weight.  Contents. 

1     5j  drachms  0  grains  ' 

1     4J        "        0 


1  8  "  371 

1  9  »  47i 

1  5  ,;  20 

1  3i  "  0 


Grain  Musk     ....     16  drachms  15  grains. 


Total  .  .  6     37  "       15      "  16         <<         15     << 

Average    1     6  "      12j     "  2         M        A2L  " 

Grain  mush  (moschus  in  grants  ;  moschus  ex  vesicis)  is  granular,  unctuous  to  the 
feel,  mixed  with  hairs,  of  a  dark  reddish-brown  colour,  a  bitter  aromatic  taste,  and 
a  strong,  remarkable,  very  persistent  smell  (mushy  odour).  Its  odour  can  scarcely 
be  called  peculiar,  since  it  is  common  to  several  animals  and  vegetables.  Thus, 
the  musk-ox  and  the  musk-cat  evolve  it.  The  submaxillary  gland  of  the  crocodile 
secretes  an  unctuous  musky  substance.  Among  plants,  Erodium  moschatum,  Malva 
moschata,  and  Centaurea  moschata,  may  be  referred  to  as  possessing  a  musky  odour. 
When  mixed  with  other  scents,  musk  has  the  remarkable  property  of  augmenting 
and  improving  their  smell,  without  much  imparting  its  own  ;  hence  it  is  extensively 
used  by  perfumers.  A  few  drops  of  potash  added  to  musk  increases  its  odour  by 
setting  free,  it  is  supposed,  ammonia.  ' 


1  Journal  of  the  Asiatic  Society  of  Bengal,  vi.  119.  Calcutta    1S-27 
zlof.BdThtT  detaUS  reSpeCt,ng  the  8tructure  of  th*  musk  sac,  consult  Brandt  and  Ratzeburg,  Med. 
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t  2.  Siberian,  Russian,  or  Kabardine  (Caberdine)  Musk  (Moschus  ribiricua.  ros- 
ncus  sou  cabardinut).  This  is  an  inferior  kind.  The  pods  are  said  to  be  more 
oblong  or  oval  than  those  of  the  China  kind;  the  hairs  longer  and  whiter.  But  I 
have  examined  large  quantities  of  Siberian  musk,  the  pods  of  which  are  not  distin- 
guishable from  those  of  the  China  by  any  of  these  characters.  The  only  invariable 
distinction  I  have  observed  is  in  the  scent,  which  is  remarkably  different;  it  is  much 
less  powerful,  and  more  nauseous  and  disagreeable,  being  somewhat  empyreumatic. 
Geiger  says,  it  is  sometimes  accompanied  by  an  odour  somewhat  similar  to  that  of 
the  sweat  of  a  horse.  This  kind  of  musk  is  imported  in  wooden  boxes,  and  all  the 
pods  that  I  have  examined  were  in  a  good  state  of  preservation ;  but  frequently,  I 
am  told,  this  is  not  the  case. 

Bdchariait  Musk  (Moschus  bucharirus)  is  described  by  some  pharmacologists,  but  I  lmve 
never  met  wuh  it.  The  hairs  are  said  to  be  yellowish  or  reddish-brown.  The  musk  lias  a 
weak  odour,  and  is  of  very  inferior  quality. 

Adulteration.— The  great  sophisticated  of  musk  are  the  Chinese.  I  have 
seen  several  artificial  pods  of  musk  which  had  been  imported  from  Canton.  T.  W. 
C.  Martius1  calls  this  artificial  kind  Wampo  Musk,  and  says  that,  for  some  years 
past,  it  has  been  extensively  introduced  into  commerce.  The  hairy  portion  of  the 
sacs  is  formed  of  a  piece  of  the  skin  of  a  musk  animal  (readily  distinguishable  by 
its  remarkable  hairs),  coarsely  sown  at  the  edges  to  a  piece  of  membrane,  which 
represents  the  smooth  or  hairless  portion  of  the  sacs.  These  pods  are  distinguished 
from  the  genuine  ones  by  the  following  characters :  the  absence  of  any  aperture  in 
the  middle  of  the  hairy  coat;  the  hair  not  being  arranged  in  a  circular  manner ;  and 
the  absence  of  remains  of  the  penis  (found  in  every  genuine  musk  sac).  These 
false  sacs,  as  well  as  the  genuine  ones,  are  sometimes  enveloped  in  papers  marked 
"  Husk  collected  in  Nankin  hy  Jung-ihen-churig-ckung-kee."  The  odour  of  the  musk 
of  the  false  sacs  is  ammoniacal. 

Grain  musk  is  sometimes  imitated  by  dried  blood,  and  perhaps  by  other  sub- 
stances. The  fraud  is  to  be  detected  by  a  careful  examination  of  the  appearance 
and  odour  of  the  particles,  and  by  their  chemical  characters.  An  infusion  of  genuine 
musk  gives  no  precipitate  with  a  solution  of  bichloride  of  mercury,  but  does  with 
tincture  of  nutgalls,  and  acetate  of  lead.  By  incineration,  genuine  musk  leaves  be- 
hind a  grayish-white  ash,  whereas  blood  yields  a  reddish  one.  Artificial  musk  is 
said  to  be  prepared  by  rubbing  in  a  mortar  dried  bullock's  blood  with  caustic  am- 
monia, and  mixing  the  half-dried  musk  with  genuine  musk. 

Commerce. — At  an  average  of  the  three  years  ending  with  1832,  the  imports  of 
musk  from  all  places  eastward  of  the  Cape  of  Good  Hope,  with  the  exception  of 
China,  amounted  to  4,965  ounces  a  year.2  In  1839,  duty  (6c?.  per  ounce)  was  paid 
on  2,389  ounces. 

Composition. — In  1803,  Thiemann3  analyzed  musk.  In  1805,  Bucholz4  ex- 
amined it.  In  1820,  Blondeau  and  Guibourt5  published  an  analysis  of  it.  After- 
wards, Westler,6  Buchner,7  and  Geiger  and  Reinmann,8  submitted  it  to  chemical 
investigation. 

1  Lehrb.  d.  Pharm.  Zool.  S.  39,  1838.  3  M'Oulloch's  Dictionary  of  Commerce. 

3  Berl.  Jahrb.  S.  100,  1803.  *  Pfaff,  Mat.  Med.  iv.  401. 

*  Journ.  de  Pharm.  vi.  105.  e  Buchner's  Rep.  xvi.  222,  1824. 

1  Ibid.  xxii.  152,  1625.  *  Gmelin,  Handb.  d.  Chem.  ii.  1449. 
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Geiger  and  Reinmann. 

,  .    .  )    Quantity  unde- 

1.  Peculiar  volatile  substance    £       terminable. 

S,  Ammonia ■   •   ■  •  Ditto. 

3.  Peculiar,  fixed,  uncrystallizable  acid    .   .Ditto. 

1  Stearineand  oleine •  •       1.1 

5.  Cholesterine  (with  some  oleine  and  resin)        4  0 

6.  Peculiar  bitter  resin 5  0 

7.  Osmazome  and  salts 7.5 

8.  A   mouldy-like   substance,  in  part  com- 

bined with  ammonia  and  salts 36  5 

9.  Sand •   •         0.4 

10.   Water,  some  volatile  odorous  matter,  the 

above  acid  in  part  combined  with  alkaline 

salt,  and  loss 45.5 

100  0 


Guibo'irt  and  Blondeau. 

1.  Volatilized  by  (  Water 46.925 

drying  \  Ammonia     0.325 

2.  Extracted  by  eth'r— Stearine,  oleine,  cho- 

lesterine, fatty  acid  with  ammonia, 
traces  of  a  volatile  oil     13.000 

3.  Extracted  subsequently  by  alcohol— Cho- 

lesterine,  fatty  acid  with  ammonia,  sal 
ammoniac,  chlorides  of  potassium,  so- 
dium, and  calcium,  and  an  undetermined 
acid  combined  with  the  same  bases    .  .      6.000 

4.  Extracted   subsequently  by  water — Gela- 

tine, carbonaceous  matter  soluble  in 
water,  the  preced  ng  chlorides,  and  an 
undetermined  combustible  acid 19.000 

5.  Extracted  subsequently  by  ammonia — Al- 

bumen and  phosphate  of  lime     12.000 

6.  Fibrous  tissue,  carbonite  and  phosphate 

of  lime,  hairs,  and  sand 2.750 

100.000 

Ononous  Principle. — Has  not  hitherto  been  isolated.  The  strong  and  diffusive  odour  of 
musk  would  lead  us  to  expect  that  its  odorous  matter  was  highly  volatile.  Yet  such  is  not  the 
fact:  for  we  cannot  deprive  musk  of  its  peculiar  odour  by  distillation,  though  the  distilled  liquid 
has  a  musky  smell.  As  it  is  destructible  by  heat,  it  is  obviously  organic.  It  is  not  peculiar  to 
musk,  since  many  other  substances  exhale  an  analogous  odour.  Some  have  suggested  that  it  is 
the  result  of  putrefaction  of  one  or  more  of  the  constituents  of  musk;  and  in  support  of  this 
statement  it  is  asserted  that,  by  Leslie's  method  of  desiccation,  musk  may  be  dried  and  rendered 
odourless.  I  have  repeatedly  performed  this  experiment  with  every  care,  but  without  obtain- 
ing odourless  musk.  Robiquet  was  of  opinion  that  many  odorous  substances  owed  their  odour 
to  a  certain  quantity  of  ammonia,  which,  being  disengaged,  carried  off  with  it  substances  not 
otherwise  volatile,  which  masked  the  ammoniacal  smell.  In  applying  this  hypothesis  to  musk, 
it  must  be  admitted  that  it  harmonizes  well  with  several  of  the  circumstances  observed.  Tims, 
musk  evolves  ammonia;  water  distilled  from  musk  contains  ammonia;  and  potash  added  to  a 
solution  of  musk  heightens  its  odour  (by  facilitating  the  evolution  of  ammonia?).1 

Physiological  Effects. — Musk  disturbs  the  functions  of  the  stomach,  acts  as 
a  stimulant  to  the  vascular  system  and  brain,  and  afterwards  proves  narcotic.  Jbrg9 
and  his  pupils  submitted  themselves  to  its  influence  in  doses  of  from  2  to  15  grains 
in  water,  or  mixed  with  magnesia.  Its  primitive  effects  were  eructation,  weight  at 
the  stomach,  diminution  or  increase  of  appetite,  dryness  of  the  oesophagus,  heaviness 
of  the  head,  vertigo,  and  headache.  The  secondary  effects  were  more  marked  on 
the  encephalon  than  on  the  digestive  canal;  disposition  to  sleep,  faintness,  and  a 
feeling  of  heaviness  in  the  whole  body.  Lastly,  deep  and  long-continued  sleep. 
In  very  large  doses,  the  action  on  the  nervous  system  was  very  marked ;  trembling 
in  the  limbs,  and  even  convulsions,  were  observed.  The  pulse  was  increased  in 
frequency,  and  somewhat  fuller.  These  effects  show  that  musk  belongs  to  the 
cerebro-spinants.  It  is  a  stimulant  to  the  nervous  and  vascular  systems,  and  an 
irritant  to  the  stomach.  Its  effects  are  by  no  means  uniform.  Trousseau  and 
Pidoux3  suffered  from  its  use  neither  excitement  of  the  vascular  system  nor  sleep. 
Its  influence  is  more  manifest  in  some  constitutions  (those,  for  example,  commonly 
termed  nervous,  in  whom  there  is  a  very  sensible  or  excitable  condition  of  the 
nervous  system),  than  in  others  (as  the  phlegmatic).  Moreover,  its  effects  are  more 
marked  in  some  morbid  conditions  of  the  cerebral  functions  (of  the  hysterical  kind), 
than  in  the  healthy  condition  of  these  functions.  In  some  persons  the  nervous 
system  appears  to  be  peculiarly  susceptible  of  the  odour  of  musk;  for  it  is  reported 
that  headache,  giddiness,  and  even  fainting,  have  been  induced  by  it.  When  the 
digestive  apparatus  is  previously  in  a  state  of  irritation,  musk  increases  the  local 
disorder,  giving  rise  to  pain,  nausea,  vomiting,  and  diarrhoea.  Sometimes  the 
stimulant  influence  of  musk  is  directed  to  the  sexual  organs.  Trousseau  and  Pidoux4 
experienced   from  it  "  une  assez  vive  excitation  des  organes  g^nitaux."     In   the 

1  Even  after  a  century,  musk,  if  originally  good,  retains  its  odour      ThP  „„n,„,  „„„„•.,    i  •     .u 

possession  of  Mr.  Ince,  of  the  date  of  1745,  *  ^100  years  old     It  was  inVm.l     nh„?»m         S"me,1 V 
powerful  and  delifftatf.il  odour.     Is  this  the  kind  described  as  be in      scarce   J u  \ IZt  n         *'  "'!     tad-3 
«r  *S~™  ^--t  stones  I  .  Mr    Ince  has  afao  some  ri£w  SSft^iM? 

I  yra"  af  zu  e,ner  Arzneimttlell.  Leipzig,  182.5;  and  Lond.  Med.  Gaz.  xxvi.  952.  interior. 

*  Op.  supra  cit. 
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female  it  has  occasionally  provoked  the  catamenial  discharge.  In  persons  disposed 
to  epistaxis  it  has  at  times  appeared  to  bring  on  the  hemorrhage.  Occasionally, 
diaphoresis  or  diuresis  has  seemed  to  result  from  its  use. 

The  odorous  principle  of  musk  is  absorbed,  and  subsequently  thrown  out  of  the 
system  by  the  excretories.  Barbier1  observes  that  the  urine  and  the  sweat  of  per- 
sons who  have  taken  this  substance  are  powerfully  impregnated  with  its  odour — 
now  and  then  so  strongly,  that  the  hand,  applied  for  the  purpose  of  feeling  the 
pulse,  retains  its  odour  for  some  time.  On  post-mortem  examination,  the  brain, 
and  the  cavities  of  the  chest  and  abdomen,  in  those  who  have  taken  it  during  life, 
sometimes  emit  a  strong  smell  of  musk.  Tiedemann  and  Gmelin2  recognized  the 
odour  of  musk  in  the  blood  of  the  mesenteric,  splenic,  and  portal  veins;  but  they 
failed  to  detect  it  in  the  contents  of  the  lacteals.  .  Trousseau  and  Pidoux  mention 
that,  in  their  experiments,  the  excretions  acquired  a  feeble  odour  of  musk.  Jbrg, 
however,  denies  that  the  excretions  of  those  who  have  taken  musk  have  the  smell 
of  this  substance. 

Uses. — The  effects  of  musk,  already  alluded  to,  show  that  it  is  a  remedy  which 
will  be  useful  where  we  want  to  excite  the  nervous  system;  and,  vice  versa,  that  it 
will  be  hurtful  where  there  exists  a  determination  of  blood  to  the  brain,  and  in  those 
constitutions  denominated  plethoric.  The  cases  in  which  experience  seems  to  have 
shown  that  musk  is  sometimes  useful,  are  the  following: — 

1.  Those  diseases  which  are  attended  with  convulsive  movements,  and  which, 
therefore,  are  called  spasmodic.  Such,  for  example,  as  hysteria,  epilepsy  (especially 
of  children,  and  where  the  disease  does  not  depend  on  organic  changes,  or  on  ple- 
thora), chorea,  and  even  in  some  cases  of  tetanus.  The  employment  of  musk  here 
has  led  to  its  denomination  of  antispasmodic. 

Dr.  Cullen,3  on  whose  practical  information  I  place  great  reliance,  says:  "I 
maintain  that  musk  (when  genuine)  is  one  of  the  most  powerful  antispasmodics  that 
we  are  acquainted  with.  I  have  found  it,  with  Dr.  Wall,  to  be  a  powerful  remedy 
in  many  convulsive  and  spasmodic  affections,  and  in  some  of  a  very  peculiar  kind. 
I  had  once  a  gentleman  affected  with  a  spasm  of  the  pharynx,  preventing  degluti- 
tion, and  almost  respiration.  This,  when  other  remedies  had  failed,  was  relieved 
by  the  use  of  musk,  which  often  showed  its  power;  for  the  disease  continued  to 
recur  at  times  for  some  years  after,  and  was  only  obviated  or  relieved  by  the  use  of 
musk." 

2.  In  low  fevers  which  are  accompanied  with  delirium,  twitchings  of  the  muscles, 
a  small  contracted  pulse,  and  convulsions,  musk  has  been  occasionally  employed, 
and  with  benefit.  Like  opium,  its  use  in  these  cases  is  always  uncertain;  in  one 
instance  relieving,  in  another  increasing  the  malady,  though  the  cases  may  be  to  all 
appearances  parallel. 

3.  In  retrocedent  gout,  as  where  gout  attacks  the  stomach  or  the  head,  giving 
rise  to  headache  or  delirium,  musk  has  been  found  beneficial.  Cullen  relates  a 
case  where  immediate  relief  was  obtained  by  the  exhibition  of  fifteen  grains  of 
genuine  musk. 

4.  In  the  delirium  which  sometimes  occurs  in  pneumonia,  but  which  bears  no 
relation  to  the  intensity  of  the  latter,  and  is  accompanied  with  adynamia,  Recamier1 
has  found  it  beneficial. 

5.  Lastly,  during  the  severe  visitation  of  malignant  cholera,  musk  was  one  of 
the  remedies  tried.  I  saw  it  employed  several  times,  but  without  obvious  relief. 
The  experience  of  others  was  various;  but  the  result  is,  that  the  profession  has 
formed  a  very  low  estimate  of  its  power  in  this  disease. 

Administration. — Musk  should  be  given  in  substance,  either  in  the  form  of 
boluses,  or  suspended  in  water  by  means  of  saccharine  or  mucilaginous  substances. 


1  Traiti  Elim.  de  Mat.  Med.  2d  edit.  ii.  1 13,  1884. 

a  Vers.  ub.  d.  Wege  aufwelrk.  Subst.  ins  Blut  gelang   S.  C3,  69,  71,  73,  1820.  2  Mat.  Med. 

4  Jucquet,  Biblioth.  Med.  lix. 
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Its  dose  is  from  eight  to  fifteen  grains.     In  children,  it  may  be  sometimes  used  in 
the  form  of  enema. 

Essence  of  Musk,  used  as  a  perfume,  is  ordinarily  prepared  from  the  musk  pods  from  which 
the  grain  musk  has  been  extracted.  The  following  formula  has  been  furnished  me,  as  one  in 
common  use:  Grain  Music  ^xiv  (or  Musk  Pods  gvij)  ;  Boiling  Water  Oss.  Digest  until  cold; 
then  add,  of  Rectified  Spirit  Ovjss  ;   Carbonate  of  Potash  ^ss.     Digest. 

362.  CERVUS  ELAPHUS,  Linn.  L.  E.-THE  STAG. 

(Cornu,  L. — Horn,  E.) 

History. — Both  the  hart  and  the  hind  (the  male  and  female  stag)  are  repeatedly 
mentioned  in  the  Bible.1  The  stag  is  also  noticed  by  Hippocrates,  Aristotle,  Pliny, 
Galen,  and  Avicenna. 

Zoology.  Gen  Char.— Incisors  f ,  canines  g — £,  or  1 — £,  molars  £ — f  =  32  or 
34.  Canines,  when  they  exist,  compressed  and  bent  back.  Head  long,  terminated 
by  a  muzzle.  Eyes  large,  pupils  elongated  transversely.  A  lachrymal  sinus  in 
most.  Ears  large  and  pointed.  Tongue  soft.  Body  slender.  Four  inguinal 
mammse.  Horns  solid,  deciduous,  palmated,  branched,  or  simple,  in  the  males; 
females,  with  one  exception,  without  horns. 

Sp.  Char.— Horns  with  three  anterior  antlers,  all  curved  upwards,  the  summit 
forming  a  crown  of  snags  from  a  common  centre.  Lachrymal  sinuses.  Fur  red- 
brown  in  summer,  brown-gray  in  winter.     A  pale  disk  on  the  buttocks. 

The  stag  usually  begins  to  shed  his  antlers  in  February  or  March,  immediately 
after  which  their-  reproduction  begins,  and  by  July  he  has  completely  renewed 
them.2  The  first  sensible  phenomenon  of  the  formation  of  these  parts  is  the  vas- 
cular excitement  about  the  frontal  bone.     The  arteries  are  observed  to  be  enlarged, 

Fig.  436. 


Skull  ami  drillers  of  Cervus  Elaphus. 
a.  Crown  of  the  antlers  with  the  velvety  covering. 

and  to  pulsate  more  strongly  than  usual ;  the  heat  is  increased,  and,  in  fact,  all  the 
symptoms  of  active  inflammation  come  on.  Very  soon  we  perceive  two  cartilagi- 
nous tubercles,  one  on  each  side ;  these  enlarge  and   elevate  the  skin,  by  which 

1  Deut.  xiv.  5  ;  and  Psalms,  xviii.  33. 

8  The  temporaiy  existence  of  the  antlers  shows  that  they  are  for  a  temporary  use.  The  period  of  their 
existence,  and  the  stoppage  of  their  growth  by  castration,  points  to  the  sexual  functions  for  their  use  No 
sooner  are  they  fully  formed  than  the  males  engage  in  the  most  deadly  fights  for  the  females  In  the' Col- 
lege of  Surgeons  are  two  tine  heads  with  the  antlers  interlocked— the  animals  died  starved 


The  Sheep: — History;  Zoology.  1165 

they  acquire,  from  the  distension  of  the  latter,  a  velvety  covering.  These  tubercles 
are  soon  converted  into  real  bone ;  but  the  deposit  of  ossific  matter  does  not  stop 
here  j  it  continues  around  the  base  of  the  antlers,  thus  giving  rise  to  what  has 
been  usually  termed  the  burr.  These  osseous  prominences,  the  antlers,  are  sup- 
plied with  two  sets  of  vessels — an  external  or  cutaneous,  which  is  the  most  efficient 
and  an  internal.  By  the  pressure  made  on  the  former  by  the  burr,  they  are  obli- 
terated; the  covering  of  the  antlers  no  longer  receiving  a  supply  of  blood,  soon 
ceases  to  live,  dries  up,  and  falls  off.  The  internal  vessels  continue  to  keep  up  the 
life  of  the  bone  for  a  few  months  longer,  when  death  takes  place.  This  occurrence 
may  be  in  part  owing  to  the  imperfect  nutrition,  and  partly,  perhaps,  to  the  expo- 
sure of  the  bone  to  the  air  without  any  envelop ;  but  it  arises  principally  from 
some  unknown  changes  in  the  vital  actions.  The  antlers  being  now  dead,  nature 
soon  sets  about  their  separation.  To  effect  this,  the  living  parts  at  the  base  are 
rapidly  absorbed,  so  that  the  antlers  being  left  but  slightly  adherent  to  the  frontal 
bone,  readily  fall  off  by  a  gentle  knock.  A  few  hours  only  elapse  before  the  irre- 
gularity on  the  surface  of  the  os  frontis  is  covered  by  a  thin  pellicle,  and  shortly 
afterwards  the  formation  of  a  fresh  pair  of  antlers  is  commenced.  Castration  stops 
the  growth  of  the  antlers. 

Hab. — Europe,  Asia,  and  North  of  Africa. 

Description  and  Composition. — The  antlers  of  the  stag  are  commonly  called 
hartshorn  (cornu  cervi  vel  cornu  cervinum).  Though  simply  designated  cornu 
(horn)  in  the  London  and  Edinburgh  Pharmacopoeia,  their  composition  is  very 
different  from  that  of  the  horns  of  the  ox  or  the  sheep,  and  which  are  sometimes 
called  true  horn.  The  latter  consists  principally  of  coagulated  albumen ;  whereas, 
hartshorn  has  the  same  composition  as  bone.  According  to  Merat-Guillot,1  it  con- 
sists of  soluble  cartilage  (gelatine)  27.0,  phosphate  of  lime  57.5,  carbonate  of  lime 
1.0,  xcater  and  loss  14.5. 

Hartshorn  shavings  or  raspings  (rasura  vel  ramenta  cornu  cervi)  readily  give  out 
their  gelatine  by  boiling  in  water. 

Physiological  Effects  and  Uses. — Decoction  of  hartshorn  is  nutritive,  emol- 
lient, and  demulcent.  It  has  been  used  in  intestinal  and  pulmonary  irritation.  It 
is  generally  taken  flavoured  with  sugar,  lemon,  or  orange  juice,  and  a  little  wine. 

Hartshorn  shavings  are  directed  to  be  used  in  the  manufacture  of  Antimonial 
Powder,  but  manufacturers  generally  substitute  bone  sawings. 

Brewers  sometimes  employ  decoction  of  hartshorn  for  fining  beer  and  other  liquors. 
It  is  preferable  to  isinglass  on  account  of  its  cheapness.  The  gelatinous  matter  of 
bones  being  less  soluble  than  that  of  antlers,  bone  sawings  or  shavings  do  not  an- 
swer as  a  substitute  for  hartshorn. 


„  was  formerly  a  preparation  of  the  Ph.  L.,  but  is  now  removed  to 
the  Materia  Medica,  and  designated  "Calcis  phosphas  e  cornu  igne  comparata." 

363.  OVIS  ARIES,  Linn.  L.  E-THE  SHEEP. 

(Scvum  [U.  S.]  ;  Adcps  proeparatus,  L. — Fat,  E.) 

'  History. — The  sheep  is  one  of  the  anciently  known  animals.  It  is  mentioned 
by  Moses,2  by  Herodotus,3  Aristotle,  and  other  ancient  writers. 

ZOOLOGY. — Gen.  Char. — Incisors  f,  canines  -°- — £,  molars  £ — f  =32.  Horns 
common  to  both  sexes,  sometimes  wauting  in  the  female,  thick,  angular,  wrinkled 
transversely,  pale-coloured,  turned  laterally  in  a  spiral  form.  Ears  small.  Legs 
slender.     Hair  of  two  kinds.      Tail  more  or  less  short.     Two  mammae. 

Sp.  Char.— [  0.  Musimom.~\ — Horns  very  strong,  arched  backwards  and  curved 
downwards,  and  towards  the  point.   General  colour  fawn,  more  or  less  brown,  white 


J  Quoted  by  Berzelius,  Traiti  de  Chim.  vii.  643.  *  Genesis,  iv.  2. 

»  Thalia,  ejeiii. 
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on  the  face  and  legs,  and  under  the  belly;  a  darker  streak  on  the  dorsal  line,  on 
the  flanks,  and  often  black  about  the  neck. 


437. 


438. 


Ovis  Musimon. 


Ovis  Ammon. 

The  immense  number  of  races  of  this  animal  in  cultivation  are  well  known  ;  and 
it  is  now  difficult,  perhaps  impossible,  to  determine  its  native  condition.  Modern 
zoologists,  however,  ascribe  our  domesticated  sheep  to  Ovis  Ammon,  called  the 
Argali  of  Siberia,  or  to  Ovis  Musimon,  termed  the  Moujlon  or  Muflon  of  Sardinia. 

Hab. — Domesticated  everywhere. 

Description. — Mutton  suet  (sevum;  adeps  prseparatus)  is  the  fat  from  the 
neighbourhood  of  the  kidneys  of  the  animals.  It  is  prepared  (sevum  pr •separatum) 
by  melting  it  over  a  slow  fire,  and  straining  through  linen  or  flannel  in  order  to 
separate  the  membranous  portions. 

Composition. — The  ultimate  analysis  of  mutton  suet  has  been  made  by  Chev- 
reul  and  by  Berard.1  The  first  of  these  chemists  also  ascertained  its  proximate 
composition. 


Ultimate  Analysis. 
Chevreul. 

Carbon     78.996 

Hydrogen 11.7(10 

Oxygen 9.304 


Mutton  suet 


100.000 


Birard. 
65.0 
21.5 
13.5 

100.0 


Proximate  Analysis. 
Stearine  .   .   .  .    )  „ 

Elaine  or  Oleine)  Pnnc'Pally- 
Margarin,  a  little. 
Hircin,  a  little. 

Mutton  Suet. 


Physiological  Effects  and  Uses.— Like  other  fatty  bodies,  mutton  suet  is 
nutritious,  but  difficult  of  digestion.  Its  local  effects  are  emollient  and  demulcent. 
In  medicine  it  is  used  as  a  basis  for  ointments,  cerates,  and  some  plasters;  being 
preferred,  in  some  cases,  to  hogslard,  on  account  of  its  greater  consistence. 

364.  BOS  TAURUS,  Zin«*««.-THE  OX. 

(Lac.) 

History.— An  animal  very  anciently  known  and  highly  valued.  It  is  repeat- 
edly mentioned  by  Moses. 

Zoology.  Gen.  Char— Incisors  f,  canines  -»—  °,  molars  f— &  =32.  Body 
large.  Members  strong.  Head  large;  forehead  straight;  muzzle  square.  Eyes 
large.  Ears  generally  funnel-shaped.  A  fold  of  the  skin,  or  deicdap,  on  the  under 
side  of  the  neck.  Four  mammas;  tail  long,  tufted;  horns  simple,  conical,  round, 
with  different  inflections,  but  often  directed  laterally,  and  the  points  raised. 

Sp.  Char.— Horns  round,  lateral  arched,  with  the  point  turned  outwards.  Fare 
flat,  or  a  little  concave.      Occipital  crest  in  the  same  line  as  the  base  of  the  horns. 


i  Graelin,  Handb.  d.  Chetn.  ii.  439. 
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Mammas   disposed   in  a  square  form.     Hair  fawn-coloured,  brown  or  black,  not 
sensibly  longer  at  tbe  anterior  than  the  posterior  parts.     About  seven  feet  long. 

Mammary  Glands  two,  placed  close  together,  and  constituting  the  udder.  Each  gland  con- 
sists of  a  number  of  lobes,  made  up  of  yellowish  or  reddish  soft  granules,  which  consist  of  very 
fine  bloodvessels,  nerves,  and  the  commencement  of  the  milk  or  lactiferous  ducts  (ductus  galac- 
tophori)  which  unite  to  form  8  or  10  principal  ducts,  which  open  into  the  large  duct,  or  duct  of 
the  teat.     This  tube  is  conical,  and  has  a  number  of  folds  on  its  internal  surface. 

Hab. — Domesticated  everywhere. 

Description. — Milk  (lac),  or  to  be  more  precise  in  our  description,  coivs' 
milk  (lac  vaccinum),  is  an  opake,  white,  emulsive  liquid,  with  a  bland  sweetish 
taste,  a  faint  peculiar  odour,  and  a  sp.  gr.  of  about  1.030;  the  latter  property  is 
subject  to  considerable  variation.  When  recently  drawn  from  the  animal  it  is 
slightly  alkaline.  Subjected  to  a  microscopical  examination,  milk  is  observed  to 
consist  of  myriads  of  (/lobular  particles  floating  in  a  serous  liquid.  These  globules 
are  exceedingly  minute;  according  to  Raspail1  the  diameter  of"  the  largest  does  not 
exceed  in  size  the  0.0003937  (about  l-2500th  of  an  inch).  They  instantly  dis- 
appear by  solution  on  the  addition  of  a  drop  of  caustic  alkali.  Both  Donne2  and 
Sir  A.  Cooper3  have  separated  the  globules  by  repeated  filtration ;  the  filtered 
liquor  was  transparent.  The  milk  globules  consist  essentially  of  butter.  Donne 
denies  that  they  contain  any  caseum,  since  they  are  soluble  both  in  alcohol  and 
ether,  which  do  not  dissolve  caseum.  Being  specifically  lighter  than  the  liquor  in 
which  they  are  suspended,  they  readily  separate  by  standing.  They  therefore  rise 
to  the  surface,  carrying  with  them  some  caseum,  and  retaining  some  of  the  serum; 
thus  forming  what  is  called  cream.  The  milk  from  which  the  cream  is  separated 
is  termed  skimmed  milk. 

Cream  (cremur  lactis  ;  flos  lactis)  has  a  variable  sp.  gr.  The  average,  perhaps, 
is  1.0244.  The  upper  stratum  of  cream  is  richest  in  butter,  the  lowest  in  caseum. 
By  agitation,  as  in  the  process  termed  churning,  the  fatty  globules  unite  to  form 
butter  (Jmtyrum) ;  the  residue,  called  buttermilk  (lac-butyratum),  consists  of  caseum, 
serum,  and  a  little  butter. 

Skimmed  milk,  like  cream,  has  a  variable  sp.  gr. ;  perhaps  the  average  may  be 
taken  at  1.0348.  If  left  to  itself  it  readily  acquires  acid  properties,  while  white 
coagula,  commonly  termed  curds,  separate  from  it.  If  an  acid  or  rennet  (an  infu- 
sion of  the  fourth  stomach  of  the  calf)  be  added  to  it,  this  change  is  immediately 
effected.  The  curd  separated  by  the  rennet  is  called  caseum.  But  after  rennet 
has  ceased  to  produce  any  more  coagula,  acetic  acid  will  cause  a  farther  quantity  to 
be  formed.  The  curd  thus  separated  by  the  acid  is  termed  zieyer  or  serai.  The 
whey  (scrum  lactis)  left  after  the  separation  of  the  caseum  and  serai,  yields  on  evapo- 
ration, sugar  of  milk,  one  or  more  nitrogenous  substances,  lactic  acid,  and  some  salts. 

Composition. — Milk  has  been  the  subject  of  repeated  chemical  investigation.4 
The  recent  analysis  of  several  kinds  of  milk,  published  by  MM.  O.  Henry  and 
Chevallier,  has  been  already  stated. 

The  following  table  shows  the  composition  of  several  domestic  preparations  of 
milk : — 

Constituents. 

(  solid  fat     1.   Stearine. 

)(  Butter           ...)i-        if*  5    2'  Butynne. 

(Cream                                 -jl.qu.dfat }   3.  oleine. 

I  ...  c  caseum 

»  Buttermilk     .  •  }  serum  or  whey 

(Matters   coajru-  (  by  rennet 4.  Caseum. 

luble       .  •  .  •  X  no'  by  rennet,  but  by  acetic  acid    ...  5.  Zeiger  or  Serai. 

Skim-    I                                 .sacclmrine  matter 6.  Sugar  0/ Milk. 

_jlv  j                                   azotized  matter 7.  Osmazome. 

I     milK                                                              (      ,    .,     .       ,     ,    ,  (   8.  Alkaline  and  earthy  lac- 

1  Whey  or  serum  {                     j  soluble  in  alcohol ^           tates  and  phosphates. 

'  soluble   in  water,  not    in  (   9.  Alkaline   sulphate   and 

salt   "  *  '    j      alcohol I           phosphates. 

...     .  (  10.  Earthy  and  ferruginous 

insoluble  in  water    .  .  .  .  }          phosphates. 


3  London  Medical  Gazette,  xiv.  302. 
I  Chim.  Organ.  1840  «  See  Berzelius,  Traite  de  Chim.  vii. 583. 

»  On  the  Anatomy  of  the  breast,  101". 
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1.  Caseum  or  Casein;  Albumen  of  Milk ;  Laclalbumen.— An  albuminous  substance  distin- 
guished from  the  albumen  of  the  egg  and  of  blood  by  its  not  coagulating  when  heated,  by  its 
being  coagulated  on  the  addition  of  acetic  acid,  and  by  the  products  of  its  spontaneous  decom- 
position. When  dried  it  is  yellowish  and  transparent,  like  gum  ;  it  is  odourless,  and  has  a  very 
slight  taste.  It  is  soluble  in  'water.  If  its  solution  be  boiled  in  contact  with  the  air  it  becomes 
covered  with  a  white  pellicle  insoluble  in  water.  The  acids  unite  to  form  with  it,  when  they 
are  in  excess,  insoluble  compounds.  Various  salts  (as  sulphate  of  copper,  bichloride  of  mer- 
cury, nitrate  of  silver,  bichloride  of  tin,  &c  )  form  insoluble  compounds  with  it.  Its  composi- 
tion has  been  already  stated. 

2.  Bdtter. — This  well-known  substance  consists  of  three  fatty  bodies,  stearine,  elaine  or 
oleine,  and  bulyrine.  The  latter  substance  is  characterized  by  yielding,  by  saponification,  three 
volatile,  odorous,  fatty  acids,  viz.  butyric,  capric,  and  caproic  acids.  A  small  quantity  of  these 
acids  exists  in  ordinary  butter,  especially  when  it  has  been  exposed  to  the  air,  and  gives  butter 
its  peculiar  odour.1 

3.  Sugar  of  Milk  ;  Laclin  ;  Saccholac'in. — Obtained  from  whey  by  evaporation.  As  used 
in  commerce  it  occurs  in  cylindrical  masses,  in  the  axis  of  which  is  the  cord  which  serves  as 
the  nucleus  for  the  crystals.  It  is  extensively  made  in  Switzerland.  Mr.  Hess2  has  shown  that, 
under  certain  conditions,  sugar  of  milk  is  susceptible  of  fermentation,  as  was  before  inferred 
from  the  fact  that  the  Tartars  prepare  a  vinous  liquid,  called  Koumiss,3  from  mares'  milk.  It  is 
gritty  under  the  teeth,  and  is  very  slightly  soluble  in  alcohol.  It  is  much  less  sweet,  and  less 
soluble  in  water,  than  common  sugar..  By  the  action  of  nitric  acid  it  yields,  like  gum,  saccho- 
lactic  or  mucic  acid  ;  so  that  it  forms,  as  it  were,  a  connecting  link  between  sugar  and  gum. 
The  composition  of  it,  according  to  Prout,  has  been  already  stated.  The  formula  of  crystallized 
sugar  of  milk  is  C24Hl9Ol9-|-5  aq.  [Owing  to  its  presence,  the  oxide  of  copper  is  reduced  by 
Trommer's  test  on  boiling  milk  with  sulphate  of  copper  and  potash. — Ed.] 

4.  Lactic  Acid — This,  though  stated  by  Berzelius  to  be  a  constituent  of  milk,  is  probably  a 
product  of  its  decomposition. 

5.  Salts — Some  of  these  are  soluble  in  alcohol,  as  the  lactates  of  potash  (principally),  soda, 
ammonia,  lime,  and  magnesia;  others  are  soluble  in  water,  but  not  in  alcohol,  as  sulphate  of 
potash  and  the  phosphate  of  potash  and  soda;  lastly,  the  salts  insoluble  in  water  are  the  phos- 
phates of  lime,  magnesia,  and  iron.  The  latter  are  held  in  solution  in  milk  by  the  caseum  prin- 
cipally.    Berzelius  says  by  the  lactic  acid  also. 

Characteristics  op  Good  Milk. — The  changes  produced  in  the  quality  of  the 
milk  by  diseased  conditions  of  the  cow  has  attracted  considerable  attention  in 
Paris,  owing  to  the  prevalence  of  a  malady  called  the  cocole,  among  the  cows  in 
that  capital.4  The  following  are  the  essential  morbid  changes  which  have  been  re- 
cognized in  milk  :  want  of  homogeneousness,  imperfect  mobility  or  liquidity,  capa- 
bility of  becoming  thick  or  viscid  on  the  addition  of  ammonia,  and  presenting, 
when  examined  by  the  microscope,  certain  globules  (agglutinated,  tuberculated, 
or  mulberry-like,  mucous  or  pus-globules)  not  found  in  healthy  milk.5  Hence, 
then,  good  milk  should  be  quite  liquid  and  homogeneous ;  not  viscid  ;  and  should 
contain  an  abundance  of  spherical  transparent  globules,  visible  under  the  micro- 
scope, soluble  in  alkalies  and  ether;  should  not  become  thick  when  mixed  with 
ammonia;  and  should  form  a  flocculent  precipitate  with  acetic  acid,  but  not  be  co- 
agulated by  heat  alone.  The  relative  quantity  of  cream  afforded  by  milk  is  esti- 
mated by  a  graduated  glass  tube  called  a  lactometer.  [The  test  for  the  purity  and 
goodness  of  milk  is  the  microscope.  By  this  instrument  the  number,  size,  and 
form  of  the  oil-globules  may  be  determined. — Ed.] 

I  have  repeatedly  submitted  the  milk  supplied  to  me  by  a  respectable  dealer  in  this  metro- 
polis, to  examination  by  the  lactometer,  but  the  results  have  been  most  unsatisfactory,  as  the 
quantity  of  cream  which  I  procured  varied  from  5  to  23  per  cent  by  measure.  I  have  usually 
found  the  afternoon's  milk  to  yield  less  cream  than  the  milk  supplied  me  in  the  mornin"  On 
one  occasion,  I  found  11.5  per  cent,  of  cream  in  the  morning  milk,  but  only  5  per  cent  in  the 
afternoon  milk.     The  milk  of  an  Aldemey  cow  yielded  17.5  per  cent,  of  cream. 

Physiological  Effects.— The  dietetical  properties  of  milk  have  been  already 
noticed.     As  a  medicinal  agent  it  is  regarded  as  a  demulcent  and  emollient. 


Chil°m7e-ZTs^rS  rv^p.  U7S1Cal  aDd  microsc°Pical  characters  of  butter,  by  Turpin,  see  Journ.  d* 
1  Journ.  de  Fharm.  xxxiii.  498. 

*  Clarke's  Travels  in  various  Countries  of  Eurove.  i    233    I  nnH     i«in      o„„  _i       rw.  ■  ,    , 
Royal  Society  of  Edinburgh,  vol.  i.                                 '              '        ^  181°*     See  also  Transactions   of  tht 

4  See  Journ.  de  Pliarm   xxv.  301  —  318. 

*  Recherches  microscopiques  sur  divers  lails  oblenus  de  vache*  «/»/«  nt,  *»«.-.■.  „*r    .,      j    i  >    *■ 

a  rtgnt  pendant  Yhiver  dl  1828  a   1839,  el  designee  vulgairemenVsous^^  maladu  IV 

Turpin,  in  the  Mtmoires  de  I'Acadimil  Royal! des  ^^Tt'ZZutft^^Z^o.        '  ""  *' 
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Uses. — The  dietetical  uses  of  milk  have  been  already  noticed. 

As  a  demulcent,  milk  is  an  exceedingly  valuable  substance  in  irritation  of  the 
pulmonary  and  digestive  organs.  It  is  an  excellent  sheathing  agent  in  poisoning 
by  caustic  and  acrid  substances,  and  in  some  of  these  cases  it  acts  as  a  cbemical 
antidote ;  for  example,  in  poisoning  by  bichloride  of  mercury,  sulphate  of  copper, 
bichloride  of  tin,  the  mineral  acids,  &c.  Milk  is  farther  employed  on  account  of 
its  demulcent  qualities  in  the  preparation  of  the  bread  and  milk  poultice,  which 
requires  to  be  frequently  renewed  on  account  of  the  facility  with  which  it  undergoes 
decomposition,  and  acquires  acrid  qualities. 

Milk  is  a  constituent  of  the  Mistura  Scammonii,  E. 

Whey  is  an  excellent  diluent  and  nutritive,  Wine  whey  (serum  lactis  vinosum) 
taken  warm,  and  combined  with  a  sudorific  regimen,  acts  powerfully  on  the  skin, 
and  is  a  valuable  remedy  in  slight  colds  and  febrile  disorders.  I  have  already 
referred  to  the  uses  of  cream  of  tartar  whey,  alum  whey,  and  tamarind  whey. 

1.  LACTIC  ACID.  C6H505+Aq.  Symbol=L.  This  acid  has  been  introduced  into  medicine 
by  Magendie.1  As  it  is  one  of  the  constituents  of  the  gastric  juice,  he  proposed  its  use  in  dys- 
pepsia, and  as  it  is  a  ready  solvent  of  phosphate  of  lime,  he  su-:ested  its  employment  in  phos- 
phatic  deposits  in  the  urine.  An  Italian  physician2  has  more  recently  recommended  it  in  gout, 
in  consequence  of  its  being  a  special  solvent  of  the  freshly  precipitated  phosphate  of  lime.  It 
has  been  exhibited  in  the  form  of  lozenges,  or  in  solution  in  water  flavoured  with  sugar. 

Z.  OX  BILE  (Fel  Bovinum  seu  Tauri).  Formerly  extract  of  ox  bile  (fel  lauri  impissatum) 
was  employed  in  medicine  as  a  tonic,  and  it  has  been  recently  reintroduced  by  a  few  practi- 
tioners in  dyspeptic  cases  and  biliary  derangement.  The  dose  of  it  is  a  few  grains  in  the  form 
of  pills. 

Order  III.    PACHYDERMATA,  Cuvier.— THE  PACHY- 
DERMS. 

Essenttal  Characters. — Three  kinds  of  teeth.  Four  extremities,  with  the  toes  variable  in 
number,  and  furnished  with  strong  nails  or  hoofs.  No  clavicles.  Organs  of  digestion  not  disposed 
for  ruminating. 

365.   SUS  SCROFA,  Linn.  L.  E.  D-THE  HOG. 

(Adeps  praeparatus,  L. — Fat,  E. — Adeps  suillus,  D. — Adeps,  U.  S.) 

History. — The  hog  is  an  animal  very  anciently  known.  By  the  Levitical  law 
the  Jews  were  forbidden  to  eat  its  flesh;3  on  account  of  either  the  filthy  habits  of 
the  animal,  or  its  supposed  tendency  to  engender  skin  and  other  diseases,  more 
especially  leprosy.     The  Mahometans  are  also  interdicted  from  eating  it. 

ZOOLOGY.  Gen.  Char. — Incisors,  ±  or  g;  canines,  } — };  molars,  1 — 1  ;  = 
42  or  44.  Canines  bent  upwards  and  laterally;  molars  tuberculous;  lower  in- 
cisors bent  forwards.     Four  toes  on  all 

the  feet,   the    two    middle   ones   only  Fig.  439. 

touching  the  ground,  armed  with 
strong  hoofs.  Nose  elongated,  carti- 
laginous. Body  covered  with  bristles. 
Twelve  teats. 

Sp.  Char. —  Tusks  strong,  triangu- 
lar, directed  laterally.  No  protube- 
rance under  the  eyes.  Colour  black- 
ish-gray in  the  wild  animal,  but  vary- 
ing much  in  the  domesticated  races. 

The   varieties  of  this   animal  are  almost  Skeleton  of  Sus  Scrofa. 

innumerable.     They  are   most   conveniently  a.  Foot  with  five  hoofs, 

reduced  to  the  following: —  b.  Undivided  hoof. 


1  Formulaire  pour  In  preparation  et  I'emploi  de  plusiturs  nouveaux  medicaments,  Paris,  1S:}.j 

2  British  and  Foreign  Medical  Review,  ix.  239.  »  Levit.  xi.  7. 

vol.  ii. — 74 
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a.  S.  Scrofa  ferus.     The  wild  hog,  or  wild  boar. 

8.  S.  Srrofa  domestiats.     The  domesticated  hog,  which  varies  in  its  form  and  <»lour. 

J.  S.  Scro/ii  pe<M«s  monungulis.  The  hog  with  solid  and  undivided  hoofs.  Ihis  variety  was 
noticed  by  Aristotle  and  Pliny. 

Hab— The  temperate  parts  of  Europe  and  Asia;  the  northern  parts  of  Africa; 
America  ;  the  Islands  of  the  South  Sea,  &c. 

Preparation.— The  fat  of  the  animal  is  employed  in  medicine.  That  about  the 
loins  being  firmer  and  denser  than  the  fat  of  the  other  parts  of  the  animal,  is  selected 
for  medicinal  use.  In  order  to  separate  it  from  the  membranes  in  which  it  is  con- 
tained, it  is  melted  over  a  slow  fire,  then  strained  through  flannel  or  linen,  and 
poured  while  liquid  into  a  bladder,  where  it  solidifies  by  cooling  (adeps  prspparatus). 
Occasionally  salt  is  added  to  preserve  it;  but  unsalted  lard  should  be  employed  for 
medical  purposes.  By  melting  in  boiling  water,  lard  may  be  deprived  of  any  salt 
which  may  have  been  mixed  with  it.  While  solidifying,  lard  should  be  kept  stirred, 
to  prevent  the  separation  of  stearine  and  elaine. 

Properties. — Hogdard  (adeps  suillus  vel  porci)  or  axunge  (axunyia,  so  called 
from  the  use  anciently  made  of  it,  namely,  greasing  the  axle  of  a  wheel — unguendi 
axem)  is  at  ordinary  temperatures  a  white  or  yellowish-white  solid.  Its  melting- 
point  varies  from  78.5  F.  to  87.5°  F.  In  the  liquid  state  it  should  be  perfectly 
clear  and  transparent;  but  if  it  be  intermixed  with  water  it  has  a  whitish  or  milky 
appearance.  It  should  have  little  or  no  taste  or  odour.  By  exposure  to  the  air, 
however,  it  acquires  an  unpleasant  odour  and  acid  properties.  In  this 'state  it  is 
said  to  be  rancid.  This  condition  is  induced  by  the  oxygen  of  the  air,  part  of  which 
is  absorbed,  while  a  small  portion  of  carbonic  acid  is  evolved.  As  stearine  does  not 
become  rancid  in  the  air,  while  elaine  does,  the  rancidity  of  lard  is  referred  to  the 
latter  constituent.  But  it  has  been  found  that  the  purer  the  elaine  the  less  readily 
does  this  change  occur  ;  whence  it  is  assumed  that  some  foreign  substance  in  the 
elaine  is  the  primary  cause  of  rancidity,  either  by  undergoing  decomposition  or  by 
acting  on  the  elaine. 

Composition. — The  ultimate  composition  of  lard  was  ascertained  by  Chevreul,1 
as  well  as  by  Saussure  and  Berard.  The  first  of  these  chemists  also  made  a  'proxi- 
mate analysis  of  rancid  lard ;  and  Braconnot  determined  the  composition  of  fresh 
lard. 


Ultimate  Analysis. — 
Chevreul. 

Carbon 79.098 

Hydrogen    ....     11.146 
Oxygen 9.756 


Lard 


100.000 


Proximate  Analysis  of 
Fresh  Lard — Braconnot 

Stearine 

Margarine     .  .  . 
Elaine  or  Oleine  .  .    62 


:A 


100 


Proximate  Analysis  of  Rancid  Lard — Chevreul. 

Stearine  and  elaine. 

Volatile  non-acid  matter  having  a  rancid  odour. 

Caproic  (')  acid. 

Another  volatile  acid. 

Oleic,  margaric,  and  perhaps  stearic  acids. 

Yellow  colouring  matter. 

Non-acid,  non-volatile  matter,  soluble  in  water. 

Rancid  Lard. 


Physiological  Effects. — Lard,  like  other  animal  fats,  is  nutritious,  but  very 
difficult  of  digestion.  Its  topical  effects  are  demulcent  and  emollient.  Both  the 
flesh  and  fat  of  the  hog  have  been  long  supposed  to  dispose  to  cutaneous  disease ; 
but  it  is  no  easy  matter  either  to  prove  or  disprove  this  opinion. 

Uses. — In  medicine,  lard  is  principally  employed  as  a  basis  for  unguents.  It  has 
been  used,  by  friction,  as  an  emollient;  but  the  practice  is  now  obsolete.  In  pauper 
establishments  it  is  sometimes  employed,  as  a  substitute  for  spermaceti  ointment,  to 
dress  blisters;  but  the  salt  which  lard  sometimes  contains,  as  well  as  the  facility 
with  which  this  fat  becomes  rancid,  are  objections  to  its  use.  I  have  seen  it  occa- 
sion considerable  irritation. 


1  Gmelin,  Handb.d.  Chem.  ii. 
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Order  IV.  RODENTIA,  Ouvier.— THE  RODENTS. 

GLinES,  Linncsus. 

Essential  Characters. — Two  large  incisors  in  each  jaw,  separated  from  the  molars  by  a 
vacant  space.  No  canine  teeth.  Molars  with  flat  crowns  or  blunt  tubercles.  Extremities,  the 
■posterior  longest,  terminated  by  unguiculated  toes,  the  number  varying  according  to  the  species. 
Mammas,  variable  in  number.     Stomach  empty.     Intestines  very  long. 


366.  CASTOR  FIBER,  Linn.  L.  E.  Z).-THE  BEAVER. 

(Castoreum;  Folliculi  pra?putii  proprio  humore  repleti,  L. — A  peculiar  secretion  from  the  preputial 

follicles,  E.D.) 

History. — Castoreum  was  employed  in  medicine  by  Hippocrates,  who  considered 
it  to  have  the  power  of  acting  on  the  uterus.  It  was  an  ancient  opinion  that  the 
castor  sacs  were  testicles,  and  that  when  closely  pursued  by  the  hunter,  the  animal 
tore  them  off,  leaving  them  behind  as  a  ransom.1  This  absurd  notion  [which  is 
carried  out  in  old  plates  on  beaver  hunting]  seems  to  have  been  long  ago  disbe- 
lieved; for  Pliny3  tells  us  that  Sextius  derided  it,  and  said  it  was  impossible  the 
animal  could  bite  them  off,  since  they  were  fastened  to  the  spine.  Thus  was  one 
error  confuted  by  another ;  the  truth  being,  the  testicles  are  so  placed  in  the  inguinal 
region,  on  the  external  part  of  the  os  pubis,  that  they  are  not  discernible  until  the 
skin  is  removed.     Moreover,  female  beavers  also  have  castor  sacs. 

ZOOLOGY.  Gen.  Char. — Incisors  ¥,  canines  £ — £,  molars  £ — ~  =  20.  Molars 
composed  of  flat  crowns,  with  sinuous  and  complicated  ridges  of  enamel.  Five  toes 
on  each  foot,  the  anterior  short  and  close,  the  posterior  longer  and  palmated.  Tail 
broad,  thick,  flattened  horizontally,  of  an  oval  form,  naked,  and  covered  with  scales. 
(Stark.) 

Sp.  Char. — Fur  consisting  of  two  sorts  of  hair,  one  coarse  and  brownish,  the 
other  downy,  more  or  less  gray.     About  two  feet  long. 

The  ordinary  colour  of  the  animal  is  brown;  but  yellow,  black,  spotted,  and 
white  beavers,  are  met  with.  The  two  latter  are  very  rare.  Richardson3  has  never 
seen  either  of  them,  though  he  has  met  with  black  beavers,  which  were  kept  as 
curiosities.  The  tail  is  remarkable  for  its  scaly  appearance.  Its  great  breadth 
(oftentimes  5  inches)  depends,  not  on  the  width  of  the  caudal  vertebrae,  but  on 
numerous  strong  tendons  inserted  into  these  vertebrae.  Incisor  teeth  smooth,  orange- 
coloured  anteriorly,  white  posteriorly. 


Fig.  440. 


Fig.  441. 


Castor  Fiber, 
b.  Scales  of  the  tail. 


Skeleton  of  the  Castor  Fiber, 
a.  Molars  of  the  upper  jaw. 


l  Juvenal.  Sat.  xii.  v.  34. 
»  Fauna  Boreali- Americana. 


2  Hist.  Nat.  lib.  xxxii.  cap.  xiii.  ed.  Valp. 
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There  is  some  reason  for  supposing  that  the  European  and  American  beavers  are 
distinct  species.     The  former  are  burrowers,  the  latter  are  for  the  most  part  builders.1 

Anatomy  of  the  Castor  Sacs— It  has  been  before  stated  thai  both  male  and  female  beavers 
are  furnished  with  castor  sacs;  hence  it  will  be  convenient  to  consider  them  in  the  two  sexes 
separately. 

1.  Of  the  Male  Castor  Sacs— If  the  animal  be  placed  on  his  back,  we  observe,  near  the  tail, 
a  hollow  (called  by  some  a  cloaca)  inclosed  by  a  large  wrinkled,  somewhat  hairy,  cutaneous 
protuberance,  which,  according  to  Perrault,2  is  easily  contracted  and  dilated,  not  only  by  a 
sphincter,  as  the  anus,  but  simply  like  a  slit.  In  this  hollow  the  anus,  the  prepuce,  and  the  oil 
sacs  open. 

When  the  skin  of  the  abdomen  is  removed,  four  eminences,  covered  by  their  appropriate 
muscles,  are  brought  into  view.  They  are  placed  between  the  pubic  arch  and  the  so  called 
cloaca.  The  two  nearest  the  pubes  are  the  castor  sacs,  while  those  next  the  cloaca  are  the  oil 
sars.  Between  the  two  castor  sacs,  in  the  male,  lies  the  penis  with  its  bone  (os  penis)  ;  it  is 
lodged  in  a  long  preputial  canal,  which  terminates  in  the  cloaca,  and  has  some  analogy  to  a  vagina  ; 
so  that  there  is  some  difficulty  to  determine,  until  the  skin  be  removed,  whether  the  individual 
be  male  or  female. 

The  penis  points  towards  the  tail,  not  towards  the  navel,  as  in  the  dog.  Its  surface  is  covered 
with  longitudinal  wrinkles  and  pits;  in  each  of  the  latter  is  found  a  dark  coloured  warty-like 
body.  The  testifies,  vasa  deferentia  and  vesicular  seminales,  present  nothing  remarkable.  There  is 
no  scrotum.  Like  most  other  Rodentia,  the  beaver  has  vesicula  accessorial,  or  blind  ducts,  which 
open  into  the  urethra  near  its  commencement.  Just  at  that  point  where  the  urethra  joins  the 
penis  are  observed  Cowper's  glands.  The  castor  sacs  open  by  a  common  aperture  into  the  pre- 
putial canal.  This  aperture  is  about  one  inch  in  width,  and  is  placed  opposite  the  extremity  of 
the  glans  penis  in  the  relaxed  condition  of  the  organ,  and  about  one  inch  from  the  orifice  of  the 
prepuce.  Between  this  common  orifice  of  the  castor  sacs  and  the  glans  penis  is  a  semilunar 
fold.  There  is  also  a  second,  similar,  but  thicker  fold  covering  the  rectum.  The  castor  sacsare 
pyriform  and  compressed.  They  communicate  with  each  other  at  their  cervical  portion;  but 
their  fundi  diverge  outwards  and  towards  the  pubes.  Each  castor  sac  is  composed  of  an  exter- 
nal or  cellular  coat  which  incloses  muscular  fibres.  The  latter  are  a  continuation  of  the  panniculus 
carnosus  ;  their  function  appears  to  be  to  compress  the  sac.  Within  these  fibres  lies  a  very  vas- 
cular coat,  which  covers  the  scaly  or  glandular  coat,  and  sends  processes  in  between  the  convo- 
lutions of  the  latter.  The  scaly  or  glandular  coat  forms  numerous  folds  or  convolutions,  which 
are  largest  and  most  numerous  in  the  fundus  of  the  sac.  Externally,  it  is  shining,  silvery,  and 
iridescent.  Internally,  it  presents  numerous,  small,  lanceolate,  oblong  or  semilunar  scales,  which 
are  mostly  toothed  at  their  margin,  and  envelop  each  a  brown  body,  supposed  to  be  a  gland,  and 
which  is  lodged  in  a  small  cavity.  The  inner  surface  of  the  castor  sacs  is  lined  with  epithelium 
(a  continuation  of  the  epithelium  of  the  prepuce),  which  invests  the  glands  and  scales  of  the 
scaly  or  glandular  coat.  In  the  cavity  of  the  castor  sac  is  found  the  casloreum,  which,  when 
recent,  is  thin,  fluid,  highly  odorous,  yellow  or  orange-coloured,  becoming  deeper  by  exposure  to 
the  air.  The  quantity  of  this  secretion  is  liable  to  great  variation.  The  oil  sacs  are  conglome- 
rate glands,  placed  one  on  each  side  between  the  castor  sac  and  anus;  their  ducts  terminate  in 
the  cloaca.  The  secretion  of  these  sacs  is  a  fatty  matter,  having  the  consistence  of  syrup  or 
honey,  a  peculiar  odour,  and  a  yellowish  colour.  It  was  formerly  used  in  medicine  under  the 
name  of  pinguedo  sen  axungia  castoris.3 

2.  Of  the  Female  Castor  Sac— We  are  less  perfectly  acquainted  with  the  anatomy  of  the 
female  than  of  the  male  beaver.  Indeed,  1  am  acquainted  with  three  dissections  only  of  the 
former,  viz.  one  by  Gottwaldt,  a  second  by  Aegse,4  and  a  third  by  Mortimer.5  The  subjoined 
description  is  from  the  memoir  of  the  last-mentioned  authority.  He  says  the  animal  had  two 
ovaria,  and  an  uterus  dividing  into  two  horns  (uterus  bicornis)  as  in  the  bitch.  The  bladder  lay 
exactly  over  the  body  of  the  uterus.  The  meatus  urinarius  ran  upon  the  vagina  alx>ve  two  inches 
in  length.  Just  below  the  os  pubis,  on  each  side  of  the  vagina,  above  the  meatus  urinarius 
(supposing  the  animal  laid  on  her  back),  a  pair  of  pyriform  bags  were  found,  about  if  inch 
long,  and  1  inch  broad,  diverging  at  their  fundi  or  broad  ends,  but  approximating  most  closely 
at  their  necks  or  narrow  extremities,  which  were  canals  communicating  with  the  adjoining 
glands.  The  membranes  which  formed  these  bags  were  tough,  wrinkled,  and  furrowed  of  a 
livid  dirty  colour.  They  were  hollow,  and  capable  of  containing  about  an  ounce  of  water. 
Upon  opening  them,  a  small  quantity  of  dark  brown  liquor,  like  tar,  was  found,  having  an  odour 
like  castoreum,  and  in  addition  a  smell  of  ammonia.  It  is  probable  that  the  emptiness  of  the 
sacs,  and  the  unusual  quality  of  their  contents,  arose  from  the  youth  of  the  animal  About  an 
inch   lower,  on  each  side  of  the  vagina,  were  a  pair  of  glands    (oil  sacs),  each  about  l£  inch 


/ou^fxx'vii?^3  °D  the  distinctions  between  the  burrowing  and  building  beavers,  in  Jameson's 

*  Mem.  for  a  Natural  History  of  Animals,  p.  85,  Lond    1701 

z»  For  farther  details  respecting  the  structure  of  the  castor  sacs,  consult  Brandt  and  Ratzeburg,  Med. 

*  Both  referred  to  by  Ratzeburg,  op.  supra  cit.  .  Philosophical  Transactions,  xxxviii.  1735. 
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long,  and  $  inch  broad.  Their  form  was  oblong  but  irregular, and  having  several  protuberances 
externally;  their  colour  was  pale  flesh,  like  the  pancreas.  They  seemed  to  communicate  with 
the  castor  sacs,  the  sac  and  gland  on  each  side  opening  externally  by  one  common  orifice 
around  which  were  long  black  hairs.  ' 

Hatx— North  America,  from  67°  or  68°  to  about  33°  north  latitude;  Europe, 
from  67°  to  30°  north  latitude,  but  becoming  very  scarce.  It  appears  to  have  been 
indigenous. 

Capture  of  the  Beaver. — The  beavers  are  caught  in  various  ways  ;  sometimes 
in  traps  ;  sometimes  iu  nets ;  but  the  usual  method  is  to  break  up  the  beaver  houses 
when  the  animals  retreat  to  their  bank  holes,  where  they  are  easily  taken. 

Commerce. — Castoreum  is  imported  from  North  America  by  the  Hudson's  Bay 
Company.  The  greater  part  of  that  brought  over  is  sold  for  exportation.  In  1839, 
duty  (6c/.  per  lb.)  was  paid  on  801  lbs. 

Description. — Two  kinds  of  castor  (castoreum)  have  long  been  known,  viz. 
Russian  and  American.  The  latter,  however,  is  the  only  one  now  met  with  in 
English  commerce. 

1.  American  Castor  (Castoreum  Americanum.') — It  usually  consists  of  two  iso- 
lated sacs,  frequently  wrinkled,  and  which  are  connected  so  as  to  form  two  parts, 
like  a  purse,  or  like  two  testicles  connected  by  the  spermatic  cords.  The  size  of  the 
sacs  is  liable  to  considerable  variation;  they  are  elongated  and  pyriform.  The  penis 
or  the  oil  sacs,  or  both,  are  sometimes  attached  to  them.  The  colour  and  other  ex- 
ternal characters  are  variable.  In  December,  1834,  I  examined  between  three  and 
four  thousand  pounds  of  castoreum,  which  was  offered  for  sale  by  the  Hudson's 
Bay  Company.  A  considerable  quantity  of  it  was  covered  externally  with  a  bluish 
white  mouldiness,  while  the  remainder  was  of  a  brownish  colour.  The  brown  colour, 
however,  varies  considerably ;  sometimes  being  dark,  in  some  cases  yellowish,  or 
even  reddish.  Some  castor  sacs  are  found  nearly  empty,  and  present,  in  their  dried 
state,  a  very  fibrous  character ;  these  are  of*  inferior  quality.  Others  are  found 
gorged  with  unctuous  matter,  and,  when  quite  dry,  break  with  a  resinous  character, 
presenting  no  fibres  until  they  have  been  macerated  in  spirit  of  wine.  In  many 
well-filled  sacs  the  castoreum  is  quite  soft. 

In  English  commerce,  two  varieties  of  American  castoreum  are  made;  one  called 
the  Hudson's  Bay,  the  other  the  Canadian.  Both  are  imported  by  the  Hudson's 
Bay  Company.  The  Hudson's  Bay  castoreum  is  usually  considered  the  finest 
variety.  The  specimens  of  it  which  I  have  examined  at  the  house  of  the  Company, 
in  December,  1834,  came  from  Fort  York  and  Moose  Biver.  The  finest  samples 
were  superior  to  any  of  the  Canadian  kind,  though  the  average  quality  was  much 
the  same. 

2.  Russian  Castor  (Castoreum  rossicum). — This  is  exceedingly  scarce.  When 
met  with  it  fetches  a  very  high  price.  I  have  paid  for  a  museum  sample  £2  per 
oz.,  while  American  castor  fetched  only  twenty  shillings  per  lb.  There  are  at  least 
three  kinds  of  castor  sold  as  Bussian.  Chalky  Russian  castor  occurs  in  smaller 
and  more  rounded  sacs  than  the  American  kind.1  The  specimens  of  it  which  I  had 
seen  had  neither  penis  nor  oil  sacs  attached.  The  colour  is  ash-brown.  Its  odour 
is  peculiar,  empyreumatic,  and  readily  distinguishable  from  that  of  the  American 
kind.  Under  the  teeth  it  breaks  down  like  starch,  has  at  first  little  taste,  then 
becomes  bitter  and  aromatic.  It  is  readily  distinguished  from  all  other  kinds  by 
dropping  it  into  diluted  hydrochloric  acid,  when  it  effervesces  like  a  lump  of  marble. 
I  have  seen  another  kind  of  castor  from  Russia,  which  may  be  termed  Resinous 
Russian  castor.  The  sacs  were  large,  well  filled  with  resin,  did  not  effervesce  with 
hydrochloric  acid,  and  had  an  odour  very  similar  to  that  of  American  castor.  The 
Russian  castor  described  by  Guibourt*  appears  to  have  been  subjected  to  some  pre- 
paration.3 [Among  the  frauds  connected  with  the  sale  of  castor,  the  author  mentions 
that  he  examined  a  pair  of  "  fictitious  castor  sacs,"  but  found  them  to  be  real  sacs 


1  See  London  Medical  Gazette,  xvii.  296,  fifr.  41.  a  Journ.  de  Chim.  Mid.  viii.  002. 

»  See  London  Medical  Gazette,  xvii.  297.  fig.  42. 
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emptied  of  their  natural  contents  and  stuffed  with  hay.     The  coats  were  thin  and 
membranous. — Ed.] 

Composition. — Castoreum  has  been  subjected  to  chemical  analysis  by  several 
chemists.     Those  whose  results  deserve  especial  reference  are  Bonn1  and  Brandes.8 

Brandes's  Analyses. 


Volatile  oil 1.00 

Resin 13.85 

Castorin 0.33 

Albumen     0.05 

Osmazome 0.20 

Carbonate  of  lime 33.62 

Other  salts 2  82 

Mucus 2.30 

Animal  matter  like  horn    .    .    .  2.30 

Membrane 20.00 

Moisture  and  loss 22.83 


Canadian  Castor 


99.30 


Volatile  oil 2  0 

Resin 5?.G 

Cholesterine 1.2 

Castorin 2.5 

Albumen 1.8 

Gelatine 10  4 


Osmazome    

Matter  soluble  in  alcohol 
Carbonate  of  lime     .    .    . 

Other  salts 

Membrane 

Moisture  and  loss  .... 


2.4 
1.6 
26 
2.4 

2.0 
11.7 


Russian  Castor 99.0 


These  analyses  do  not  agree  with  my  experiments  and  observations.  The  quantity  of  car- 
bonate of  lime  assigned  to  Canadian  castor  is  much  too  large.  By  incinerating  GO  grains  of 
American  castor  in  a  platinum  crucible  I  found  only  i.2  gr.  of  ashes,  which,  if  the  whole  were 
lime,  would  be  equal  to  little  more  than  3.57  per  cent,  of  chalk. 

1.  Volatile  Oil  of  Castoreum. — This  is  obtained  by  distilling  the  same  water  several  times 
with  fresh  portions  of  castor.  It  is  pale  yellow,  and  has  the  odour  of  castor,  with  an  acrid  bitter 
taste.  Bonn  says  he  obtained  34  per  cent,  of  oil;  but  there  must  be  some  error  in  this  state- 
ment. 

2.  Castorine;  Castoreum  Camphor,  Gmelin. — A  crystalline,  fatty,  non-saponifiable  substance. 
It  is  fusible,  and  in  the  liquid  state  floats  on  water.  When  pure,  it  is  quite  white.  It  is  soluble 
in  ether  and  boiling  alcohol.  By  long  ebullition  with  nitric  acid,  it  is  converted  into  a  yellow 
crystallizable  acid,  called  castoric  acid.  The  super  castorate  of  ammonia  is  crystallizable  and 
forms  white  precipitates  with  the  salts  of  silver,  lead,  and  protoxide  of  iron,  and  a  green  pre- 
cipitate with  the  salts  of  copper.  Castorine  is  obtained  by  boiling  castor  in  alcohol;  the  castorine 
is  deposited  when  the  liquor  cools.     Scarcely  any  can  be  got  from  American  castor. 

3.  Resin. — This  is  dark  brown,  has  an  acrid  and  bitter  taste,  and  a  slight  odour  of  castor. 
It  is  insoluble  in  pure  ether,  but  dissolves  readily  in  alcohol.  Water  precipitates  it  from  its' 
alcoholic  solution. 

[In  reference  to  the  chemical  constitution  of  Castor,  Dr.  Pereira  made  the  singular  discovery 
that  the  aqua  castorei  contained  the  hydruret  of  salicyle.  His  paper  on  the  subject  was  pub- 
lished in  the  Pharmaceutical  Journal  for  November,  1851. — En.] 

In  the  year  1844,  Wohler3  remarked  that  carbolic  acid  strongly  resembled  in  odour  fresh 
castoreum,  and  suggested  that  the  volatile  oil  of  castoreum  was  probably  nothing  but  carbolic 
acid  ;  and  added,  that,  like  the  latter  substance,  it  became  black  by  its  reaction  with  chromic 
acid.  Soon  after  this  observation,  I  endeavoured  to  verify  it  by  subjecting  aqua  castorei  freshly 
prepared  from  good  American  castoreum,  and  in  which  were  floating  globules  of  oleum  castorei 
to  the  action  of  a  solution  of  chromic  acid;  but  I  failed  to  produce  any  blackening  effect  even 
at  a  boding  temperature.  It  occurred  to  me,  therefore,  that  probably  carbolic  acid  was  riot  an 
invariable  constituent  of  castoreum. 

In  1848,  Wohler*  announced  the  existence  of  both  carbolic  acid  and  salicine  in  Canadian 
castoreum.  By  subjecting  this  to  distillation  with  water,  he  obtained  a  clear  distillate  in  which 
small  drops  of  oil  were  floating,  and  which  possessed  a  strong  odour  of  castoreum  With  ses- 
quichlonde  of  iron  it  gave  distinctly,  though  feebly,  the  characteristic  reaction  of  carbolic  acid- 
it  became  violet,  which  colour  again  disappeared  in  a  short  time,  with  a  whitish  cloudiness 
precisely  like  carbolic  acid  It  was  not  coloured  yellow  by  ammonia,  as  is  the  case  with 
hydruret  of  salicyle  (salicylous  acid).  In  the  liquid  which  was  left  in  the  retort  Wohler 
detected,  after  filtration,  a  benzoate  and  salicine.  On  mixing  it  with  muriatic  acid,  k  became 
turbid  and,  in  the  course  of  a  day,  deposited  small  crystals  of  benzoic  acid.  It  was  also  observed 
that  the  mother-liquor  separated  from  these  crystals  contained  hydruret  of  salicyle  for  it  gave 
with  sesquich  onde  of  iron,  first  a  deep  violet-blue  colour,  and  only  afterwards  the  white  cloud!' 
ness  produced  by  benzoic  acid.  In  the  muriatic  solution  from  whir-h  ii.„  v  7  •  .j  ?  j 
separated,  Wohler   detected  salicine  by  the  action  of  c .romaTnf     n  .     T!  ^  had 

which  converted  it  into  hydruret  of  salicyle.  *  °f  P°lash  and  SU>P»""C  acid, 

I   had  occasion   to   examine  the  aqua  castorei  nrenared  fmm   A  ■«„..• 


l  Quoted  by  Gmelin,  Handb.  d.  Chtm.  ii.  1449. 


A  km,  d.  Chf.m.  v.  Pharm.  B.  xlix.  S.  360,  1844  ■  il«n  Mm,™     r 

Ann.  d.  Ckem.  u.  Vkarn,  B.  Ixvn.  S.  360,  Sfe.  £Scfc^:  ^ 


Ibid. 
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flowers  of  meadow-sweet  (spiraa  ulmaria).  It  no  longer  contained  any  traces  of  volatile  oil. 
On  testing  it  with  sesquichloride  of  iron,  it  gave  at  first  a  violet  colour  and  afterwards  a  whitish 
cloud  (benzoate  of  iron).  With  ammonia  it  became  feebly  yellow.  It  was  obvious,  therefore, 
that  it  contained  hydruret  of  salicyle,  which  must  either  have  been  originally  obtained  by  dis- 
tillation from  the  castoreum,or  have  been  produced  in  the  aqua  castorei  by  some  other  principle. 
That  it  was  not  originally  obtained  from  the  castoreum  I  have  strong  grounds  for  believing  • 
because  the  aqua  castorei,  when  first  prepared,  had  not  that  agreeable  odour  which  it  now 
possesses,  but  had  the  usual  castoreum  smell,  and  contained  abundance  of  globules  of  volatile 
oil  of  castoreum.  For  several  years  past,  in  my  lectures,  I  have  noticed  and  described  it,  and 
have  remarked  that,  unlike  another  specimen  of  aqua  castorei,  which  I  prepared  in  1833,'  it 
appeared  to  me  to  be  losing  its  proper  castoreum  odour,  and  to  be  acquiring  a  more  agreeable 
one.  During  the  last  twelve  months,  however,  the  change  of  odour  has  been  more  marked  and 
rapid  than  it  had  been  previously,  the  hydruret  of  salicyle  having  been  gradually  formed  in 
the  aqua  castorei. 

As  the  aqua  castorei,  in  which  it  was  formed,  was  obtained  by  distillation,  it  is  obvious  that 
the  hydruret  of  salicyle  mu,st  have  been  produced  from  some  volatile  substance.  Now  as  the 
water  originally  contained  globules  of  oleum  castorei,  which  have  gradually  disappeared,  and 
become  replaced  by  the  hydruret  of  salicyle,  this  oil  would  seem  to  be  the  real  source  of  the 
last-mentioned  substance.  However  this  may  be,  it  can  scarcely  be  doubted  that  both  the 
hydruret  of  salicyle  and  carbolic  acid  (which  Wohler  declares  to  be  identical  with  oleum  castorei) 
are  derived  from  salicine  (the  presence  of  which  in  castoreum  has  been  before  stated).  As 
the  beaver  feeds  on  the  bark  of  the  willow  and  poplar,  we  have  a  ready  explanation  of  the 
source  of  the  salicine. 

Salicine  by  oxidation  readily  yields  hydruret  of  salicyle  (as  by  the  action  on  it  of  a  mixture 
of  chromate  of  potash  and  sulphuric  acid).  When  it  is  swallowed,  it  suffers  oxidation,  and  is 
excreted  in  the  form  of  hydruret  of  salicyle.  Professor  Liebig  informed  me  that  Clirysomela 
Populi,  a  coleopterous  insect  which  feeds  on  the  leaves  of  the  willow  and  poplar,  excretes 
hydruret  of  salicyle;  and  if  allowed  to  crawl  over  paper  moistened  with  a  persalt  of  iron  it 
produces  a  violet-coloured  stain.  In  the  human  subject,  also,  salicine  suffers  a  similar  change, 
and  is  converted  into  hydruret  of  salicyle,  which  passes  out  of  the  system  in  the  urine,  in  which 
fluid  it  may  be  detected  by  a  persalt  of  iron,  which  strikes  a  violet  colour  with  it.  Laveran 
and  Millon  assert  that  salicylic  acid  is  also  produced,  but  this  is  doubtful;  for  Wohler  and 
Frerichs  found  that  hydruret  of  salicyle  did  not  become  changed  into  salicylic  acid  in  its  pas- 
sage through  the  system.  Hitherto,  I  believe  that  carbolic  acid  has  not  been  detected  in  the 
urine  after  the  use  of  salicine  ;  but  its  presence  is  by  no  means  improbable,  as  it  is  one  of  the 
products  of  the  decomposition  of  the  alkaline  salicylates. 

But  to  return  to  the  origin  of  the  hydruret  of  salicyle  in  aqua  castorei.  It  by  no  means  follows 
that  it  should  be  derived  from  the  carbolic  acid,  but  more  probably  from  some  other  volatile 
product  of  the  oxidation  of  salicine.  As  carbolic  acid  is  a  constituent  of  castoreum,  and  as  it 
is  a  powerful  agent  on  the  animal  economy,  it  follows  that  it  must  be  one  of  the  active  princi- 
ples of  castoreum.  Wohler  and  Frerichs  found  that  rabbits,  guinea-pigs,  and  dogs,  to  which  a 
few  drops  of  carbolic  acid  diluted  with  water  were  administered,  constantly  died  in  convul- 
sions in  the  course  of  one  quarter  of  an  hour;  but  no  important  anatomical  lesion  was  dis- 
covered in  the  bodies  after  death.  As  castoreum  contains  but  very  minute  quantities  of  carbolic 
acid,  it  is  obvious  that  should  its  medicinal  activity  be  found  to  depend  on  the  latter,  a  cheap 
and  more  effective  substitute  for  castoreum  would  be  found  in  carbolic  acid  obtained  from  coal 
tar.  And  here  I  may  observe  that  carbolic  acid  and  creosote  are  closely  related,  if  indeed  they 
be  not  identical,  as  Laurent  and  some  other  chemists  suspect. 

As  the  odour  of  Hyraceum  (see  p.  1178)  closely  resembles  that  of  castoreum,  the  presence  of 
carbolic  acid  may  be  suspected,  but  no  evidence  of  its  presence  can  be  gained  by  the  action  of 
the  sesquichloride  of  iron  on  either  a  watery  infusion  of  hyraceum,  or  on  the  distilled  water  of 
this  substance. 

Physiological  Effects. — Castor  is  usually  denominated  a  stimulant  and  anti- 
spasmodic. Since  the  time  of  Hippocrates  it  has  been  regarded  as  endowed  with 
a  specific  influence  over  the  uterus. 

In  17G8,  Mr.  Alexander2  took  it  in  various  doses  to  the  extent  of  two  drachms  j 
and  the  only  effect  he  experienced  from  it  was  disagreeable  eructations.  In  1824, 
Jijrg  and  his  pupils,  males  and  females,3  submitted  themselves  to  its  influence;  but 
the  only  effects  were  a  slight  uneasiness  in  the  epigastric  region,  and  disagreeable 
eructations  having  the  odour  of  castor,  and  which  were  not  allayed  by  breakfast  or 
dinner,  and  only  ceased  at  night  when  sleep  came  on. 

1  This  specimen  also  contains  minute  traces  of  the  hydruret  of  salicyle,  as  shown  by  the  action  of  the 
sesquichloride  of  iron,  as  well  as  of  ammonia. 
-    Experimental  Essays,  p.  S3. 
»  Material,  zu  einer  kunft.  Arzneimittell.  Leipsig,  1824  ;  London  Medical  Gazette,  xxvi.  952. 
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These  facts  seem  to  show  that  castoreum  possesses  but  little  medicinal  power  j 
yet  Dr.  Cullen1  declares  that  on  many  occasions  it  is  certainly  a  very  powerful 
antispasmodic.  Its  odorous  particles  become  absorbed,  for  they  have  been  recog- 
nized in  the  urine  by  their  smell.  _  . 

Uses.— Castoreum  was  formerly  in  great  repute  in  those  affectionsxif  the  nervous 
system  denominated  spasmodic ;  such  as  hysteria,  epilepsy,  and  catalepsy ;  more 
especially  when  these  diseases  occurred  in  females,  and  were  attended  with  uterine 
disorder.  In  those  kinds  of  fever  called  nervous,  this  medicine  has  also  been  recom- 
mended. In  the  northern  parts  of  Europe  it  is  used  for  its  supposed  uterine  influ- 
ence, to  promote  the  lochial  discharge,  and  the  expulsion  of  retained  placenta).  It 
is,  however,  little  employed,  partly,  perhaps,  in  consequence  of  its  disagreeable 
taste  and  smell,  its  variable  quality,  and  its  high  price ;  but  for  the  most  part,  I 
believe,  because  practitioners  consider  it  an  almost  inert  remedy.' 

Administration. — It  is  best  given  in  substance,  either  reduced  to  powder  or  in 
the  form  of  pill.     The  dose  should  be  at  least  Jij- 

1.  TINCTURA  CASTOREI,  L.  E.  [U.  8.];  Tincture  of  Castor.— (Castor,  bruised,  giiss; 
Rectified  Spirit  Oij.  Macerate  for  seven  days,  then  press  and  strain.  "This  tinc- 
ture may  be  prepared  either  by  digestion  or  percolation,  like  the  tincture  of  Cas- 
sia," E.) — Rectified  Spirit,  used  by  the  London  and  Edinburgh  Colleges,  is  a  better 
solvent  for  castor  than  proof  spirit.  The  quantity  of  castor  used  in  the  processes 
is  much  too  small.  A  fluidounce  of  the  Edinburgh  tincture  contains  three-fourths 
of  a  drachm,  while  the  London  preparation  contains  only  half  a  drachm  ;  so  that 
to  give  a  medium  dose  of  castor  (3J),  it  would  be  necessary  to  administer  f^ij  of 
the  tincture  (rectified  spirit)  of  the  London  Pharmacopoeia!  Dr.  Paris3  says  the 
dose  of  this  tincture  is  n\,xx  to  f*3 i j  • — [The  U.  JS.  Pharm.  directs  Castor,  bruised, 
^ij;  Alcohol  Oij.  Macerate  for  seven  days,  express  and  filter  through  paper.]  The 
tincture  of  castor  made  with  American  castor  has  a  very  different  odour,  is  of  a 
much  paler  colour,  and  yields  a  much  smaller  amount  of  precipitate  on  the  addi- 
tion of  water,  than  the  tincture  of  Russian  castor. 

I  TINCTURA  CASTOREI  AMMONIATA,  E. ;  Ammoniated  Tincture  of  Castor.— (Castor, 
bruised,  giiss;  Assafetida,  in  small  fragments,  $x;  Spirit  of  Ammonia  Oij.  Digest 
for  seven  days  in  a  well-closed  vessel ;  strain,  and  express  strongly  the  residuum  ; 
and  filter  the  liquor.  This  tincture  cannot  be  so  conveniently  prepared  by  the 
method  of  percolation,  E.) — Stimulant  and  antispasmodic.  Spirit  of  Ammonia  is 
a  good  solvent  for  both  castor  and  assafetida. — Dose,  f3ss  to  f 3 i j . 

367.  Hyrax  Capensis.— The  Cape  Badger. 

(Hyraceum,  a  proposed  substitute  for  Castoreum.') 

History.— I  have  received  from  my  frienrls,  Messrs.  August  Faber  and  Co.,  of  London,  a 
small  sample  of  this  substance,  with  a  note,  stating  that  Hyraceum  was  a  new  article,  intended 
as  a  substitute  for  castoreum  in  medicine.  They  inform  tne  that  they  believe  all  that  has  been 
imported  into  Europe  as  yet,  is  a  dozen  tins,  of  about  one  pound  and  a  half  each,  which  were 
sent  from  the  Cape  of  Good  Hope  (the  place  of  production)  to  Hamburg,  and  there  sold  at 
about  eight  shillings  each.  The  tins  were  of  a  cylindrical  shape,  and  the  hyraceum  contained 
in  each  was  in  one  mass,  adhering  to  the  tin  without  any  other  protection.  As  this  substance 
is  a  very  remarkable  one,  and  is  scarcely  known  even  by  name  in  this  country,  I  subjoin  a  short 
notice  of  it,  and  of  the  animal  which  yields  it. 

The  name  hyraceum  was  first  applied  to  this  substance  by  Dr.  Edward  Martiny*  in  1847 
It  is  derived  from  Hyrax*  (the  generic  name  of  the  animal  yielding  this  substance)!  and  bears 
the  same  relation  to  this  latter  word  that  castoreum  does  to  castor.  By  the  Dutch  colonists  this 
substance  has  been  erroneously  called  Dassen-piu,  under  the  mistaken  notion  that  it  was  the 
urine  of  the  Dasse  (the  name  by  which  the  animal  is  known  at  the  Cape). 


1  Mat.  Med. 

•  From  a  paper  by  the  author  in  the  Pharmaceutical  Journal,  September   1850  Pharmacologia. 

'  Naturgeschichte  der fur  die  Heilkunde  wichtigen  Thiere    p    119  ' 

shre™^.  "  hyraX"  1S  deriVCd  fr°m  **'  Whkh  NiCa»der  'AU.ipkarmaca,  37)  uses  to  signify  the 
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Zoology. — The  animals  referred  by  zoologists  to  the  genus  Hyrax,  and  called  by  French 
zoologists  Damans,  possess  remarkable  interest  to  the  naturalist,  on  account  of  the  importance 
of  anatomy  to  the  accurate  determination  of  their  position  in  a  natural  classification.  For  a  Ion" 
period  they  were  placed  among  the  Rodentia,  to  which  in  size  and  general  appearance  they 
bear  some  resemblance.  But  Cuvier  showed  that,  by  their  organization,  they  really  belong  to 
the  Pachydermata,  being,  with  the  exception  of  the  horn,  little  else  than  rhinoceroses  in  minia- 
ture; at  least,  they  have  quite  similar  molars,  but  the  upper  jaw  has  two  stout  incisors,  curved 
downwards,  and,  during  youth,  two  very  small  canines,  the  inferior  four  incisors,  without  any 
canines.  The  dental  formula  of  the  genus,  therefore,  is  as  follows:  incisors  {,  canines  0,  mo- 
lars ^ — ?=34.  The  animals  have  four  toes  to  each  of  their  forefeet,  and  three  to  the  hind- 
feet,  all,  excepting  the  innermost  posterior,  which  is  armed  with  a  crooked  and  oblique  nail, 
terminated  by  a  kind  of  very  small,  thin,  and  rounded  hoof.  The  body  is  covered  with  thfck 
hair,  and  beset  here  and  there  with  erinaceous  bristles.  They  have  a  simple  tubercle  in  place 
of  a  tail,  short  muzzle  and  ears,  and  six  teats,  two  pectoral,  and  four  ventral. 

The  Hyrax  capensis,  Cuvier,  the  Cavia  capensis  of  Pallas,  and  some  other  writers,  was  con- 
sidered by  Cuvier  to  be  identical  with  the  Hyrax  Syriacus—lhe  Coney  of  Scripture.1  It  is  about 
the  size  of  a  large  rabbit;  with  soft  hairs,  grayish,  or  ashy  brown  above  and  paler  beneath.  Along 
the  back  is  a  dark  band  or  stripe,  with  a  blackish  spot,  in  the  middle.  The  head  is  thicker,  and 
the  mandible  or  lower  jaw  higher  than  in  other  species.  Vertebrae  from  forty-eight  to  fifty. 
Ribs  twenty-one  to  twenty-two.  Space  between  the  incisor  and  molar  teeth  small.  Interpa- 
rietal bone  large  and  three-angled. 

Thunberg2  alludes  to  the  popular  notion  at  the  Cape,  that  these  animals  menstruate.  "In 
the  crevices  of  the  mountains,  a  great  number  of  dasses  (Cavia  capensis)  were  found,  which  were 
generally  supposed  to  have  the  menstrual  flux."  In  another  passage,3  he  says  he  "  was  shown 
a  kind  of  bitumen,  which  the  country  people  supposed  to  be  the  inspissated  urine  of  the  great 
mountain  rat  {Cavia  capensis)  that  is  found  there.  I  was  informed,"  he  adds, "  that  this  bitumen 
was  to  be  found  in  great  abundance  in  the  cracks  and  crevices  of  the  mountain,  especially  at 
one  large  projecting  krants  or  summit." 

Sparrman4  notices  the  animals  which  the  natives  call  dasses  or  badgers.  "  These  creatures," 
he  observes,  "  which  have  some  affinity  with  the  ordinary  marmots,  and  are  about  the  same 
size,  are  eaten  by  many  people,  who  look  on  them  as  a  delicacy.  They  are  likewise  easily 
made  tame,  and  are  found  in  many  other  places  in  the  African  mountains.  The  little  Dassen 
islands  on  the  western  coast  of  Africa  take  their  name  from  them.  On  these  places  in  the 
mountains  where  these  creatures  dwell,  there  is  found  a  substance,  called  here,  dassenpiss.  It 
resembles  petroleum,  or  rock  oil,  and  by  many  that  have  seen  it  is  actually  considered  as  such. 
It  is  likewise  used  by  some  people  for  medical  purposes,  and  by  them  is  supposed  to  have 
greater  powers  than  is  consistent  with  any  degree  of  probability.  Finding  that  this  substance 
did  not  stand  the  same  proofs  as  petroleum,  and  at  the  same  time  that  it  was  found  only  in 
places  frequented  by  the  dasses,  I  had  sufficient  reason  to  conclude  that  it  proceeded  from  this 
animal,  and  that  it  is  most  probably  the  menstrual  excretion  of  this  creature,  as  observations 
made  on  tame  females  of  this  species  have  given  room  for  such  a  suspicion  ;  and  as,  besides, 
the  class's  excrements  are  often  found  in  this  substance,  and  seldom  anywhere  else." 

Professor  Lichtenstein  informed  Schrader,  that  "this  substance  is  found  in  small  separate 
pieces  on  rugged  mountainous  declivities,  chiefly  in  those  districts  where  the  Hyrax  capensis  is» 
most  frequently  found.  The  colonists  collect  these  pieces,  which,  when  fresh,  are  soft  and 
somewhat  glutinous,  and  press  them  together  in  large  masses,  in  which  state  the  volatile  con- 
stituents are  better  preserved.  They  employ  it  medicinally,  either  in  the  form  of  powder,  or 
infused  in  wine,  in  many  diseases,  especially  in  hysterical  complaints,  in  which  it  frequently 
acts  in  a  surprisingly  beneficial  manner." 

"The  Hottentots,"  says  Buffon,5  '-highly  prize  a  kind  of  medicine,  which  the  Dutch  call 
badger's  urine  (pissat  de  blaireau).  It  is  a  black  dry  substance,  which  has  a  very  bad  smell,  and 
is  found  in  the  crevices  of  the  rocks,  and  in  caverns.  They  say  it 'is  derived  from  the  urine  of 
these  animals,  who  always  pass  it  in  the  same  spot.  The  urine  deposits  this  substance,  which, 
becoming  dry  by  time,  acquires  some  consistence.  This,"  adds  Buffon,  "  is  very  probable;  for 
the  animal  at  Amsterdam,  almost  always  passed  his  water  in  the  same  corner  of  the  cage  in 
which  he  was  confined." 

In  the  published  accounts  of  the  dissections  of  this  animal,  no  glandular  structure,  such  as  we 
must  suppose  would  be  required  for  the  secretion  of  hyracenm,  is  mentioned.  Mr.  Qnekett 
writes  to  me  that,  having  examined  a  portion  of  the  specimen  which  I  gave  him,  he  believes 
it  •'  to  be  composed  entirely  of  excrement,  and  not,  like  castoreum  and  musk,  the  secretion  of  a 
"land  •  for  I  find,"  he  adds,  "  that  the  hyrax  capensis  has  no  anal  or  other  glands."  6  But  it  de- 
serves to  be  especially  noticed  that  dissections  of  male  animals  only  have  been  published;  while 
the  remark  of  Sparrman  would  lead  us  to  suspect  that  the  secretion  is  peculiar  to  the  female. 


i  I  eviticu*   xi.5;  Psalms,  ciii.  18. 

9  Travels  in  Europe,  Asia,  and  Africa,  between  the  years  1770  ami  1770,  I.  165.  »  Ibid.  i.  160. 

*   Vovage  to  the  Cape  of  Good  Hope,  i.  309,  1786.       '  Histoire  JXaturelle,  Supplement,  t.  vi.  p.  280,  1782. 
8  fMr.Quekctt  could  detect  no  trace  of  any  glands  likely  to  produce  the  hyraceum.— E».] 
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Farther  observations  respecting  the  anatomical  structure  of  the  animal  are  required  ere  we  can 
arrive  at  any  satisfactory  conclusion  respecting  the  origin  of  hyraceum.  My  friend,  Mr.  Thomas 
Bell,  Sec.  R.  S.,  who  some  years  since  had  in  his  possession  a  living  full-grown  male  animal 
(the  one  which  was  subsequently  dissected  hy  Professor  Owen),  tells  me  that  his  specimen  had 
no  peculiar  smell,  nor  did  lie  perceive  any  peculiar  gland  on  examination  after  death. 

Pallas'  notices,  as  unusual  and  anomalous  in  the  structure  of  the  animal,  the  mode  of  inser- 
tion of  the  ureters  into  the  fundus  of  the  bladder.  Professor  Owen  notices,  and  somewhat  cor- 
rects this  description.2  For  what  purpose  this  structure  is  designed  in  the  hyrax,  or  whether 
the  urine  undergoes  any  change  in  consequence  of  it,  Mr.  Owen  could  not  conjecture,  but  he 
alluded  to  the  alleged  medicinal  qualities  of  this  secretion. 

Sparrman's  opinion  receives  no  support  from  the  physical  and  chemical  examination  of  the 
specimen  in  my  possession. 

Dr.  Krauss,  of  Stuttgart,  who  resided  for  a  long  time  at  the  Cape,  says,  that  most  of  the  colo- 
nists regard  it  as  a  secretion  which  appears  with  the  catamenia. 

Dr.  Edward  Martiny,3  who  reports  this,  adds, "that  its  occurrence  at  the  rutting  season  gives 
great  weight  to  this  opinion.  I  regard  hyraceum,"  he  continues,  "  as  a  secretion  connected  with 
the  sexual  functions,  and  produced  by  highly  developed  preputial  and  probably  also  vaginal 
glands,  as  in  the  beaver;  but  with  this  difference,  that  while  in  the  beaver  we  know  not  whether 
this  secretion  is  at  times  evacuated,  in  the  hyrax  it  is  very  probably  actually  excreted.  For  we 
find  it  in  considerable  quantities  in  those  places  where  the  animals  are  met  with;  a  fact  ex- 
plained by  the  circumstances  that  the  animals  at  the  Cape  usually  live  in  herds.  Dr.  Krauss 
writes  to  me,  that  it  is  especially  found  in  the  fissures  of  the  variegated  sandstone  of  many 
mountains  in  the  colony,  especially  in  Kokmansklof  and  Franche  Hoek,  and  may  be  collected 
there  in  extraordinary  quantity.  In  proof  of  this,  it  may  be  mentioned  that,  some  years  ago, 
Professor  Poppig,  of  Leipzig,  received  from  the  Cape  some  bird-skins,  stuffed  with  hyraceum 
to  preserve  them.  So  that  it  must  be  met  with  in  considerable  quantity,  and  at  a  low  price, 
and  might,  therefore,  be  obtained  as  an  excellent  substitute  for  the  more  costly  castoreum."' 

Properties. — Hyraceum,  such  as  I  have  received  it,  is  a  tolerably  hard  solid  substance,  which 
breaks  with  considerable  difficulty;  and  has  a  blackish  brown  colour,  a  glistening  or  resinous 
appearance  in  places,  which  have  a  somewhat  glutinous  feel.  It  has  a  moderately  strong  odour, 
which  greatly  resembles  that  of  Canadian  castoreum.  In  taste,  also,  it  is  like  the  latter  sub- 
stance. [Its  specific  gravity  is  from  1.422  to  1.5.]  When  heated  in  the  flame  of  a  candle,  it 
evolves  a  castor-like  odour,  swells  up,  burns,  and  leaves  behind  a  spongy  coal,  with  a  whitish 
ash  on  the  apex.  From  the  yellow  colour  which  it  communicates  to  the  outer  cone  of  the  flame, 
it  manifestly  contains  sodium  or  soda,  and  from  the  intense  white  light  which  the  ash  on  the 
apex  of  the  coat  evolves,  it  obviously  contains  lime  (?).  Water  dissolves  a  considerable  portion 
of  it.  Boiled  in  alcohol,  it  communicates  a  feeble  colour  to  this  liquid.  By  boiling  in  water,  it 
evolved  a  smell  similar  to  that  of  castoreum,  and  yielded  a  decoction  which  was  of  a  dark  yel- 
lowish-brown colour,  and  very  feebly  restored  the  blue  colour  of  reddened  litmus  paper.  When 
submitted  to  dry  distillation  in  a  test-tube,  it  evolved,  first,  an  odour  of  castoreum,  then  a  dense 
white  empyreumatic  smoke,  which  communicated  a  blue  colour  to  reddened  litmus  paper, 
thereby  indicating  the  presence  of  ammonia.  Hyraceum  has  been  submitted  to  a  careful  micro- 
scopic examination  by  myself  as  well  as  by  my  friends  Dr.  Sharpey  and  Mr.  John  Quekett. 
♦Vegetable  tissues  (epidermis,  cellular  tissue,  woody  fibre,  ducts  and  spiral  vessels),  animal 
hairs,  and  siliceous  sand,  have  been  found  in  it.  Mr.  John  Quekett  observes  that  "  spirit  and 
caustic  potash  appear  to  have  little  or  no  action  on  it ;  but  they  bring  out  a  few  epithelium  scales, 
principally  of  the  scaly  variety.''  I  could  detect  no  blood  disks.  Dr.  Sharpey  also  observes  that 
he  "  saw  nothing  which  could  for  a  moment  be  taken  for  blood  particles  or  the  remnants  of  blood 
particles."  He  observed  globular  particles,  perhaps,  either  resinous  or  oily;  and  at  least  two 
kinds  of  vegetable  epidermis, one  apparently  from  a  gramineous  plant.  The  animal  hairs  were 
short  fragments,  very  fine,  and  by  no  means  numerous. 

As  the  hyraceum  which  I  have  received  contains  vegetable  remains,  and  probably,  therefore, 
is  contaminated  with  the  excrement  of  the  animal,  I  was  anxious  to  know  what  kind  of  fecal 
matter  is  discharged  from  the  bowels.  Pallas  says  that  the  "  scybala  in  ultimo  intestinp  erant 
moleculosa,  fusco-lutea."  Dr.  Andrew  Smith,  author  of  the  Illustrations  of  the  Zoology  of  South 
Jfrica,xe\ls  me  that  the  feces  are  in  little  balls,  something  like  rabbit's  dung.  He  aUo  informs 
me  that,  in  the  places  where  the  animals  live  at  the  Cape,  the  feces  occur  in  heap*  while  the 
hyraceum  is  found  in  the  crevices  of  the  rock,  as  if  it  had  run  off  in  a  liquid  state,  from  which 
he  inferred  that  it  was  a  product  of  urine  and  excrement. 

Composition.— Schrader4  submitted  hyraceum  to  chemical  examination,  and  found  its  con- 
stituents to  be  as  follows: — 


'  ZiCanfeiaJ00lOSiCa'  *"  '"  ^  "'  P'  ^  "^  '.  Proceedings  of  the  Zoological  Society,  1832. 

up.unie  en.  *  Berlin.  Jahrb.  fur  ,1    Phn-,mn,i.    ilio 


Berlin.  Jahrb.fur  cl.  Pharmacie,  1618. 
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Stearine  (Talgsubstanz) 1 

Green  resin,  soluble  in  absolute  alcohol 2 

Odorous  yellow  substance,  soluble  in  ordinary  alcohol  and  in  water  .  38 

Brown  substance,  soluble  in  water 25 

Insoluble  residue  (vegetable  fibre,  quartz  sand,  Sec.) 34 

100 

From  li is  experiments,  Schrader  concluded  that  hyraceum  was  for  the  most  part  of  an  animal 
nature,  very  probably  an  excretion,  and  that  its  medicinal  properties  resided  in  its  odorous  yel- 
low constituent,  which  dissolved  both  in  spirit  and  in  water.  Its  colour  did  not  arise  from  the 
presence  of  blood,  for  he  left  a  decoction  of  hyraceum  exposed  to  the  air  for  some  weeks,  without 
finding  that  it  underwent  putrefaction  or  any  change  of  odour.  It  still  retained  the  smell  of 
Canadian  castoreum,  and  had  scarcely  any  effect  on  reddened  litmus  paper.  By  distillation  with 
water,  a  distilled  liquor  was  obtained,  which  had  a  feeble,  faint,  somewhat  resinous  odour,  but 
no  reaction  on  test  paper.  The  minute  quantity  of  urine,  therefore,  which  it  contained,  must 
be  regarded,  like  the  sand  and  the  vegetable  substances,  as  an  accidental  impurity,  although  it 
is  not  impossible  that  these  substances  may  be  due  to  the  admixture  of  animal  excrement. 

According  to  Paffe,  it  is  produced  by  the  uropoietical  system.  The  hyrax  drinks  very  seldom, 
if  ever;  and  its  urine,  like  that  of  the  hare,  is  thick  and  glutinous.  The  animals  secrete  the 
urine  at  one  spot,  and  by  evaporation  the  tenacious  extract  sticks  to  the  root.  The  fresh  urine 
is  reddish  coloured.  Lehmann  regards  it  as  solid  excrement.  Reichel1  analyzed  hyraceum,  and 
obtained  twenty  different  substances,  including  castorin,  uric  acid,  urea,  as  well  as  benzoic  and 
hippuric  acids  ;  but  Fikentscher  says  that  he  could  not  detect  either  of  the  last  four  substances; 
and  he  gives  the  following  as  the  results  of  his  analysis:  — 

Matter  soluble  in  ether 11.5 

Matter  soluble  in  spirit  of  wine  ......  38.0 

Matter  insoluble  in  both 19.1 

Inorganic  salts 31.4 

Hyraceum 100.0 

TINCTURA  H7RACEI  (Martii).— R  Hyraceum,  powdered,  giij;  Distilled  Water  gxviij. 
Digest  at  from  8G°  F.  to  100°  for  eight  days,  frequently  shaking.  Filter,  and  to  the  solution 
add  :  Water,  sufficient  to  make  by  weight,  Sjxxj;  Rectified  Spirit  ^iij.  Mix  and  filter.  Dose, 
t1\,xx  to  f  jrj. 

With  regard  to  the  medicinal  qualities  of  hyraceum  I  have  very  little  to  say.  My  sample  is 
too  small  to  enable  me  to  make  any  experiments  with  it.  I  believe  it  to  be  inert  and  useless  ; 
but  it  has  been  supposed  to  resemble  castor  in  its  nature,  odour,  and  medicinal  qualities.  "The 
action  of  hyraceum,"  says  Dr.  Martiny,  "is  exactly  the  same  as  that  of  American  castor,  for  which 
it  may  be  substituted."  But  to  say  that  hyraceum  is  equal  to  castor  in  medicinal  properties  is, 
I  believe,  to  say  little  in  its  favour ;  for,  in  my  opinion,  there  is  no  valid  evidence  that  castor 
possesses  any  medicinal  power  whatever.  Considered  in  an  anatomical  and  physiological  point 
of  view,  both  castor  and  hyraceum  possess  some  interest,  but  as  therapeutical  agents  they  are 
worthless.  The  remedial  use  of  sexual  and  anal  secretions  and  of  excrements  (e.  g.  castor, 
musk,  civet,  ambergris,  album  graecum,  and  hyraceum)  belongs  to  the  superstitious  and  absurd 
practices  of  a  former  age,  and  the  administration  of  such  disgusting  and  useless  substances  should 
be  banished  from  scientific  medicine. 

It  has  been  used  in  the  form  of  powder,  or  of  tincture. 

[We  subjoin  an  extract  from  an  inaugural  dissertation  at  Erlangen  on  this  substance,  by 
Fikentscher,  found  among  the  author's  papers. — Ed.] 

"In  1848,"  he  says,  "a  selected  specimen  of  the  hyraceum  was  sent  from  the  Cape  to  Pro- 
fessor Martius,  who  placed  a  part  of  it  at  the  disposal  of  the  Royal  Hospital  at  Erlangen.  Pro- 
fessor Canstatt,  the  distinguished  theoretical  and  practical  physician,  submitted  it  to  a  careful 
trial,  administering  it  to  a  great  number  of  patients  in  the  hospital,  and  obtained  the  best  results. 
Professor  J.  Vogel  reported  that  at  the  hospital  of  the  University  of  Giessen,  an  application  of 
this  medicament  hail  been  made,  at  first,  in  small  doses,  without  obtaining  the  results  aimed  at, 
but  which  failure  was  remedied  by  the  administration  of  greater  doses.  As  regards  my  own 
experience,  I  have  already  treated,  in  a  space  of  two  years,  thirty  three  persons  [the  history  of 
these  cases  the  author  has  annexed  in  an  appendix],  thirteen  of  whom  were  hysterical  persons, 
thirteen  were  subject  to  gastralgia,  and  one  was  an  inveterate  hypochondriac.  Seven  of  them 
were  treated  with  the  tinct.  hyrac.  conjointly  with  other  medicines;  and  twenty-six  were  treated 
with  the  tinct.  hyrac.  pure;  all  but  eight  of  the  latter  were  restored.  The  constricting  pains  in 
the  region  of  the  stomach,  which  ordinarily  followed  every  use  of  food  or  of  liquid — the  head- 
ache loathing,  and  vomiting — were  diminished,  and  the  appetite  was  restored.  Other  hysterical 
symptoms,  as  spasms,  the  peculiar  globus  hystericus,  the  nervous  headache,  palpitation,  trem- 
bling of  the  members,  to  which  thirteen  individuals  were  before  more  or  less  subject,  disap- 
peared after  the  use  of  the  tinctura  hyracei,  except  in  three  persons. 

1  Pharm.  Central-Blatt/ur  1S49 
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"To  these,  my  own  observations,  I  will  add  those  of  two  of  my  friends:  'Dr.  Wintrich, 
docent  and  assistant  physician  at  the  Policlinik  at  Erlangen,  has  applied  the  tinctura  liyracei  (in 
does  of  from  one-half  to  one  teaspoon)  in  cases  of  spasm,  palpitation,  hysteria,  gastralgia,  as 
well  as  in  nervous  excitements  of  irritable  persons,  altogether  in  thirty  cases,  and  obtained  good 
results.  Dr.  Meinel,  at  Roth,  reported  that  he  has  made  use  of  the  tinct.  hyrac.  in  cases  of 
hysteria  and  of  chlorosis,  where  a  peculiar  irritability  of  the  nerves  existed,  and  obtained  very 
favourable  results.' 

"Finally,  we  conclude  that  the  Tinctura  Hyracei  deserves  to  be  recommended  in  most  cases 
of  irritability  of  the  nervous  system,  in  hysterical  affections,  and  in  gastralgia,  in  doses  of  from 
one-half  to  one  teaspoonful.  Every  medical  man  knows  well  the  difficulties  which  are  presented 
in  the  treatment  of  hysterical  persons:  sometimes  one  is  compelled  to  make  use  of  the  whole 
series  of  the  so-called  anti  spasmodica,  nervina,  and  antihysterica,  in  order  to  calm  the  patient; 
consequently,  it  must  be  satisfactory  to  be  able  to  make  use  of  a  medicine  which  has  been 
found  to  be  efficacious  in  most,  if  not  in  all  cases  of  this  description." 

[Since  this  was  written,  experience  has  not  confirmed  the  very  favourable  description  of  the 
new  drug  here  given.  We  are  inclined  to  put  the  same  value  on  it  as  that  assigned  by  the 
author  to  album  graeeum,  and  other  excrementitious  articles.  They  are  the  relics  of  the  super- 
stitious practices  of  a  bygone  age. — En.] 
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THE  METALLIC  CYANIDES.1 
368.  AURI  TERCYANIDUM  — TERCYANIDE  OF  GOLD. 

Formula  AuCy3.     Equivalent  Weight  277. 

The  directions  for  preparing  this  salt,  in  the  French  Codex,  are  somewhat  diffuse. 
The  process  consists  essentially  in  very  carefully  adding  a  solution  of  pure  cyanide 
of  potassium  to  a  solution  of  chloride  of  gold,  until  a  precipitate  {cyanide  of  gold) 
ceases  to  be  formed.  The  chloride  of  gold,  prior  to  solution,  should  be  deprived  of 
all  excess  of  acid  by  heating  it  in  a  salt-water  bath. 

Cyanide  of  gold  is  a  yellow  powder,  which  is  insoluble  in  water.  It  has  been 
used  in  venereal  and  scrofulous  affections,  both  externally  and  internally.  The 
dose  is  from  one-fifteenth  to  one-tenth  of  a  grain,  made  into  a  pill  with  some 
inert  powder. 

369.   HYDRARGYRI  PERCY ANIDUM— PERCYANIDE  OF 

MERCURY. 

Formula  HgCy.     Equivalent  Weight  126. 

History. — This  salt  was  discovered  by  Scheele.  Its  real  nature  was  first  pointed 
out  by  Gay-Lussac  in  1815.  It  has  been  known  by  various  appellations,  as  Prus- 
sian Mercury  {Hydrargyrum  Borussicurn),  Prussi'ate,  Eydrocyauate,  Cyanuret, 
Cyanide  or  Blcyanide  of  Mercury  {Hyd  rargyri  Prussias,  Hydrocyanas,  Cyanure- 
tum,  Cyanidum  seu  Cyanodidum). 

Preparation. — There  are  two  methods  of  preparing  this  salt;  one  recommended 
by  Proust,  the  other  by  Winckler.  Proust's  process  was  formerly  adopted  in  two 
of  the  British  Pharmacopooias. 

The  London  College  formerly  ordered,  of  Pereyanide  of  Iron  [Prussian  Blue~\  3viij;  Binoxide 
of  Mercury  ^x;  Distilled  Water  Oiv.  Boil  them  together  for  half  an  hour,  and  strain.  Evapo- 
rate the  liquor  that  crystals  may  be  formed.  Wash  what  remains  frequently  with  boiling  dis- 
tilled water,  and  again  evaporate  the  mixed  liquor  that  crystals  may  be  formed.  The  Dublin 
College  employed  of  Prussian  Blue  six  parts  ;  Nitric  Oxide  of  Mercury  five  parts  ;  Distilled  Water 
forty  parts. 

In  this  process  the  cyanogen  of  the  Prussian  blue  combines  with  the  mercury  of 
the  nitric  oxide,  while  the  iron  unites  with  the  oxygen  of  the  oxide.  Pure  per- 
eyanide of  mercury  may  be  more  economically  prepared  by  Winckler's  process. 
This  consists  in  saturating  hydrocyanic  acid  with  red  oxide  of  mercury.     The  solu- 

l  [It  wis  announced  by  the  author,  in  the  preface  to  Vol.  I  of  this  edition,  published  in  1849,  that  the 
description  of  the  various  metallic  cyanides  should  follow  that  of  hydrocyanic  acid.  Since  the  announce- 
ment was  made,  the  cyanides  have  been  struck  out  of  the  London  and  Dublin  Pharmacopoeias.  Neverthe- 
less, we  have  thought  it  advisable  to  retain  the  auhor's  account  of  these  preparations,  and  we  have  there- 
fore placed  them  in  the  Appendix— Ed.] 
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tion  is  to  be  filtered  and  allowed  to  crystallize.     In  this  process  double  decomposi- 
tion takes  place,  the  resulting  products  being  water  and  percyanide  of  mercury. 

Properties. — The  crystals  of  this  salt  are  square  prisms.  They  are  heavy, 
white,  colourless,  transparent  or  opake,  inodorous,  and  have  a  strong  metallic  taste. 
They  are  soluble  in  water,  both  hot  and  cold,  and  very  little,  if  at  all  so,  in  alcohol. 


Fiz.  442. 


Fig.  443. 


General  Form  of  Crystals  of  Bicyanide  of  Mercury. 


Crystals  with  Modified  Planes. 


Characteristics. — Perfectly  dry  percyanide  of  mercury  when  heated  yields 
metallic  mercury  and  cyanogen  gas.  The  latter  is  known  by  the  violet  or  bluish- 
red  colour  of  its  flame.  Heated  with  hydrochloric  acid  it  evolves  hydrocyanic  acid. 
It. is  not  decomposed  by  nitric  acid  or  the  alkalies.  Its  solution  throws  down  a 
black  precipitate  with  hydrosulphuric  acid,  and  white  pearly  crystalline  plates 
(liydranjip-o-iodo-cyanide  of  potassium*)  with  a  concentrated  solution  of  iodide  of 
potassium. 

[Composition. — Its  composition  is  variously  stated,  according  to  the  number 
assumed  for  the  equivalent  of  mercury.  The  greater  number  of  British  chemists 
now  consider  it  to  be  constituted  of  a  single  equivalent  of  each  element,  and  there- 
fore represented  by  the  formula  HgCy.  The  term  Percyanide  is  given  to  it,  in 
order  to  keep  the  nomenclature  in  conformity  with  that  adopted  by  the  author  in 
the  mercurial  preparations  of  the  first  volume.  There  is  no  other  cyanide  of  mer- 
cury known. — Ed.] 

Purity. — When  prepared  from  ferrosesquicyanide  of  iron  (Prussian  blue),  the 
crystals  are  usually  yellowish,  from  the  presence  of  some  oxide  of  iron.  The  fol- 
lowing tests  of  its  purity  were  published  in  the  previous  edition  of  the  London 
Pharmacopoeia : — 

Transparent  and  totally  soluble  in  water.  The  solution,  when  hydrochloric  acid  is  added, 
emits  hydrocyanic  acid,  which  is  known  by  its  peculiar  smell  ;  and  a  glass  moistened  with  a 
solution  of  nitrate  of  silver  and  placed  over  it,  gives  a  deposit,  which  is  dissolved  by  boiling 
nitric  acid.     By  heat  it  emits  cyanogen,  and  runs  into  globules  of  mercury. 

Physiological  Effects,  a.  On  Vegetables.— It  acts  on  plants  like  perchloride 
of  mercury.1 

e.  On  A  nimals.— Coulon2  found  that  it  acted  on  dogs,  cats,  sparrows,  frogs, 
snails,  &c.  like  hydrocyanic  acid.  After  death,  inflammation  of  the  stomach  was 
observed.  Ollivier  d' Angers3  tried  its  effects  on  dogs.  Seven  grains,  dissolved  in 
water,  killed  a  small  dog  in  ten  minutes,  under  attempts  to  vomit,  general  con- 
vulsions, and  exhaustion,  manifested  alternately;  respiration  and  circulation  were 
at  first  accelerated,  and  afterwards  diminished.  Similar  effects  were  produced  by 
applying  the  salt  to  the  cellular  tissue,  or  injecting  it  into  the  veins.  Tiedemann 
and  (xmehn*  detected  mercury  in  the  blood  of  the  splenic  vein  of  a  horse  to  which 
the  percyanide  had  been  administered. 


1  Goeppert,  in  De  Candolle,  Phys.  Vig.  1834. 

»  Traiie  surl'Acide  Prussique,  quoted  by  Wibmer,  Wirk.  d.  Arzneim    iii    30 

Journ.  de  Chim.  Mid.  i.  WJ. 
*  Versuche  Ub.  d.  Wege  au/welck.  Subst.  aus  d.  Magen  u.  Darmh.  ins  Blut.  gelang. 
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y.  On  Man. — Taken  in  small  doses,  it  very  readily  excites  nausea  and  vomiting. 
-Parent1  says  it  does  not  produce  the  epigastric  pain  which  the  perchloride  of  mer- 
cury readily  occasions.  Continued  use  causes  salivation.  In  one  case,  one-eighth 
of  a  grain  twice  a  day  caused  ptyalism  in  three  days.2  Mendaga3  says  it°acts 
directly  on  the  skin  and  bones,  and  hence  it  sometimes  very  speedily  allays  the 
pain  of  and  disperses  nodes. 

In  large  doses,  especially  in  very  susceptible  persons,  it  affects  the  nervous  sys- 
tem, and  causes  fainting,  anxiety,  and  cramps.  Twenty-three  and  a  half  grains  in 
one  instance4  caused  death  in  nine  days.  The  most  remarkable  symptoms  were  : 
obstinate  vomiting;  mercurial  ulceration  of  the  mouth,  and  abundant  ptyalism; 
contractions  of  the  heart,  which  at  first  were  very  strong,  but  became  successively 
slower  and  more  feeble;  the  abdomen  was  yielding,  and  not  tender,  notwithstand- 
ing the  constant  tenesmus;  suppression  of  urine;  semi-erection  of  the  penis,  and 
ecchymosis  of  this  organ,  as  well  as  of  the  scrotum ;  and,  ultimately,  convulsive 
movements. 

Uses. — It  has  been  employed  as  an  antivenereal  medicine,  and  was  first  used  as 
such  by  Brera.5  Parent6  administered  it  as  a  substitute  for  the  perchloride  of 
mercury,  over  which  it  has  several  advantages.  Thus,  being  more  soluble,  it  ought 
to  be  more  readily  absorbed;  it  does  not  give  rise  to  epigastric  pain;  and  lastly,  it 
is  not  so  readily  decomposed ;  for  alkalies,  several  salts,  and  many  solutions  of 
organic  matters,  which  decompose  corrosive  sublimate,  have  no  effect  on  it.  It 
may  be  applied  in  the  form  of  aqueous  solution  or  ointment  to  venereal  sores. 

It  has  been  employed  in  induration  of  the  liver,  in  some  chronic  skin  diseases, 
in  obstinate  headache,  and  in  other  maladies,  as  an  antiphlogistic. 

Its  principal  use  in  this  country  is  as  a  source  of  hydrocyanic  acid  and  of  cyano- 
gen gas. 

Administration. — Internally,  it  may  be  employed  in  doses  of  one-sixteenth  of 
a  grain  gradually  increased  to  one-half  of  a  grain.  It  may  be  administered  in  the 
form  of  pills  (made  with  crumb  of  bread)  or  in  alcoholic  solution.  It  will  be  fre- 
quently advisable  to  conjoin  opium,  to  prevent  nausea  or  vomiting.  When  used  as 
&  gargle  or,  wash,  we  may  employ  ten  grains  to  a  pint  of  water.  An  ointment  may 
be  prepared  of  ten  or  twelve  grains  to  an  ounce  of  lard. 

Antidote. — I  am  unacquainted  with  any  antidote  for  it.  Albumen  does  not 
decompose  it.  Perhaps  ammonia  might  be  found  serviceable,  to  diminish  the  effect 
on  the  nervous  system.  Opium  relieves  the  vomiting.  Our  principal  object  must 
be  to  remove  the  poison  from  the  stomach,  which  is  to  be  effected  by  the  stomach- 
pump,  emetics,  tickling  the  throat,  &c. 

370.   ARGENTI  CYANIDUM— CYANIDE  OF  SILVER. 

Formula  AgCy.    Equivalent  Weight  134. 

History. — This  compound,  sometimes  called  Hydrocyanate,  Cyamiret,  or  Cya- 
nodide  of  Silver,  .or  Argentum  zootinicum,  has  been  studied  by  Scheele,  Ittner,  and 
G-ay-Lussac. 

Preparation. — In  the  London  Pharmacopoeia  it  was  formerly  directed  to  be. 
prepared  as  follows  : — 

Take  of  Nitrate  of  Silver  ^ij  and  £ij.  Diluted  Hydrocyanic  Acid,  Distilled  Water,  each  Oj. 
Dissolve  the  Nitrate  of  Silver  in  the  Water,  and  add  to  them  the  diluted  Hydrocyanic  Acid,  and 
mix.     Wash  what  is  precipitated  with  distilled  water,  and  dry  it. 

In  this  process,  one  equivalent  or  27  parts  of  hydrocyanic  acid  react  on  one 
equivalent  or  170  parts  of  nitrate  of  silver;  thereby  generating  one  equivalent  or 

1  Journ.  de  Chim.  M'd.  viii.  473. 

»  Neumann,  in  Dierbach's  Neuesten  Entd.  ind.  Mat.  Med.  ii.  483,  1828. 

3  Decades  Medico-ch irurgicas  y  Farmaceuticas,  vi.  319,  in  Richter's  AusfUhr.  Arzneim.  v.  477. 

•  Journ.  de  Chim.  Med.  i.  2)0.  8  Richter,  op.  cit. 

«  Journ.  de  Chim.  MCd.  viii.  473.  • 
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134  parts  of  cyanide  of  silver,  and  one  equivalent  or  9  parts  of  water,  and  setting 
free  one  equivalent  or  54  parts  of  nitric  acid. 

Properties.— When  first  thrown  down  it  is  a  curdy  precipitate,  which  by  dry- 
ing  becomes  pulverulent.  It  is  insipid,  insoluble  in  water,  but  dissolves  in  caustic 
ammonia.  It  is  decomposed  by  hydrochloric  and  hydrosulphuric  acids,  both  of 
which  develop  with  it  hydrocyanic  acid.  It  combines  with  other  metallic  cyanides 
to  form  the  argento  cyanides.  By  exposure  to  the  atmosphere  and  solar  rays  it 
slowly  assumes  a  violet  tint.  It  is  slowly  decomposed  by  mixture  with  neutral 
vegetable  substances.1 

Characteristics. — It  is  insoluble  in  cold  nitric  acid,  but  soluble  in  the  boiling 
acid.  When  carefully  dried  and  then  heated  in  a  glass  tube,  it  yields  cyanogen 
gas  (which  is  readily  known  by  its  combustibility  and  the  bluish-red  colour  of  its 
flame)  and  a  residuum  of  metallic  silver.  The  latter  is  recognized  by  the  before- 
mentioned  tests  for  this  metal. 

Composition. — The  following  is  the  composition  of  this  substance  : — 

Atoms.        Eq.Wt.  Per  Cent. 

Silver 1  108  80.60 

Cyanogen 1  26  19.40 

Cyanide  of  Silver    ...     1  134  100.00 

Physiological  Effects  and  Uses. — I  am  unacquainted  with  any  experiments 
made  to  determine  its  effects  on  man  and  animals.  Serre,  of  Montpellier,3  gave  it 
in  syphilitic  maladies,  in  doses  of  one-tenth  and  even  one-eighth  of  a  grain,  with- 
out the  least  inconvenience.  It  was  introduced  into  the  London  Pharmacopoeia,  at 
the  suggestion  of  Mr.  Everitt,  as  a  source  of  hydrocyanic  acid,  but  it  has  been  ex- 
cluded from  the  last  edition. 

371.  ZINCI  CYANIDUM .— HYDROCYANATE,  CYANIDE, 
OR  CYANURET  OF  ZINC 

Formula  ZuCy.     Equivalent  Weight  58.5. 

This  salt  was  introduced  by  the  German  physicians,  as  a  substitute  for  hydrocy- 
anic acid.  It  is  prepared  by  adding  recently-made  oxide  of  zinc  to  hydrocyanic 
acid;  or  by  adding  a  solution  of  sulphate  of  zinc  to  a  solution  of  cyanide  of  po- 
tassium. It  is  a  white  powder,  insoluble  in  water  or  alcohol.  If  a  strong  mineral 
acid  be  added  to  it,  hydrocyanic  acid  is  developed,  and  a  soluble  salt  of  zinc  obtained. 
The  latter  is  recognized  by  the  tests  before  mentioned  for  a  solution  of  zinc.  It 
consists  of  one  equivalent  or  32  parts  of  Zinc,  and  one  equivalent  or  26  parts  of 
Cyanogen. 

Its  effects  have  not  been  carefully  ascertained,  but  they  are  supposed  to  be  similar 
to  those  of  hydrocyanic  acid.  It  has  been  used  principally  in  affections  of  the  nerv- 
ous system,  as  epilepsy,  hysteria,  and  chorea.  It  has  also  been  employed  in  car- 
dialgia  and  cramps  of  the  stomach,  and  as  an  anthelmintic  in  children.  The. dose 
is  a  quarter  of  a  grain  to  a  grain  and  a  half,  three  times  a  day.  It  may  be  taken 
in  the  form  of  powder  mixed  with  calcined  magnesia. 


'  Journ.  de  Chim.  Med.  2nde  ser.  iii.  407.  2  Medico-Chirurgical  Review,  July,  1840. 
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372.  RADIX  SUMBUL.— SUMBUL  ROOT. 

SlTMBtJL,1  SAMEUL,  MCSK-ROOT. 

(Racine  de  Sambola  ou  Sambula,  Guibourt.- — Moschus-wurzel  of  the  Germans.) 

This  drug  was  introduced  into  Germany  from  Russia  about  the  year  1840;  more 
recently,  it  has  been  brought  under  the  notice  of  the  medical  profession  in  England.3 

The  botanical  origin  of  Sumbul  root  is  involved  in  obscurity;  from  a  resemblance 
which  it  bears  to  Angelica,  there  is  reason  to  think  it  is  afforded  by  some  nearly 
allied  umbelliferous  plant.  It  has  been  supposed  a  native  of  Persia ;  but  we  think 
there  is  greater  reason  to  conclude  that  it  is  produced  in  some  of  the  more  remote 
regions  of  Central  Asia.  Dr.  Granville  states  that  it  is  brought  into  the  Moscow 
drug-market  by  way  of  Kiakta. 

Two  varieties  of  Sumbul  have  appeared  in  English  commerce,  viz : — 

1.  Russian  Sumbul  Root  (Radix  Sumbul  Muscovitici). — The  Sumbul  imported 
from  Russia  occurs  in  nearly  circular  pieces,  formed  by  the  transverse  section  of  a 
large  root;  these  pieces,  which  have  a  dirty,  somewhat  worn  appearance,  are  from 
about  2|  to  5  inches  in  diameter,  and  from  f  of  an  inch  to  1£  inches  in  thickness 
at  the  edge,  which,  owing  to  unequal  contraction  in  drying,  is  thicker  than  the 
central  portion.  On  the  outer  edge  they  are  covered  with  a  dusky,  brown,  rough 
bark,  frequently  beset  with  short  bristly  fibres ;  the  interior  consists  of  a  spongy, 
coarsely  fibrous,  dry,  yellowish-white  mass,  of  a  somewhat  farinaceous  appearance. 
Some  pieces,  constituting  the  crown  portion  of  the  root,  are  covered  with  a  papery 
bark.  The  root  has  a  pure  musky  odour.  Its  taste  is  rather  bitter,  and  very 
slightly  acrid. 

2.  Indian  Sumbul  Root  (Chinese  Sumbul  Root  f);  Radix  Sumbul  Indict. — A 
second  variety  of  Sumbul  root  has  been  imported  into  England  from  Bombay.  It 
is  stated  to  be  of  closer  texture,  firmer,  denser,  and  of  a  more  reddish  tint  than 
the  Russian  sort.  Some  of  the  pieces  are  said  to  bear  a  slight  resemblance  to  in- 
ferior rhubarb.     In  odour  it  is  perhaps  less  powerful  than  the  Russian.4 

Sumbul  root  has  also  been  brought  to  England  vid  China.  A  sample  in  our 
possession,  said  to  have  been  thus  obtained,  is  in  smoothly  cut  slices,  having  the 
cut  surface  of  a  dusky  yellow  or  reddish-brown,  surrounded  with  a  paler  zone.  The 
external  thin  bark  has  been  mostly  peeled  off,  leaving  visible  a  pale  yellow  inner 
bark.  The  pieces,  which,  from  their  regular  edges,  appear  to  have  been  cut  from 
a  dried  root,  are  smaller  than  those  of  the  Russian  sumbul,  denser,  and  sometimes 
of  an  almost  unctuous  aspect.  The  odour  resembles  that  of  the  Russian  sumbul, 
though  rather  weaker;  the  taste  is  bitter,  and  slightly  suggestive  of  ammoniacum. 
Judging  from  the  description  of  Indian  sumbul  root  given  in  the  Pharmaceutical 
Journal,5  this  variety  is  identical  with  it. 

Sumbul  root  has  been  analyzed  by  several  German  chemists,8  the  results  of  whose 
investigations  show  it  to  contain  a  volatile  oil ;  two  balsamic  resins,  one  soluble  in 
ether,  the  other  in  alcohol ;  wax,  starch,  &c.  In  addition  to  these,  a  crystallizable 
acid  has  been  obtained  in  minute  quantity  by  Dr.  Reinsch,  and  named  by  him  Sum- 

bulic  acid. 

Sumbul  root  may  be  administered,  in  substance,  in  doses  of  from  grs.  nj  to  grs. 
viij;  in  tincture,  made  by  digesting  for  seven  days  5 i j  of  the  root  in  ,$xvj  of  proof 
spirit.7     An  ethereal  tincture  is  likewise  employed,  as  may  be  also,  according  to 

1  The  Arabic  word,  Sumbul,  signifying  an  ear  or  spike,  has  been  applied  to  several  odoriferous  drugs, 

£•    to  the  true  spikenard,  Nardostachys  Jatamansi,  De  Cand.,  the  Sumbul  Hindee  or  Indian  Sumbul 

of 'the  East-  see  Sir  William  Jones  On  the  Spikenard  of  the  Antients,  in  the  Static  Researches,  ii.  405,  iv. 

lit    Lond.  1799  '  also  Richardson's  Persian,  Arabic,  and  English  Dictionary,  word  Sumbul,  i.  544,  Lond. 

1806.  .  ,        ,  ...    ...    ,nc 

*  Hist  de~S  Drogues,  4eme  edit.  in.  mo. 

»  See  The  Sumbul,  a  New  Asiatic  Remedy, by  A.  B.  Granville,  M.D.  Lond.  1850. 

*  Pharmaceutical  Journal  and  Transactions  for  Feb.  1852,  xi.  358. 

,  y^[   xi   p  353.  «  Quoted  in  Journ.  de  Pharm.  xix.  278,  ISol . 

'  Pharmaceutical  Journal  and  Transactions,  xi.  144. 
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Dr.  Granville,  an  aqueous  infusion,  decoction,  or  extract.     The  alcoholic  tincture 
ruay  be  given  in  doses  of  from  i\xx  to  n^lx. 


[Note. — TTe  subjoin  a  list  of  some  papers  published  by  the  author  in  the  Phar- 
maceutical Journal  since  the  previous  edition  of  his  work.  They  will  be  found  to 
contain  many  subjects  of  interest  in  addition  to  those  noticed  in  these  volumes.] 

1.  On  the  Colouring  Matter  of  Dutch  or  Cake  Litmus.    Vol.  IX.  No.  1;  also 

Vol.  X.  No.  9. 

2.  On  Socotrine  Aloe  Juice.     Vol.  XL  No.  10. 

8.  On  the  Cardamoms  of  Abyssinia.     Vol.  VI.  No.  10. 

4.  On  Grains  of  Paradise.     Vol.  II.  No.  7. 

5.  On  some  Rare  Kinds  of  Rhubarb.     Vol.  IV.  No.  10. 

6.  Some  Observations  on  Potato  Starch.     Vol.  III.  No.  1. 

7.  The  Varieties  of  the  Almond.    Vol.  VI.  No.  5. 

8.  On  the  Myrospermum  -of   Sonsonate.     Vol.  X.  No.  8.     [Dr.  Royle  has 

proposed  to  call  this  after  the  author,  Myrospermum  Pereirae]. 

9.  On  the  Black  Balsam  of  Peru.    Vol.  XL  No.  5. 

10.  On  the  Plants  from  which  Senna  Leaves  are  obtained.     Vol.  IX.  No.  1. 

11.  On  Xyloidine,  or  Gun-Cotton.     Vol.  VI.  No.  5. 

12.  On  Mishmee  Bitter,  or  Coptis  Teeta.     Vol.  XL  No.  7. 

13.  On  the  Flower  Buds  of  Calysaccion  Longifolium.     Vol.  X.  No.  9. 

14.  Notice  of  some  Vegetable  and  Animal  Substances,  Natural  Products  of  New 

Granada.     Vol.  XL  No.  6. 

15.  On  the  iEgle  Marmelos,  or  Indian  Bael.     Vol.  X.  No.  6. 
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mellitic. ii.  947 

menispermic ii.  1074 

mctagallic ii.  328 

metapliosphoric.    i.  349 

muriatic  i.  384 

myronic ii.  1002 

myrrhic ii.  867 

native  boracic i.  341 

nicotianic ii.  490 

nitric i.  414 

nitric  diluted i.  421 

liquid  i.  415 

nitro-hydrochloric  i.  421 

nitro-muriatic...   i.  421 

nitrous  i.  417 

Nordhausen  or  fu- 
ming sulphuric  i.  365 

cenanthylic ii.  377 

of  amber ii.  965 

of  lemons,    con- 
crete   ii.  947 

oleic  i.  549 

opianic  ii.  1029 

oxalhydric i.  715 

oxalic ii.  954 
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Acid,  oxygenated  muri- 

a'tic i.  378 

palmitic i-  549 

parallinic  ii.  274 

pectic ii-  819 

phocenic  i.  549 

phosphoric i.  349 

picrotoxic ii.  1073 

pimentic  ii.  758 

pinic ii.  288,  300 

polygalic ii.  993 

prussic  ii.  778 

pyro-gallic  ii.  328 

pyro-guaiacic ii.  885 

pyro-ligneous  ii.  304,  938 

pyro-meconic ii.  1032 

pyro-phosphoric     i.  349 

pyro-tartaric ii.  952 

pyruvic  ii.  952 

rhabarberic  ii.  431 

rheic ii.  431 

ricinic  ii.  377 

.  ricinoleic ii.  377 

rubinic  ii.  698 

sabadillic  ii.  188 

saccharic  i.  715 

salicylous ii.  316 

smilasperic ii.  551 

solid  arsenious  ...  i.  618 

stearic i.  549 

strychnic  or  iga- 
suric   ii.  536 

succinic ii.  965 

sulpharsenious...   i.  621 

sulphosinapic ii.  1005 

sulphovinic  , ii.  917 

sulphuric  i.  360 

sulphurous  i.  373 

sylvic ii.  300 

tanacetic ii.  597 

tannic  ..  ii.  315,  325,  698 

tartaric ii.  950 

tartralic ii.  952 

tartrelic ii.  952 

ulmic  ii.  332 

valerianic ii.  611 

vapour  i.  335 

veratric  ii.  188 

virgineic  ii.  993 

vitriolated  tartar  i.  481 

vitriolic  i.  361 

vulpinic  ii.  69 

zootic ii.  778 

Acids  i.  143,  211 

Acidulo-alkaline     wa- 
ter*    i.  320 

Acidulous    or    carbo- 
nated waters i.  320 

tartrate  of  potash  i.  508 

Acidum  aceticum ii.  935 

dilututn  ii.  940 

forte  ii.  940 

glaciale  ii.  940 

aceticum  aromat- 

icum ii.  946 

camphoratum  ii.  947 
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Acidum  arscniosum...   i.    614 

benzoicum ii.    573 

boracicum  i.     341 

borussicum ii.     778 

carbonicum i.    335 

chloro-hydrargy- 

ricum i.     803 

citricum  ii.    947 

filiceum  i.    100 

gallicum  ii.    327 

hydriodicum  i.    406 

hydrochloricum ..   i.    384 

dilutum i.    392 

hydrocyanicum  ..  ii.    778 

dilutum  ii.    778 

hydrosulphuricum  i.    375 

iodicum  i.    405 

muriaticum  i.    387 

dilutum  i.    392 

nitricum i.    414 

dilutum  i.    421 

dulcificatum  ii.    925 
nitro-hydrochlor- 

icum  i.    421 

nitro-muriaticum  i.    421 
nitroso-nitricum.    i.    417 

nitrosum i.    417 

oxalicum ii.    954 

phosphoricum  ...   i.    349 

dilutum i.    350 

pyrogallicum ii.    328 

quercitannicum ..  ii.    325 

succiuicum ii.    965 

sulphuricum  i.    360 

aromaticum    i.    372 

dilutum  i.    372 

purum i.    369 

venale  i.    367 

sulphurosum i.    373 

tannicum  ii.    325 

tartaricum ii.    950 

zooticum ii.    778 

Acipenser         gUlden- 

stiidtii ii.  1138 

huso  ii.  1138 

ruthenus ii.  1138 

stellatus ii.  1138 

sturio ii.  1138 

Acology i.      65 

Aconite  ii.  1085 

Aconiti,  extractum  ...  ii.  1091 
alcoholicum   ii.  1091 

tinctura ii.  1090 

Aconitic  acid  ii.  1086 

Aconitine  ii.  1092 

Aconitina  ii.  1092 

Aconitinae,  solutio  ....  ii.  1093 

unguentum ii.  1093 

Aconitum  lycoctonum  ii.  1086 
medium  Schrade- 

ri  ii.  1086 

napellus ii.  1085 

paniculatum,  var. 

Storkianum  ...  ii.  1086 

Acorus  calamus ii.    158 

Acotyledones  ii.      49 
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Aerids i.  206 

Acrid  resin ii.  377 

Acrita  n  1101 

Acrogens  ii.  97 

Adeps  praeparatua  ....  ii.  1170 

suillus ii.  1170 

Adhesive  plaster  i.  553 

Adiantum  or  maiden- 
hair   ii.  98,101 

Adipsa  i.  210 

Adragantin ii.  821 

iEolopile i.  80 

Aer  i.  457 

Aerated  magnesia  wa- 
ter    i.  593 

mineral  alkali  ...   i.  513 

iErugo  i.  763 

crystallisata i.  764 

JEsthetica i.  238 

^Etherea  i.  258 

.ZEther  aceticus ii.  930 

iEther  hydrochloricus  ii.  929 

sulphuricus  ii.  916 

iEthercum,  oleum  ....  ii.  923 

^Ethereo-oleosa  i.  251 

iEtheris      compositus 

spiritus ii.  922 

nitrici  spiritus  ...  ii.  925 

sulphuricispiritusii.  922 

iEthiops  absorbens  ...    i.  782 

martialis i.  721 

mineral i.  793 

TCgetabilis ii.  56 

Affusion,  warm  i.  82 

cold  i.  88 

cool  i.  89 

tepid i.  89 

Agaric  of  the  oak ii.  93 

larch ii.  91 

surgeons ii.  93 

Agaricus  campestris  .  ii.  93 

dealbatus  ii.  96 

dryophilus ii.  96 

Faenisccii  ii.  96 

edulis ii.  93 

Georgii ii.  96 

oreades ii.  95 

semi-globatus ii.  96 

Agathotes  chirayta  ...  ii.  527 

Ague  drops,  tasteless  i.  635 

Agrypnotica i.  247 

Aikin's    ammonio-tar- 

t rate  of  iron i.  752 

Air,  alkaline i.  423 

atmospheric i-  457 

cold  |.  87 

dephlogisticated .   i-  292 

nitrous  i.  411 

fixed  i.  335 

inflammable  i-  296 

mephitic  i-  411 

phlogisticated ....   i-  411 

Albumen Ji-  1154 

an  antidote  for 
corrosive  subli- 
mate     i-  809 
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Allmmenin  or  oonin  ..  ii.  1155 

Alcali  mineralc i.  513 

Alchemilla  arvensis  ..  ii.  809 

Alcohol ii.  897 

of  sulphur  i.  376 

preparation  of  ...  ii.  902 
pharmaceutical 

uses  of  ii.  913 

Alcoholica  i.  258 

Alcoholometry ii.  904 

Alcool6s ii.  913 

Aldehyd  ii.  926 

Ale  ii.  118 

Algae ii.  50 

Algarotk's powder  ....  i.  644 

Aliments i.  115,  131 

compound  i.  117 

Alizarine   .' ii.  018 

Alimentary  principles   i.  115 

Alkali,  aerated  mineral  i.  513 
mild   mineral    or 

fossil i.  513 

mild  vegetable  ...   i.  468 

vegetable  i.  460 

volatile  i.  423 

Alkalina i.  216 

Alkaline  air  i.  423 

salt i.  546 

solution,     Brand- 

ish's i.  460 

waters i.  323 

Alkanet  root ii.  508 

Alkanna  tinctoria ii.  508 

Allium  ascalonicum  ..  ii.  213 

cepa  ii.  213 

porrum ii.  213 

sativum  ii.  212 

schsenoprasum  ...  ii.  213 

scorodoprasum  ..  ii.  213 

syrupus  allii  ii.  213 

Allopathia i.  170 

Allyle i.  252 

Allspice  ii.  750 

Almond  confection  ...  ii.  767 

common ii.  763 

emulsion ii.  767 

milk ii.  707 

oil ii.  708 

paste ii.  767 

Almonds,  bitter ii.  704 

volatile  oil  of  ii.  771 

sweet ii.  764 

oil  of ii.  768 

Amorphous  quinia  ....  ii.  671 

Alnus  glutinosa i.  293 

Aloe ii.  193 

abyssinica ii.  193 

africana ii.  193 

arborcscens  ii.  194 

barbadensis ii.  193 

caballina ii.  199 

capensis ii.  198 

colata ii.  200 

Commelini ii.  104 

de  Mocha  ii.  199 

ferox ii.  193 
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Aloehepatica ii.  198 

indica ii.  196 

purpurascens  ....  ii.  104 

Socotrina  ii.  194 

spicata  ii.  194 

vulgaris ii.  193 

Aloes,  Barbadocs ii.  195 

Bethelsdorp ii.  196 

caballine ii.  199 

Cape  ii.  195 

Curacoa ii.  196 

fetid ii.  199 

genuine  hepatic,  ii.  197 

horse  ii.  199 

Indian ii.  197,  199 

Mocha ii.  199 

Socotrine  ii.  195 

Aloesin ii.  201 

Aloesic  acid ii.  "201 

Alpinia  alba ii.  250 

chinensis ii.  250 

galanga ii.  250 

nutans ii.  250 

Alterants  or  alteratives  i.  145 

Althaea  officinalis ii.  985 

Althein ii.  986 

Alternatives,  voltaic,   i.  99 

Alum,  antidote  for  ...   i.  605 

cataplasm i.  605 

common,  orpotashi.  599 

dried i.  600 

native i.  599 

poultice i.  605 

roch  or  rock i.  600 

Roman  i.  600 

water  (Bates's) ..   i.  605 

whey i.  605 

Alumen  i.  599 

exsiccatum i.  605 

potassicum i.  599 

Alumina  i.  598 

hydrate  of i.  598 

Aluminse  acetas i.  605 

Aluminum,  compounds 

of i.  598 

Amadou ii.  93 

xVmanita  ii.  96 

muscaria  ...  i.  152;  ii.  96 

Amanitin  ii.  97 

Amara i.  244 

pura  i.  244 

Amaryllidacese ii.  222 

Amber  ii.  963 

camphor ii.  963 

oil  of,  volatile  ...  ii.  964 

volatile  resin  of.,  ii.  963 

Ambergris ii.  1158 

Amblotica  i.  290 

Amblothridia  i.  290 

Ambra  grisea ii.  1158 

Ambreine ii.  1158 

American  calumba  ...  ii.  530 
Amide  theory.  Kane's   i.  423 
Amic  In-chloride  of  mer- 
cury     i.  809 

Amylic  alcohol ii.  900 
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Ammonia  

i     423 

acetate  of  

L    454 

or  ammoniacal  gas 

.    423 

Bcrthollet's  neu- 

tral   carbonate 

of 

i.    443 

citrate  of 

.    466 

i.    450 

hvdrochloratc  of. 

.    444 

hydrosulphates  of 

i.    449 

hydrosulphuretof 

t.    450 

i.    433 

liniment  of  sesqui- 

carbonate  of... 

i.    443 

i.    444 

neutral  carbonate 

of 

i.    436 

_neutral  hydrosul- 

i.    450 

nitratc  of 

i.    454 

.    433 

.    45G 

l.    434 

subcarbonate  of.. 

l.    438 

.    453 

tartrate  of 

.    450 

water  of 

.    426 

.    428 

Ammoniacalia  

.    256 

Ammoniacum i 

l.    720 

i.    723 

.    454 

acetatis  aqua 

.    454 

.    454 

.    426 

.    443 

bih\  drosulphas  ..   i 

.    450 

.    434 

carbonatis  aqua.. 

.    426 

causticte  aqua  ... 

.    426 

.    456 

chloride  of  i 

.    444 

cupro-sulpbas  ...   i 

.    760 

hvdrochloras  ....    i 

.    444 

liydrosulphates  ..    ] 

.    449 

liydrosulphuretum 

L    460 

.    426 

.    428 

monocarbonas  ...   i 

.    436 

murias  i 

.    444 

.    454 

.    456 

sesquicarbonas...   i 

.    438 

sesquicarbonas 

pyro-oleosa ....   i 

.    443 

sesquicarbonatis 

.    442 

.    453 

tartras  i 

.    456 

Ammoniaretum  cupri  i 

.    760 

Ammonio-chloride   of 

mercury  i 

.    809 

Ammoniated    submu- 

riate  of  mercury  ...   i 

.    809 

Ammonium,  chloride  of  i 

.    444 

theory,  Berzelius's 

.    425 
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Ammoniuret  of  terox- 

ide  of  gold i.  835 

Amomum  Afzelii ii.  248 

angustifolium  ...  ii.  246 

cardamomum  —  ii.  240 

citratum ii.  247 

Clusii ii.  247 

globosum  ii.  249 

granum   paradisi  ii.  241 

great  winged  ....  ii.  245 

korarima  ii.  246 

macrospermum  ..  ii.  248 

madagascariense  ii.  246 

maximum ii.  245 

melegueta ii.  241 

racemosum ii.  240 

villosum ii.  249 

zingiber ii.  229 

Amorphous   or  black 
sulphuret      of 

mercury  i.  793 

tersulphuret     of 

antimony  i.  652 

Amygdalae ii.  763 

amarse ii.  764 

dulces ii.  7G4 

Amygdalin  ii.  705 

Amygdalus  communis  ii.  763 

Persica ii.  771 

Amylum ii.  124 

mandiocce ii.  382 

solani  tuberosi ...  ii.  501 

tritici ii.  124 

Amyris  elemifera ii.  868 

kataf ii.  865 

1'lumieri ii.  868 

zeylanica  ii.  868 

Anacathartica  i.  267 

Anacyclus  pyrethrum  ii.  593 

Anassthetica i.  238 

Analeptica  i.  251 

Anamirta  cocculus  ...  ii.  1072 

Anaphrodisiaca  i.  289 

Anatripsologia i.  173 

Anchusa  tinctoria ii.  508 

Anchusic  acid  ii.  508 

Anda  brasiliensis ii.  380 

Andira  inermis ii.  836 

retusa ii.  837 

Andropogon   calamus 

aromaticus ii.  154 

citratum  ii.  156 

iwarancusa ii.  154 

muricatus ii.  153 

nardoides ii.  154 

schoenanthus ii.  155 

Anethumgraveolens..  ii.  706 

Angelica,  garden ii.  709 

sativa  ii.  709 

Angiosperma? ii.  312 

Angostura  bark ii.  880 

false  bark ii.  881 

Angosturin ii.  882 

Anima  articulorum  ...  ii.  181 

Animal  black i.  331 

charcoal  i.  331 
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334 
965 
550 
703 


Animal  charcoal,  puri- 
fied     i 

oil,  Dippel's ii 

soda  soap  ...   i 
Anise " 

star ii.  703,  1080 

Aniseed  ii.  703,  1080 

Anisum  stellatum  ....  ii.  1080 

Annulosa  ii.  1106 

Antacida i.    216 

Antagonism  or  counter- 


i. 

170 

l. 

259 

Anthelmintics,  mecha- 

i. 

198 

ii. 

590 

590 

ii. 

347 

l. 

247 

Anthriscus  cerefolium 

n. 

737 

n. 

728 

l. 

283 

Antiaris  toxicaria  .... 

n. 

347 

i. 

201 

Antidotes,  mechanical 

i.  198 

202 

201 

202 

251 

Antimonial  powder  ... 

64V 

670 

222 

646 

659 

et  potassre  tartras 

659 

644 

oxysulphurctum 

655 

potassio-tartras.. 

659 

sesquisulphure- 

l. 

650 

i. 

650 

l. 

6bo 

sulphurctum  prae- 

paratum  ...  i.  651 

652 

i. 

644 

tersulphuretum .. 

l. 

650 

amorplmm  .. 

l. 

652 

Antimonii    tersulphu- 

retum praecipitatum 

i. 

655 

Antimonium     tartari- 

l. 

659 

i. 

646 

Antimony,  amorphous 

tersulphuret  of 

l. 

652 

common  or  crude 

l. 

651 

compounds  of .... 

l. 

644 

l. 

644 

glass  of 

l. 

646 

golden  sulphuret 

of 

l. 

657 

muriate  of  hydro- 

chlorate  of 

l. 

057 

nitro-muriatic  ox- 

ide of 

6411 

oil  or  butter  of... 

657 

650 
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Antimony,     pentasul- 

phurctof i.  657 

precipitated    sul- 

phuret  of i.  655 

precipitated   ter- 

sulphuret  of...   i.  655 

protochloride  of    i.  657 

red i.  652 

sulphur  of i.  652 

sesquichloride  of  i.  657 

sulphuret i.  650 

tartarized i.  659 

terchloride  of  ....   i.  657 

teroxide  of i.  644 

tersulphuret  of...   i.  650 

Antipathia  i.  168 

Antiseptica i.  205 

Antiseptics i.  205 

Antispasmodics  ...  i.  223,  251 

Antsjar  or  upas i.  347 

Aphrodisiaca  ii.  289 

Apis  mellifica  ii.  1132 

Apargia  hispida  ii.  605 

Aporetine ii.  431 

Apples,  mad ii.  321 

Aqua i.  298 

acidi  carbonici  ...   i.  340 
hydrosulphu- 

rici i.  376 

aluminosabateanai.  605 

ammonite  i.  426 

acetatis i.  454 

carbonatis ...   i.  442 

causticae i.  426 

amygdalas  amarae  ii.  766 

anethi  ii.  707 

anisi  ii.  704 

argentea  i.  765 

aurantii ii.  981 

barytae  muriatis    i.  560 

binelli ii.  959 

calcis i.  564 

muriatis i.  575 

camphorae ii.  403 

carbonatis    sodas 

acidula  i.  523 

carui ii.  702 

cassiae ii.  395 

castorei ii.  1174 

cinnamomi  ii.  392 

coloniensis  ii.  981 

cupri  ammoniati    i.  762 

destillata  i.  303 

ex  flumine i.  313 

lacu i.  314 

palude i.  314 

puteo i.  312 

ferruginosae    car- 

bonicse  i.  318 

floris  aurantii ....  ii.  981 

foeniculi ii.  706 

fontana i-  311 

fortis i-  417 

duplex i.  417 

simplex i.  417 

hordeata ii-  117 
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Aqua  hungarica ii.  452 

hydrogenii  i.  298 

imbrium  i.  311 

infernalis  ii.  162 

kali  i.  472 

lauro-cerasi  ii.  775 

lavandulse ii.  442 

luciae i.  433 

magnesia?    bicar- 

bonatis i.  592 

marina  i.  314 

menthas  piperitae  ii.  446 

pulegii  ii.  447 

viridis ii.  445 

mercurialis  nigra  i.  788 

metallorum  i.  765 

naphae ii.  980 

nitrogenii  protox- 

ydi i.  403 

nivalis i.  311 

oxygenii i.  296 

oxymuriatica  ....   i.  382 

phagedenica i.  789 

mitis i.  788 

picis  liquidas ii.  304 

pimentae ii.  758 

pluvia i.  311 

pluvialis i.  311 

potassas i.  464 

sulphureti...   i.  477 

pulegii  ii.  447 

regia i.  421 

reginae  hungariae  ii.  452 

rosae  ii.  801 

rosmarinse ii.  452 

sambuci ii.  699 

sappbirina i.  762 

Aquae  acidulae  i.  320 

communes i.  305 

destillatae  i.  303 

ferruginosae  i.  317 

medicatae  i.  304 

mincrales  i.  315 

salinas  i.  o-~ 

sulphureas  seu  he- 

paticae i.  319 

vitriolicae  i.  318 

Aquila  alba i.  795 

Araceae ii.  157 

Araliaceae ii.  699 

Arbor  alba  ii.  751 

Arbutus  uva  ursi ii.  580 

Arcanum   duplicatum  i.  481 

tartari i.  505 

Archangelica  officina- 
lis   ii.  709 

Arctostaphylos     uva- 

ursi  ii.  580 

Ardent  spirit  ii.  900 

production  of 

ii.  900 

Areca  catechu  ii.  170 

nut ii.  170 

Arena  calida i.  78 

Arenation i.  78 

Argel ii.  552 
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Argel  leaves,  flowers, 

and  fruit ii.  844 

Argenti  chloridum  ...   i.  824 

cyanidum ii.  1183 

cyanuretum i.  833 

nitras i.  824 

oxydum i.  823 

Argentum i.  822 

nitratum i.  824 

oxydatum  fuscum  i.  823 

vivum  i.  765 

zootinicum  ii.  1183 

Argol,  or  crude  tartar  i.  508 

Aricina ii.  670,  675 

Arisasma  atrorubens..  ii.  158 

Aristolochiaceae ii.  384 

Aristolochia  longa  ....  ii.  387 

rotunda ii.  387 

serpentaria ii.  384 

Armoracia  cochlearia  ii.  1000 

Arnica  montana ii.  597 

Arnicin ii.  598 

Arnieina  ii.  598 

Aroidece  ii.  157 

Aromata i.  253 

Aromatic  confection.,  ii.  393 

powder ii.  392 

vinegar ii.  946 

Arrack  ii.  913 

Arrow-root,  East  In- 
dian    ii.  225 

English ii.  502 

Brazilian ii.  383 

Portland ii.  157 

West  Indian ii.  224 

Arseniate  of  iron i.  747 

Arsenic  and  its  com- 
pounds     i.  613 

antidotes  for i.  638 

butter  of i.  642 

flowers  of i.  615 

glacial  white i.  615 

iodide  of i.  643 

oxide  of i.  614 

red i.  642 

white  i.  614 

yellow i.  643 

Arsenical  ointment  ...   i.  642 

paste i.  642 

solution i.  815 

Arsenicibisulphuretumi.  642 

ceratum i.  642 

iodidum i.  643 

sulphureta i.  643 

superiodidum  —   i.  643 

tcriodidum  i.  643 

unguentum i.  642 

Arsenicum i.  613 

iodatum i.  643 

purum i.  614 

Arsenious  acid i.  614 

rough i.  615 

Arsenite  of  potash,  so- 
lution of  i.  640 

Artanthe  elongata  ....  ii.  '.\~u 

Artemisia  absinthium  ii.  594 


1192 


INDEX. 


V.\r,r, 

Artemisia  Chinensis...  ii.  595 

Indiea ii.  595 

moxa  ii.  595 

vulgaris ii.  595 

Artesian  wells  i.  312 

Arthritifugum     mag- 
num      i.  91 

Articulate ii.  HOG 

Artocarpaceae  ii.  347 

Artoearpus  incisa ii.  347 

Arum  maculatum ii.  157 

Asadulcis ii.  570 

Asafoetida  ferula ii.  712 

sea  officinalis  ...  ii.  187 

Asarabacca,    common  ii.  385 

Asarite  ii.  386 

Asarum  camphor ii.  386 

europajum ii.  385 

Ascaria    lumbricoides  i.  262 

vermicularia i.  261 

Asclcpiadaceae ii.  551 

Asclepias  gigantea  ...  ii.  552 

pseudoslrsa ii.  551 

Ashes,  hot i.  78 

Ash,  manna ii.  560 

Asiatic  pills  i.  642 

Asparagus ii.  986 

Asparagus  officinalis   ii.  214 

Asparamide ii.  986 

Aspartic  acid ii.  986 

Aspidium  filix  mas  ...  ii.  98 

Assafcetida ii.  712 

Astacus  lluviatilis ii.  1136 

Asteroideaa ii.  589 

Astragalus  ii.  819 

aristatus ii.  819 

creticua ii.  820 

gummifer ii.  820 

strobiliferus ii.  820 

verus ii.  820 

Astringentia i.  200 

vegetabilia  pura   i.  243 

Astringents  i.  201 

Atmospheric  air i.  457 

equability  i.  123 

humidity i.  122 

moisture  i.  122 

pressure i.  123 

purity i.  122 

Atramentum  sutorium  i.  733 

Artocarpaceae  ii.  347 

Atropa  belladonna  ....  ii.  470 

Atropia ii.  478 

Atropine  sulphas ii.  480 

Atropicacid ii.  471 

Attar  of  roses ii.  801 

Aurantiaceae ii.  972 

Aurantii  baccaj ii.  978 

cortex  ii.  980 

Aurantiin ii.  975 

Aurateof  ammonia  ...   i.  835 

Auri  iodidum  i.  836 

terchloridum i.  835 

tercyanidum ii.  1181 

teroxydum i.  834 

Auric  acid i.  834 
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Auro-terchloride      of 

sodium  i.  837 

Aurum  i.  833 

fulminans i.  833 

musivum i.  690 

stanno-paratum      i.  835 

Automalite  or  gahnite  i.  675 

Auxilia  medica i.  65 

Avena sativa ii.  Ill 

Avenin  ii.  112 

Avens,  common ii.  794 

Aves  ii.  1158 

Axunge ii.  1170 

Azolitmine ii.  76 

Azote i.  411 

Azoturetted  hj-drogen  i.  423 


B. 

Baccae  copaiferaj  fac- 

titite  ii.  858 

orientales ii.  1072 

Baker's  salt  i.  438 

Balm,  common ii.  450 

of  Gilead  ii.  869 

fir  ii.  286 

Balnea  animalia i.  82 

sulphurosa i.  374 

Balneum  i.  77 

arenas i.  78 

maris  factitium...   i.  315 
nitro-hydrochlori- 

cum i.  422 

potassii  supcrio- 

didi i.  494 

sodae        hyposul- 

phitis i.  530 

sulphuratum i.  477 

sulphuratum     et 

gelatinosum  ...   i.  478 

Balsam,  Canada ii.  286 

commander's ii.  572 

copaiva ii.  851 

forcuts ii.  572 

friar'a  ii.  572 

Hungarian ii.  285 

mercurial  i.  819 

sea-side ii.  369 

wound ii.  572 

of  Peru ii.  811 

sulphur i.  360 

Tolu ii.  814 

Balsams i.  255 

Balsamaceae ii.  313 

Balsamodendron  gilea- 

dense ii.  809 

kataf ii.  865 

myrrha ii.  865 

Balsamum ii.  811 

canadense  ii.  289 

carpatbicum  ii.  285 

filicis ii.  101 

gileadense ii.  869 

libani ii.  286 

mercuriale i.  819 


Balsamum       pcruvia- 

num ii. 

album ii. 

nigrum  ii. 

sulphur  is  i. 

tolutanum  vel  de 

Tolu  ii. 

traumaticum ii. 

Banana ii. 

Bandoline ii. 

Barbadoes  nuts  ii. 

tar ii. 

Barbary  gum ii. 

,Bar£gine ii. 

.    i. 


TAGE 
812 

812 
812 
360 

815 
572 
222 

59 
379 
962 
828 

52 
557 
560 
555 
514 
557 
555 
560 
555 


Barii  chloridum  . 

iodidum i 

oxydum i 

Barilla  i 

Barium,  chloride  of ...  i 
compounds  of  ...   i 

iodide  of i 

oxide  of   i 

solution  of  chlo- 
ride of i.  560 

Bark,  Angostura ii.  880 

Arica  ii.  654 

ashy  crown ii.  660 

Carabaya  ii.  652 

cascarilla  or  elu- 

thcria ii.  370 

cinchona ii.  631 

copalche  ii.  372 

culilawan  or  clove  ii.  387 

Cusco ii.  652 

Huamalies ii.  656 

Huanuco,  gray  or 

silver ii.  655 

infusion  of ii.  689 

jackets  ii.  687 

Jean  or  ash...  ii.  637,  657 

Loxa  or  crown  ii.  634,  658 

Maracaibo ii.  667 

massoy ii.  388 

new  spurious  yel- 
low  ii.  664 

pale ii.  644 

Pitaya ii.  663 

red ii.  661 

St.  Lucia  ii.  668 

sintoc ii.  388 

Surinam  ii.  837 

white  crown ii.  659 

wiry  Loxa ii.  660 

yellow ii.  684 

or  regia,  or 

Calisaya..  ii.  644 

Barks,  false  cinchonas  ii.  648 

Barley,    common    or 

long-eared ii.  115 

sugar ii.  149 

water ii.  117 

Barm ii.  80 

Barosma ii.  878 

crenata ii.  878 

crenulata  ii.  878 

serratifolia  ii.  878 
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Baryta,  carbonate  of     i.  555 

hydriodate  of....  i.  560 

muriate  of i.  557 

nitrate  of  i.  561 

solution  of  nitrate 

of i.  561 

sulphate  of i.  557 

water i.  555 

Barytrc,  carbonas i.  555 

nutrias  i.  557 

muriatis  aqua  ....  i.  560 

ultras i.  561 

sulphas ' i.  557 

Barytes,  muriate  of...   i.  557 

Basilicon  ointment  ...  ii.  301 

Bassoragum ii.  829 

Bassorin ii.  803,  821 

Bastard  dittany ii.  883 

Bates's  alum  water  ...   i.  605 

Bath,  air-pump  vapour  i.  80 

animal i.  82 

cool i.  88 

electric  i.  105 

foot i.  82 

band  i.  82 

hip  i.  81 

medicated  vapour  i.  80 

water i.  82 

nitro-muriatic  ...   i.  422 

cold  i.  87 

electric  i.  95 

Baths,  hot i.  82 

hot  air i.  77 

shower i.  89 

tepid  and  warm 

bath i.  81 

Battery,  voltaic  i.  107 

Baume   du  Perou  en 

cocos ii.  812 

Bay  salt i.  536 

the  sweet  ii.  406 

Bdellium ii.  869 

Bean  caper  tribe ii.  883 

St.  Ignatius's  ....  ii.  550 

tribe  ii.  810 

Bear-berry  ii.  580 

Bearded  darnel ii.  113 

Beaver  ii.  1171 

Bechica  i.  266 

Bedeguar,    or    sweet 

brier  sponge ii.  809 

Bee ii.  1132 

Beeswax  ii.  1134 

Beer  ii.  118 


spruce 


280 


Beetle,  blister  ii.  1118 

Beguin's  sulphuretted 

spirit i.  452 

Belladonna  ii.  470 

Belladonnin  ii.  471 

Benjamin,  flowers  of    ii.    573 

tree  ji-  569 

Benzamidc ii-  770 

Benzoic  acid ii-  <r"  ;>> 

Benzoin \\-  j>69 

Benzoine u<  ~^9 


PAGE 

Benzoinum  in  lachry- 

mis ii.  570 

Benzule  orbenzoyle...  ii.  770 

Bergamot  citrus ii.  974 

essence   or  vola- 
tile oil  of ii.  974 

Berlin     or     Prussian 

blue ii.  778 

Bcrthollet's  neutral 
carbonate  of  ammo- 
nia    i.  443 

Beta  vulgaris  ii.  438 

Betel ii.  170 

nut ii.  833 

Betle  pepper ii.  353 

piper ii.  353 

Bctula  alba  i.  78 

Bibirina ii.  409 

Bibirinas  subsulphas    ii.  410 
Bibiru,  or  grcenheart 

tree  ii.  408 

Biborate  of  soda i.  524 

Bicarbonate  of  ammo- 
nia   i.  443 

lime i.  570 

magnesia i.  592 

potash i.  472 

soda i.  520 

Bichloride  of  platinum  i.  837 

Bicyanidc  of  mercury  ii.  1181 
Bigarade,     or     bitter 

orange  tree  ii.  979 

Bihydrate  of  amiline    ii.  900 
Bihydrosulphate      of 

ammonia i.  450 

Bindweed  tribe ii.  508 

Biniodide  of  mercury    i.  813 

Binoxalatc  of  potash   ii.  889 

Binoxide  of  hydrogen  i.  326 

manganese  i.  609 

mercury i.  788 

nitrogen i.  414 

Birch  leaves i.  7 

Birds ii.  1153 

Birthworts  ii.  384 

Birthwort,  round  and 

long ii.  387 

Biscuits,  purgative  ...  ii.  522 
Bismuth  and  its  com- 
pounds    i.  671 

magistery  of i.  672 

nitrate  of i.  672 

subuitrate  of i.  672 

tetarto-uitrate  of   i.  6 

white i.  672 

Bismuthi  nitras  i.  6 

subnitras  i.  672 

trisnitras  i.  672 

Bismuthum i.  671 

album i.  672 

Bistort,  great  ii.  437 

Bisulphate  of  copper    i.  757 

cinchonia  ii.  673 

potash i.  481 

quinia ii.  692 

quinidine  ii.  674 


PAGE 

Bisulphate  of  soda  ....   i.  531 

Bisulphuret  of  arsenic  i.  642 

carbon i.  376 

chlorine i.  392 

mercury i.  792 

Bitartrate  of  potash.,   i.  508 

Bitter  almonds ii.  765 

cucumber ii.  738 

earth i.  583 

purging  salt i.  593 

simaruba ii.  872 

Bittern  i.  593 

Bitters  ii.  710 

Bittersalzerde  i.  583 

Bittersweet  u.  503 

Bitterwood,  lofty ii.  873 

Bitumen  liquidum  ....  ii.  961 

petroleum ii.  961 

Black,  animal i.  331 

bone  i.  331 

-boy  gum  ii.  216 

drop  ii.  1060 

flux i.  470 

ivory i.  331 

jack  i.  674 

lead  i.  327 

naphtha ii.  961 

salts i.  468 

sticking-plaster ..  ii.  573 

tang ii.  55 

wash  i.  788 

Bladder  poddedlobcliaii.  583 

fucus ii.  55 

Bleaching  powder i.  575 

Blende,  or  black  jack   i.  674 

Blister,  perpetual ii.  1125 

beetle ii.  1118 

Blistering  plaster ii.  1128 

Blue  copperas  i.  757 

litmus  paper ii.  77 

or        Neapolitan 

ointment i.  784 

pills i.  783 

Prussian ii.  778 

stone i.  757 

vitriol  i.  757 

Bolus  armena  rubra...   i.  599 

Bone  ash i.  333 

black i.  331 

earth  of i.  570 

spirit i.  331 

Boracic  acid i.  525 

Boraginaceae  ii.  508 

Borate  of  potash i.  527 

or  sub-borate  of 

soda i.  524 

Borax i.  524 

crude  or  native...   i.  525 

glass  of i.  525 

honey  of i.  527 

mellite  of i.  527 

octohedral i.  525 

prismatic   i.  525 

Bordeaux  turpentine  .  ii.  285 

Boletus  cervinus  ii.  88 

Bos  taurus  ii.  1166 
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Boswellia  scrrata ii.  8G3 

thurifcra ii.  863 

Botany  Bay  kino ii.  768 

Bothriocephalus  latus  i.  262 
Boyle's  fuming  liquor     . 

of  sulphur i.  452 

hell i.  788 

Brachiluviuni  i.  82 

Bran ii.  125 

hot i.  78 

Brandish's      alkaline 

solution i.  46G 

Brandy ii.  911 

Brasiurn ii.  117 

Brazilian  isinglass  ...  ii.  1140 

Brayera  anthelmintica  ii.  804 

Bread- fruit  tree  ii.  347 

Bread,  patent  unfer- 

mented ii.  127 

Bricks,  hot  i.  78 

Brimstone  i.  352 

Bromica i.  220 

Bromide  of  potassium  i.  495 

Bromine  i.  408 

Brominium  i.  408 

Bromus  catharticus...   i.  134 

mollis i.  134 

purgans  i.  134 

Broom,  common  ii.  816 

Spanish ii.  816 

salt  of  ii.  816 

tops ii.  817 

Brown  sugar ii.  149 

Brucia,  or  brucina  ...  ii.  536 
ferruginea,        or 

anti-dysenterica  ii.  535 

Brunonian  theory  ....   i.  145 

Bryonin ii.  750 

Bryonia  dioica ii.  750 

Bryony,  -white ii.  750 

Bubon  galbanum ii.  723 

Buku ii.  878 

Buckbean ii.  529 

Buckthorn  tribe  ii.  870 

Buckwheats ii.  420 

Burbot  ii.  1145 

Burnt  hartshorn  i.  571 

magnesia  i.  583 

Burgundy  pitch ii.  301 

Buranhem ii.  577 

Burying  in  the  ground  i.  78 

Butea  frondosa ii.  859 

Butter ii.  1107 

of  zinc i.  683 

Byne ii.  117 

Byttneriaceae  ii.  984 

Butua  root  ii.  1075 

Butyrum ii.  1167 


Caape"ba ii.  1075 

Caballine  aloes ii.    ]  99 

Cabbage-bark  tree  ...  ii.    836 
tribe  ii.    999 


PAGE 

Cacao  tribe  ii.  984 

Cadmia  fornacum  seu 

factitia  j-  678 

Cadmii  Bulphaa i-  687 

Cadmium i.  622,  687 

sulphate  of i.  087 

sulphuricum i.  687 

Cseruleum  Borussicuin 

seu  Bcrolinense ii.  778 

CaflFeic  acid  ii.  680 

Caffeone  ii.  630 

Cagliari  paste   ii.  126 

Cajuputi  ii.  751 

oleum ii.  751 

Caju-kilan ii.  751 

Calamina  prseparata  .   i.  680 

Calamine i.  675,  679 

cerate  i.  680 

electric i.  675,  679 

prepared i.  680 

Calamus  aromaticus  .  ii.  154 

Draco ii.  169 

Calcareous  earth i.  561 

soap i.  566 

Bpar i.  565 

waters i.  323 

Calcii  chloridum  i.  573 

Calcined  magnesia  ....   i.  583 

mercury i.  788 

Calcis  bicarbonas i.  570 

carbonas  i.  565 

prseparatum    i.  566 

dura  i.  566 

friabilis i.  566 

hypochloris  i.  575 

muriatis  solutio  .   i.  575 
phosphas  precipi- 

t'ltum i.  571 

phosphas  e  cornu 

igue  comparata  ii.  1165 

plumbis i.  698 

triphosphas  i.  520 

Calcium,  oxide  of i.  561 

Calefacientia  i.  249 

Calisaya  bark ii.  632 

Callicocca  ipecacuanha  ii.  020 

Calomel i.  795 

Calomelas i.  796 

prsecipitatum  ....   i.  797 

sublimatum  i.  795 

Calotropis  gigantea ...  ii.  552 
Calumba,  American 

ii.  530,  1071 

false  ii.  530 

plant ii.  1069 

Calumbin  ii.  1070 

Calx i.  561 

chlorinata i.  575 

extincta i.  562 

usta i.  561 

viva i.  561 

Calyciflorse ii.  577 

Cambogia  gutta  ii.  966 

siamensis  ii.  967 

zeylanica  ii.  968 

Camphene ii.  294 


PAGE 

Camphor  ii-    898 

artificial ii-    294 

Borneo  ii-    988 

crude ii.    896 

Japan  or  Dutch  .  ii.     896 

liniment ii.    405 

compound...  ii.    405 

liquid ".    983 

artificial  ....  ii.    294 

mixture ii.    403 

nitrate  of ii.    398 

oil  ii.  398,  983 

refined  ii.    397 

tree  ii.    396 

Camphora  officinarum  ii.    396 

Camphoracea  i.    237 

Camphorated     acetic 

acid  ii.    947 

cretaceous  tooth- 
powder  i.    570 

spirits  of  wine  ...  ii.    404 

Camphoric  acid  ii.    398 

Camphrone ii.    398 

Canada  balsam ii.    286 

Canarium  zepbyrinum 
sive  sylvestris  pri- 
mum  canari  Barat .  ii.    808 

Cancer  pagurus  ii.  1136 

Candles,  mercurial  ...   i.    776 

Canella  alba ii.    971 

Canellin  (Mannite?)  .  ii.    972 

Caniramin ii.    536 

Canna  coccinea ii.    227 

edulis ii.    227 

Cannabina i.    236 

Cannabinaceai  ii.    334 

Cannabis  sativa  ii.    334 

Cantharadin ii.  1121 

Cantharides ii.  1118 

Cantharides-camphor  ii.  1121 
Cantharis  atomaria  ...  ii.  1129 

atrata ii.  1129 

ciuerea  ii.  1129 

marginata ii.  1129 

ruficeps ii.  1129 

Syriaca ii.  1129 

vesicatoria ii.  1118 

violacea ii.  1129 

vittata ii.  1129 

Caper  spurge  ii.    362 

Caphopicrite ii.    431 

Capillaire ii.    101 

Caprifoliacese ii.    698 

Capsicin ii.    50G 

Capsicum  annuum  ....  ii.    505 

common ii.    505 

frutescens ii.    505 

Capsulae  seu  capita  pa- 

paveris  ii.  1008 

Carabaya  bark ii.     652 

Caramel ii.    153 

Carapoucha  i.     134 

Carapulla i.    134 

Caraway ii.     701 

Carbo  animalis i.    331 

purilicatus  ..   i.     334 
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Carbo  ligni 

Carbon  

bisulphuret  of  ... 
consumed  as  food 

Carbonas  baryta 

calcis  

dura 

friabilis 

ferri 

plumbi 

potassce 

sodae 

zinci  impuri 

impurumprse- 

paratum.... 

Carbonate  of  ammonia 


icon 

lead 

lime,  neutral . 
lithia , 


zinc  

Carbonated  waters . ... 

chalybeate  waters 
Carbonates  of  ammonia 

lime 

potash  

Carbonic  acid 

water 

Carbonicum  acidum... 

natrum  

Carbonii  bisulphuret- 


Carbonium  

Carburet  or  percarbu- 

ret  of  iron 

of  sulphur 

Carburetted  hydrogen 

Cardamine  pratensis..  : 

Cardamincs,  flores : 

Cardamom,  black » 

Ceylon 

Clusius's ! 

cluster  or  round.,  i 

greater  Java : 

Java  i 

Malabar : 

ovoid  China  

round  China i 

the  korarima  ....  i 
true  or  officinal..  I 

Cardamomum    amom- 

urn 

majus 

vulgar* 

rotundum 

Carex  arenaria 

Caricie  

(1anniiie  

Carminatives 

Carnation 

Carolina  pink 

Carota  daucus 

Carotin 

Carrageen  cocoa 

or  Irish  moss.  ... 

Carrageenin 


PAGE 

929 

327 
376 
115 
555 
565 
5G6 
566 
727 
699 
469 
513 
679 

680 
436 
727 
699 
565 
554 
679 
320 
318 
434 
565 
467 
335 
339 
335 
513 

376 
327 

320 
376 
123 
999 
999 
250 
256 
247 
240 
245 
245 
252 
251 
249 
246 
251 

240 

247 

254 

240 

157 

345 

1181 

251 

991 

530 

710 

711 

59 

56 

61 


PAGE 

Carron  oil i.  564 

Carrot ii.  710 

Carthagena  barks....  ii.  665 
Carthamin,  or  cartha- 

mic  acid ii.  G03 

Carthamus    tinctorius  ii.  603 

Carthusian  powder  ...    i.  652 

Carum  carui ii.  701 

Caryophyllacese ii.  991 

Caryophillin  ii.  754 

Caryophyllus    aroma- 

ticus ii.  753 

Caryota  urens ii.  161 

Caseum ii.  1168 

Cascarilla ii.  632 

or  eleutheria  bark  ii.  396 

de  Trinidad ii.  372 

Cassava,  bitter ii.  380 

or  tapioca  plant  ii.  380 

starch ii.  383 

Cassia ii.  840 

acutifolia  ii.  841 

iEthiopica ii.  841 

buds  ii.  394 

cinnamomum ii.  393 

elongata  ii.  841 

fistula  ii.  849 

lanceolata ii.  842 

lignea ii.  393 

Marilandica ii.  842 

obovata  ii.  841 

officinalis  ii.  840 

pneparata ii.    850 

pulp ii.  850 

purging ii.  849 

senna ii.  840 

Cassius,  purple  of i.    835 

Cassumunar  root ii.    234 

Castile  soap i.  550 

Castor ii.  1172 

fiber  ii.  1171 

oil ii-  375 

plant ii.  372 

seeds ii.  375 

Castoreum ii.  1171 

camphor ii.  1174 

Castorine  ii.  1174 

Cataleptica j.  245 

Cataplasma   aluminis    i.  605 

byncs ii.  86 

carbonis  ligni  ....   i.  331 

conii  ii-  737 

fieculae  cerevisias  ii.  86 

fcrmenti  ii.  86 

ccrevisia)  ...  ii.  86 

lini ii.  990 

sinapis  ii.  1004 

sodse    chlorinate   i.  543 

Cataputia  minor  ii.  363 

Catechine ii.  698,  834 

Catechu,  acacia ii.  ^'-'- 

areca  ii.  833 

gambir  ii.  696,  833 

Catechuic  acid ii.  698 

CathasreticB I  200 

Cathartica i.  270 


Cathartics   or  purga- 
tives     i.    270 

Cathartine ii.     816 

Cathartocarpus  fistula  ii.    849 
Caustic  potash.........  i.    466 

lunar i.    824 

or  quicklime i.     561 

Caustics  (caustica)  ...   i.     199 
Cauterization    object- 
ive     i.       77 

Cauterium   potentiale  i.    466 
Cautery,  the  actual ...   i.      78 

Caviare ii.  1138 

Cayenne  pepper ii.     505 

Cebadilla  ii.    187 

Cedar,  red ii.    309 

Centaurea  centaurium  ii.    529 

Centaurin ii.    529 

Centaury,  common  ...  ii.    529 

Cephalopoda ii.  1105 

Cephaelis,  ipecacuan- 
ha  ii.     019 

Cera  alba ii.  1135 

flava ii.  1134 

Ceraine ii.  1135 

Cerasin ii.    809 

Cerasus  avium ii.    809 

lauro-cerasus  ....  ii.    774 

serotina ii.    775 

Cerate,        Kirkland's 

neutral i.     715 

Cerate  of  sugar  of  lead  i.    711 

Turner's i.    680 

Cerate,  simple ii.  1136 

Ceratum  ii.  1136 

arsenici  i.    642 

calamine  i.     680 

cantharidis    ii.  1127 

cetacei  ii.  1 157 

epuloticum    i.    680 

hydrargyri    com- 

positum i.    786 

plumbi  acctatis  ..  i.    711 
compositum  i.     713 

resince    ii.     301 

sabinse  ^ ii.    311 

saponis  composi- 
tum    i.  553.  714 

simples ii.  1157 

zinci     carbonatis  i.    681 

Cerebro-spiualis  i.     234 

Cerevisia  ii.    118 

abietis   ii.    286 

zingiberis ii.    233 

Cerevisiee  fermentum  ii.      82 

Ceric  acid ii.  1135 

Ccrine   ii.  1135 

Cerotic  acid ii.  1185 

Ccrussa  or  ceruse i.    699 

acetata  i.    708 

citrina   i.    697 

Cervisia ii.     118 

Cervus  elaphus ii.  1164 

Cetacea ii.  1155 

Cetaceum ii.  1155 

Cctcne  ii.  1157 
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Cetine  ii. 

Cetraria  Islandica  ....  ii. 

Cctrarin  ii. 

f.Yvadilla  ii. 

Chabert's  oil i. 

Chaleanthum  i. 

Cvprium i. 

Chalk" i. 

compound     pow- 
der of  

lozenges  

mixture 

prepared  

Chalybeated  tartar  ... 
Chalybeate  waters  ... 
Chalybeates 

carbonated  

Chalybs  cum  sulphure 

prseparatua i. 

Chamelsea  tricocca  ...  ii. 
Chamaemclum       flore 

pleno ii. 

Chamomile,     common  ii. 
Chamomile  flowers,  fo- 
mentations of   ii. 

Chamomile,  roman. ...  ii. 

wild ii. 

Chamomilla,  matrica- 

ria ii. 

Champignon ii. 

Charcoal,   animal i. 

cataplasm i. 

Charcoal  poultice i. 

purified  animal ..    i. 

wood i. 

Charta  curcumoe ii. 

exploratoria   cre- 

rulea ii. 

rubefacta  ...  ii. 

vesicatoria ii. 

Chavica  bctle ii. 

Roxburghii ii. 

Chelae  cancrorum ii. 

Chelidonium  majus  ...  ii. 

Chenopodiacese  ii. 

Chenopodium   anthel- 

minticum  ii. 

vulvaria  ii. 

Cherry-laurel,      com- 
mon     ii. 

tree  gum  ii. 

Chian  turpentine ii. 

Chicory  ii. 

coffee ii. 

Chili  saltpetre i. 

Chilies    ii. 

Chimaphila  corymbosa  ii. 
Chimaphila  maculata  ii. 
Chimaphila  umbcllata  ii. 

China  root ii. 

Chinidin  ii. 

Chiretta  or  Chirayta  ii. 
Chironia   centaurium  ii. 

Chive ii. 

Chlorate  of  potash  ...  i. 
Chloric  ether  ii. 
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1157 
66 
67 
187 
263 
733 
757 
5G6 

569 
570 
569 
566 
762 
317 
226 
318 

731 
416 

691 

590 

592 

591 

590 

96 

331 

331 

331 

:::;t 
329 
237 


1129 
353 

353 
1136 
1006 

438 

439 
440 

774 
809 
861 
608 
608 
544 
605 
578 
578 
578 
281 
673 
527 
529 
213 
484 
930 


Chloride  of  ammonium  i. 

barium  j 

calcium i 

lead i 

lime   1 


TAGE 

•Ill 
657 

573 
703 
575 


ry  i.  795,  803 

olefiantgaa  ii.  930 

potassium i.  483 

silver  i.  ^24 

soda  i.  539 

sodium  i.  533 

zinc  i.  683 

Chloridum  barii  i.  557 

calcii i.  573 

hydrargyri  i.  803 

sodii  i.  533 

Chlorinated  lime  i.  575 

Chlorine  i.  378 

water i.  382 

Chlorinium  i.  378 

Chloro-amide   of    hy- 
drogen   i.  444 

Chloro-nitric  acid i.  422 

Chloroform   ii.  930. 

Chloroformum ii.  930 

Chloroformyl  ii.  930 

Chlorothalle ii.  68 

Chloruret  of  the  oxide 

of  calcium ii.  575 

sodium  i.  539 

Chocolate ii.  984 

white ii.  59 

Choke-damp...: i.  335 

Cholagoga i.  277 

Chondrus  crispus ii.  50 

Christiana ii.  1081 

Christmas  rose ii.  1081 

Chromates    of  potash  i.  607 

Chromic   acid  i.  607 

Chromium,  compounds 

of i.  607 

Chrysophyllum  buran- 

heim  ii.  577 

Chun-us  ii.  335 

Cichoracete   ii.  004 

Cichorium  intybus  ...  ii.  608 

Cicuta  maculata  ii.  727 

virosa  ii.  738 

Cicutine ii.  729 

Cimicifuga    raccmosa  ii.  1093 

Cinchona  ii.  031 

alkaloids    ii.  670 

amygdalifolia  . . . .  ii .  635 

angustifolia  ii.  034 

aurantiacea       de 

Santa  Fe   ii.  004 

australis  ii. 

bark  ii.  631 

barks,  effects  of  ii.  683 

black ii.  634 

boliviana  ii.  636 

calisaya ii.  634 

carabaya ii.  652 

Carthagena ii. 

cataplasms ii.  687 

condaminea    ii.  634,  G62 
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Cinchona  cordifolia  ...  ii 

cusco ii 

Carthagena    ii.  666 

glandulifcra  ii.  637 

gray  or  silver...  ii.  654 

hirsuta  ii.  637 

Hiiamaliea  ii.  666 

lluanuco   ii.  66  I 

llumboldtiaua  ...  ii.  637 

Jaen  ii.  657 

lanccolata ii.  635 

lancifolia  ii.  661 

loxa ii.  634,  658 

lucumoefolia ii.  659 

macrocalyx ii.  634 

Maracaibo   ii.  007 

meadow ii.  634 

micrantha ii.  636 

nitida  ii.  635 

oblongifolia  ii.  661 

orange  of  Santa 

Fu  ii.  004 

ovata ii.  637 

Pelalba ii.  638 

Peruviana ii.  655 

pitaya ii.  663 

pubesccns ii.  636 

physiological 

effects  of  ii.  680 

purpurea  ii.  636 

red ii.  661 

rotundifolia ii.  637 

rubra ii.  661 

scrobiculata ii. 

villosa ii.  637 

yellow  ii.  604 

Cinchonaceae   ii.  616 

Cinchonia ii.  070 

disulphateof ii.  673 

neutral   sulphate 

of  ii.  672 

Cinchonice    bisulphas  ii.  073 

sulphas ii.  673 

Cinehonic  acid ii.  670 

red ii.  609 

Cinchonine    ii.  672 

Cinchovatine   ii.  658 

Cineres  clavellati  cal- 

cinati i.  468 

crudi i.  468 

vegetabilium   seu 
cineres  e  lignis 

combustis i.  468 

Cinetica i.  210 

Cinin ii 

Cinis  antimonii i.  646 

Cinnabar  i.  792 

Cinnabaris  i.  792 

Cinnameine  ii.  813 

Cinnamoinum     cassia  ii.  393 

culilawan ii.  387 

sintoc   ii.  388 

zeylanicum    ii.  388 

Cinnamon ii.  388 

cassia ii. 

wild    ii.  971 
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Cipipa    ii. 

Cistacete    ii. 

Cistus  crcticus ii. 

Cissampelos   Fareira   ii. 

Ciasampelin  ii. 

Citrates  of  iron i. 

Citric  acid   ii. 

Citrine  ointment  i. 

Citron,  essence,  or  es- 
sential oil  of...  ii. 

tree  ii. 

tribe  ii. 

Citrus  aurantium ii. 

bergamia  ii. 

bigaradia  ii. 

limetta  ii. 

limonum ii. 

mediea  ii. 

Citrullus   ii. 

Cladonia   rangil'erina  ii. 

Claret    ii. 

Clarified    honey  ii. 

Classification  of  medi- 
cines     i. 

Climate i. 

Clove   bark  ii. 

pink  ii. 

tannin    ii. 

tree    ii. 

Cloves,  mother ii. 

Club-moss,  common...  ii. 

Clysters i. 

Cneorum  tricoccon  ...  ii. 
Coagulated     mercury  i. 

Coalfish ii. 

Cobalt   i. 

Coccinclla ii. 

Cocculus  Iudicus  plant 
ii. 
levanticus   pisca- 

torius   ii. 

palmatus  ii. 

Coccus  cacti ii. 

Cochineal ii. 

Coclienillin    ii. 

Cochlearia  armoracia  ii. 

officinalis  ii. 

Cocoa     ii. 

Cocoa-nut  oil   ii. 

tree    ii. 

Cocos  nucifera ii. 

Cod-sounds  ii. 

Codeia ii.  1026, 

Codeine ii. 

Cod-oil ii. 

Cod-liver  oil ii. 

Coeliaca i- 

Ccelelmintha i. 

Coffea  arabica  ii- 

Coffeaeeie ii- 

Coffee    ii- 

chicory u> 

Coil  machines  --  i- 

Colchicina    or  colchi-  _ 

cine  n/ 

Colchicum  autumnale  ii. 
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383 
998 
998 

1075 

1076 

749 

947 

819 

973 
973 
973 

978 
974 

1)70 
974  J 
974 
973 
738 
65 
897 
1131 

178 
121 
388 
991 
754 
753 
754 
102 
176 
410 
788 

1145 
614 

1130 

1072 

1073 

1069 

1000 

11211 

1131 

1000 

1000 

984 

168 

168 

168 

1141 

1027 

1027 

1146 

1145 

259 

259 

629 

617 

629 

608 

110 

174 
171 


PAGE 

Colchicum  bulbocodi- 

odes ii.  181 

byzantinum  ii.  181 

illyricum   ii.  181 

variegatum  ii.  171 

montanum ii.  171 

Colcothar i.  723 

Cold   i.  83,  316 

by  conduction  ...   i.  87 

evaporation  i.  87 

radiation    i.  87 

Coleoptera    ii.  1118 

Collins's    chloride    of 

lime   i.  583 

Collodion  ii.  919,  988 

Collodium    ii.  988 

Colocynth ii.  738 

Colocynthidis   ii.  739 

Colocynthin ii.  740 

Colocynthis  citrullus  ii.  708 

Colombo  ii.  1069 

Colophonic  acid   ii.  300 

Colophonium  succini  ii.  963 

Colophony  ii.  300 

Coltsfoot   ii.  589 

Compositre    ii.  5 

Conchiferoe    ii.  1104 

Condiments  i.  119 

Confectio  amygdalae.,  ii.  767 

aromatica ii.  393 

aurantii ii.  981 

cassiae ii.  850 

catechu  composi- 

tum    ii.  836 

opii  ii.  1055 

piperis  nigri ii.  352 

roste  ii.  700 

caniine  ii.  796 

rutoe  ii.  877 

scammonii  ii.  516 

sennas  ii.  848 

Confervacie  ii.  51 

Confervals    developed 
in     pharmaceutical 
and  other  liquids...  ii.  53 
employed  in   medi- 
cine     ii.  52 

esculent  ii.  53 

of  mineral  waters  ii.  51 
Conia;    conicine ;   co- 

nein  ii-  729 

Conifene i-  183 

Conium  maculatuni...  ii.  72G 

Conquin-tay ii.  223 

Conserva     amygdala-^ 

rum ii.  767 

aurantii    ii.  981 

cynosbati ii.  796 

rosce  "•  799 

fructus  ii.  796 

Conserve  of  hips ii.  796 

Constantinople  opium  ii.  1021 

Contra-stimulants i.  146 

Contrayerva ii.  346 

Contrefcyn i.  674 

Convolvulacese ii-  508 


r-AGE 

Convolvulin  ii.    513 

Convolvulus  jalapa. ...  ii.    517 

scammouia ii.    509 

Convulsiva i.     Jl"> 

Copaiba ii.    852 

Copaiba  pills ii.    858 

Copaifera ii.    851 

beyrichii ii.    851 

bijuga ii.    851 

cordifolia  ii.    851 

coriacea ii.    851 

guianensis ii.    851 

Jacquini ii.    851 

Jussieu ii.     851 

laxa ii.     851 

Martii ii.    851 

multijuga ii.     851 

nitida ii.    851 

oblongifolia ii.    851 

officinalis ii.    851 

Sellowi ii.    851 

Copaiva,  balsam ii.    852 

lavement ii.    857 

resin  of ii.    854 

Copalche  bark ii.    372 

Copper  and  its  com- 
pounds    i.     755 

acetates  of i.    702 

ammouiated i.     760 

bisulphateof i.    800 

diacetate  of i.    763 

rust  of i.    762 

subacetate  of....   i.    763 

sulphate  of i.    757 

Copperas i     733 

blue  i.    757 

white i.    681 

green i.    733 

Coptis  trifoliata ii.  1095 

Coral ii.  1104 

red,  prepared 

i.  507,  ii.  1104 
Corallium  rubrum  ....  ii.  1104 

Cordials i.    251 

Corinthian  raisins ii.     801 

Coriander,   the    offici- 
nal    ii.    708 

Coriandrum  sativum.,  ii.    708 
Coriaria  myrtifolia  ...  ii.     845 

Corktree  ii.    330 

Corn,  constituents  of .  i.     118 

Cornaceoe ii-  1099 

Cornu  cervi  elaphi ....  ii.  1164 

ustum i.  571,  ii.  1165 

Cornus  florida  ii.  1099 

circinata ii.  1100 

sericea  ii.  1100 

Cornus  sanguinea i.    329 

Corolliflorse ii.    440 

Corpse-lights i.    113 

Corrosive  muriate   of 

mercury i.    803 

sublimate  i.    803 

Corsican  moss ii.      62 

Cortex    Winteri    seu 

AYinteranus ii.  1077 
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Corticin ii.    315 

Corypha  cerifera ii.    169 

Cosmetic  mercury i.    809 

Cosmetique  infallible    i.     70' 

Cotton,  common ii.    980 

Cotyledouea? ii.     105 

Counter-irritation i.     170 

irritating  or  anti- 

ilynous  lotions,    i.     433 

Court-plaster ii.  1145 

Goury ii.    171 

Cowhage,  common....  ii.  822 
Cow-houses,  residence 

in i.      80 

Coxoeluviuin i.      81 

Coxe's  hive  syrup ii.    212 

Crab's  claws ii.  1136 

prepared i.     567 

eyes ii.  1136 

stones ii.  1136 

prepared i.    567 

Cransac      manganese 

waters i.     612 

Crawfish ii.  1136 

Cream ii.  1167 

of  tartar i.    508 

Cream  of  tartar,  solu- 
ble    i.    510 

whey i.    510 

Creasote  ii.    957 

Creasoton ii.    957 

Creme  d'anise ii.     704 

Cremor  lactis ii.  1167 

Cremor   tartari   solu- 

bilis i.    510 

Creita i.    566 

alba  i.    566 

pra^parata i.    566 

Cretaceous  mixture  ...  i.  569 
Crithmum  maritimum  ii.  737 
Crocus antimonii...  i.  646.  659 

martis i.    722 

sativus ii.    217 

Croton  cascarilla ii.    372 

eleuteria ii.    369 

oil  ii.    367 

pavana ii.    363 

pseudo-china ii.    372 

seeds ii.    363 

tiglium ii.    362 

Crotonese  ii.    362 

Crotonic  acid ii.    364 

Crotonin ii.    364 

Crotonis  oleum ii.    367 

Crowfoot ii.  1080 

lesser  spearwort  ii.  1081 
Crown  or  Loxa  bark  ii.  634 
Crozophora  tinctoria..  ii.    383 

Crystals,  systems  of.,   i.  182 

Cruciferce ii.  999 

Crustacea ii.  1136 

Cryptogamia ii.  49 

Cubeba,  Piper ii.  354 

officinalis ii.  354 

Cubebin ii.  355 


PAGE 

Cubebs,    volatile     oil 

of ii.  356 

essential  oil  of....  ii.  356 

Cubic  nitre i.  497 

Cuckoo-flower  ii.  999 

Cuckow-pint ii.  157 

Cucumber,  bitter ii.  738 

spirting ii.  743 

tree..... ii.  1079 

wild ii.  743 

Cucumis  colocynthis..  ii.  738 

melo ii.  750 

sativus ii.  750 

citrullus ii.  750 

Cucurbitamelopepo...  ii.  760 

ovifera ii.  750 

pepo  ii.  750 

Cucurbitaceaj...  i.  133,  ii.  738 

Cudbear ii.  78 

Cuichunchully ii.  998 

Culilawan  papuanus..  ii.  387 

Cumin ii.  707 

Cumimim  cyminum  ...  ii.  707 

Cupresseoe ii.  306 

Cupri  acetas i.  764 

acetates i.  762 

ainmouiati  aqua.,   i.  762 

solutio i.  762 

ammoniaretum ...   i.  760 

ammonio-sulphas   i.  760 

subacetates i.  762 

Cupro-sulphate  of  am- 
monia   i.  760 

Cuprum i.  755 

aluminatum  i.  760 

ammoniatum i.  760 

Cupuliferaj ii.  317 

Curcas  multifidus ii.  379 

purgans ii.  379 

Curcuma  angustifolia  ii.  238 

leucorrhiza ii.  238 

longa ii.  231 

rotunda ii.  234 

rubescens ii.  238 

starch ii.  238 

viridiflora ii.  236 

zedoaria ii.  239 

zerumbet ii.  239 

Curcumin ii.  237 

Cure,  cold  water i.  92 

psychical  method 

of i.  66 

Curry     powder     and 

paste ii.  237 

Cusco  cinchonia ii.  652 

Cusconin ii.  675 

Cuscus ii.  153 

Cusparia,  galipea ii.  880 

Cusparin ii.  882 

Cutch ii.  883 

Cuttle-fish  bone ii.  1106 

Cycadacea? ii.  283 

Cycas  circinalis ii.  283 

revoluta ii.  283 

Cydonin ii.  803 

Cydonia  vulgaris ii.  802 
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Cynanchum      oleffifo- 

liuni ii.  652 

argel ii-  552 

Cyanides,  the  metallic  ii.  11H1 

Cyanuret  of  silver  ....    i.  883 

Cynapina  ii.  738 

CynaresB  ii.  603 

Cyprus  vitriol i.  757 

Cytisin ii.  597 

Cytisus  scoparius ii.  816 


D. 

Dahlin,  Datiscin  ....'..  ii.  590 

Damson,  mountain ii.  872 

Dandelion ii.  604 

Daphne  gnidium ii.  420 

laureola ii.  419 

mezereum ii.  416 

oleoides ii.  416 

Daphnin ii.  418 

Datura  alba ii.  481 

fastuosa ii.  481 

ferox ii.  481 

stramonium ii.  480 

tatula ii.  481  # 

Daturia ii.  481 

Daucus  carota ii.  710 

Daun  Gatta  gambir...  ii.  695 

Daun  kitsjil ii.  751 

Deadly  nightshade....  ii.  470 

Decoction  of  the  woods  ii.  888 

Darkness i.  67,  71 

Decocta i.  305 

Decoctions i.  305 

Decocto-infusa i.  305 

Decoctum  aloes  coni- 

positum ii.  205 

amyli ii.  125 

avenaa ii.  113 

Cetrariae ii.  69 

chimaphilsB ii.  579 

chondri ii.  59 

cinchonse ii.  690 

pallidal  ii.  690 

rubroe ii.  690 

cydonii ii.  803 

cornus  floridae....  ii.  1100 

dulcamarse ii.  504 

geoffroyas ii.  837 

granati ii.  762 

radicis ii.  762 

guaiaci  ii.  888 

hsematoxyli ii.  838 

hordei  ii.  117 

compositum  ii.  117 

lichenis   islandici  ii.  69 

lini  compositum..  ii.  990 

mezerei ii.  419 

papaveris  ii.  1054 

pareiroe ii.  1077 

pectorale ii.  117 

plocariae  Candida?  ii.  62 

pyroke ii.  579 

quercus ii.  320 
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Decoctum        quercus 

albae ii.  330 

sarsaparillce ii.  278 

compositum ii.  278 

sarsas ii.  278 

compositum   ii.  278 
scoparii  composi- 
tum  ii.  817 

senega?  ii.  994 

taraxaci ii.  607 

tormentillse ii.  795 

ulmi ii.  332 

uva3  ursi ii.  582 

veratri ii.  185 

Delcroix's  poudre  sub- 
tile   i.  G43 

Delphina  or  Delphinia  ii.  1084 
Delphinium  staphysa- 

gria ii.  1084 

Demulcents i.  198 

Dentifrices i.  198 

Dentifriceum       calcis 

chlorinate i.  583 

Deodorizers i.  204 

Depilatories  i.  200 

Dephlogisticated  air ..   i.  92 

nitrous  air i.  411 

Derivation  and  revul- 
sion    i.  171 

Desiccants i.  201 

Dextrina  ii.  502 

Diachylon  or  diachy- 
lum    i.  714 

Diamond i..  327 

Dianthus  caryophyllus  ii.  991 

Diapnoica i.  274 

Diaphoretica i.  274 

Dictamnus  fraxinella.  ii.  883 

Dichloride  of  sulphur  i.  392 

Digitaline ii.  457 

Digitalis  purpurea ii.  455 

Dill ii.  706 

Diluents i.  209 

Dioscoreacese ii.  259 

Diosmacrenata ii.  878 

crenulata  ii.  878 

latifolia ii.  878 

odorata ii.  878 

serratifolia ii.  878 

Diosmin ii.  879 

Dippel's  animal  oil....  ii.  965 

Dipteraceae ii.  983 

Disinfectants i.  203 

Disinfecting  fluid,  Sir 

W.  Burnett's i.  685 

Dittany,  bastard  ii.  883 

Diuretica i-  278 

Diuretic  salt i.  505 

Dock,  great  water ii.  437 

Doctrine  of  contra-sti- 

mulus,  new  Italian  i.  145 

Dog  rose ii-  795 

Dolichos  pruriens ii.  822 

Dolomite • [■  593 

Donovan's  solution....   i.  815 

Dorema  ammoniacum  ii.  720 
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Dorse ii.  1145 

Dorstenia  brasiliensis  ii.  346 

contrajerva ii.  346 
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Emdtine  indigene ii.  997 
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compositum ii.  72") 

gummosum ii.  725 
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Eugenates ii.  758 
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potassio-tartrae,. 

ramenta 

rubigo 

vol.  ii. — 76 


149 

880 

69 

10.3 

990 

382 

164 

1002 

120 

69 

91 

68 

1169 

704 

705 

705 

935 

898 

898 

98 

97 


747 

750 

740 
747 
727 
727 
749 
719 
719 
741 
744 
748 
719 
738 
722 
721 
722 
746 
740 
737 
78Q 
752 
719 
723 


Ferri  scobs  

sesquioxydum .... 
liydratum  ... 

sulphas  

exsiccatum.. 

sulphuretum 

hydratum  ... 

supercarbonas. ... 

superphosphas  ... 

tannas 

tartarum  

valerianas 

Ferric  tartrate  of  am- 
monia     i. 

potash  i. 

Ferro-citratc  of  ammo- 
nia     i, 

Ferro-tartrate  of  am- 
monia     i, 

potash i, 

Ferrum i, 

ammoniatum i. 

tartarizatuni i. 

vitriolatum i, 

Ferula  assafcetida ii 

persica  ii, 

(sagapenum) ii, 

Festuca  quadridentata  i. 
Fever    powder  of  Dr. 

James i. 

Ficus  carica ii. 

Field  ladies'  mantle  ...  ii, 

Fig,  common  ii. 

Figworts  ii. 

Figwort,  knotty-root- 
ed    ii. 

Filices ii. 

Filicina  ii. 

Filix  mas ii. 

Fir ii. 

hemlock  spruce.,  ii. 

Fishery  salt  i. 

Fishes ii. 

Fixature ii. 

Fixed  air   i 

nitre  i. 

sal  ammoniac  ....   i. 

Flag,  sweet  ii. 

Flake  white  i. 

Flax,  common  ii. 

purging ii. 

Flies,  potato ii. 

Spanish ii. 

Florentine  orris ii. 

Flores  antimonii  i. 

benzoini  ii. 

Balis     ammoniac) 
martialis i. 

seu  calx  zinci i. 

Flos  aeruginis i. 

Florideae ii. 

Flour ii. 

of  mustard  ii. 

Flowerless  plants ii. 

Flowers  of  antimony.,    i. 

arsenic  i. 


PAGE 

719 
721 
725 
733 
736 
731 
732 
729 
731 
749 
752 
015 

750 
752 

750 

752 
752 
701 
740 
752 
733 
712 
714 
719 
134 

647 
344 
809 
344 
453 

454 

97 

100 

98 

286 

286 

536 

1137 

59 

335 

470 

573 

158 

0'.I9 

988 

991 

1129 

1118 

220 

644 

573 

740 
676 
764 

50 

120 

1002 

49 
644 
615 


PAGE 

Flowers  of  benjamin.,  ii,  573 

sulphur i.  357 

zinc  i.  676 

Flowering  plants ii.  105 

Fluid  magnesia i.  592 
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walteri  ii.  530 

Fraxinus  ornus ii.  560 

rotundifolia  ii.  500 

Freezing  mixture i.  92 

Friar's  balsam ii.  572 

Fucus  vesiculosus ii.  55 

Fuligo  ligni  ii.  959 

Frostbite i.  84 

Fuller's  earth  i.  599 
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narrow-leaved  ...  ii.  22'.' 

plaster   ii.  233 

powdered  ii.  232 

preserved  ii.  230 

tea ii.  233 

washed ii.  232 

white  ii.  230 
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spirit  of  nitre   ...    i.  415 
secret  sal  ammo- 
niac     i.  453 

spirit  of  salt i.  387 

Globuli    martiales    or 
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Haematin,    or    hema- 
toxylin    ii.    838 

Hsematica  i.    209 

Hiematinica i.    226 

Hrematoxylon  campe- 

chianum ii.    837 

Hahnemann's   test  li- 
quor     i.    376 

Hair  dyes i.     190 

Halophytcs  ii.    438 

Hard's      farinaceous 

food ii.     126 

Hartshorn  ii.  1165 

burnt  i.     571 

volatile  salt  of  ...   i.     443 

Head  matter ii.  115fi 

Hearing i.       67 

Heat i.     173 

animal  i.       78 

conducted i.       77 

dry  i.       77 

moist  i.       78 

radiant  i.       76 

solar  i.       76 

Heathworts ii.    579 

Hebradendron  cambo- 

gioides  ii.    966 

Hedgehyssop ii.     454 

Helenin  ii.     590 

Helenium  inula ii.    589 

Hellebore,  black  ii.  1081 

white  ii.  1082 

Helleborin ii.  1082 

Helleborus  fcetidus  ...  ii.  1095 

hiemalis  ii.  1682 

niger ii.  1081 

officinalis  ii.  1081 

viridis  ii.  1095 

Hellot's  test ii.       75 

Helniinthagoga i.     250 

Helonias  officinalis  ...  ii.     187 

Hemidesmic  acid ii.     551 

Hemidesmus  indicus  .  ii.     551 

Hemiptera  ii.  1129 

Hemlock ii.     726 

poultice ii.     737 

spruce  fir  ii.     2S6 

water  ii.     73S 

Hemp,  Indian  extract 

of  ii.     339 

common ii.     334 

Henbane,  common....  ii.    465 
Henry's  aromatic  vin- 
egar   ii.    946 

Ilepar  sulphuris i.    475 

Hepatic  air i.    375 

aloes ii.     197 

Hepatica i.    263 

Hepatized  ammonia  ..   i.    450 

Herb  bennet  ii.    794 

Hcrmodactylus ii.    181 

Hesperidin  ii.    975 

HeudolatiaAfricana..  ii.    869 
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Hi  era  picra  ii.  205 

Hidrotica  i.  274 

High  taper  ii.  453 

Hip  or  hep ii.  796 

Hirudo  ii.  1107 

Hoffman's  mineral  an- 
odyne liquor ii.  922 

Hog ii.  1169 

Hogs'  lard ii.  1170 

Homberg's    pyropho- 

rus i.  600 

Homoeopathia i.  168 

Honey ii.  1133 

clarified  ii.  1134 

dew ii.  560 

of  borax i.  527 

ofroses ii.  799 

oil ii.  560 

Hop,  common ii.  340 

Hope i.  69 

Hordeaceae ii.  113 

Hordeum  distichon  ...  ii.  115 

hexastichon ii.  115 

mundatum ii.  115 

perlatum ii.  116 

vulgare ii.  115 

zeocitron ii.  115 

Horehound,  candied  ..  ii.  453 

syrup  of ii.  453 

tea  ii.  453 

white ii.  452 

Horn ii.  1164 

silver  or  luna  cor- 
nea    i.  380 

Horse-hair  gloves i.  68 

Horseradish ii.  1000 

Huamalies  bark    ii.  656 

Huanuco  bark  ii.  654 

Huile  de  cade ii.  308 

Hume's  test i.  620 

Hamulus  lupulus ii.  340 

Hundred-leaved  roses  ii.  800 

Hungarian  balsam....  ii.  285 

Hungary  water  ii.  452 

Huxham's  tincture  of 

bark  ii.  691 

Hydragoga  i.  271 

Hydrargyri  acetas  ....    i.  821 
ammonio-chlori- 

dum i.  809 

bichloridum  i.  803 

bicyanidum  ii.  1181 

biniodidum i.  813 

bisulphuretttm...  i.  792 

chloridum i.  803 

cyanuretum ii.  1181 

dipernitras i.  817 

iodida i.  811 

iodidum i.  811 

murias  corrosivus  i.  803 

nitrates i.  816 

nitrico  oxydum  ..   i.  789 

nitrooxydum i.  789 

oxydum  cinereum  i.  787 

oxydum  i.  787 

nigrum  i.  787 


Hydrargyri     oxydum 

rubrum 

oxydum  sulphuri- 

cum 

oxymurias 

perchloridum  .... 

periodidum 

persulphas  

protonitras 

prussias 

subchloridum 

subiodidum  viridi 

ammoniatum 

sub-sulphas  ffavus 

sulphates  

sulphuretum 

sulphuretum  cum 

sulphure i. 

sulphuretum  crys- 
tallizatum     vel 

rubrum i. 

sulphuretum    ni- 
grum vel  amor- 

phum i. 

Hydrargyrosis  seu  hy- 

drargyriasis i. 

Hydrargyrum i. 

borussicum ii. 

calcinatum  i. 

cum  creta i. 

magnesia  ...   i. 
muriaticum  mite.,  i. 
pnecipitatum   al- 
lium     i. 

purum i. 

Hydra rgyrus  i. 

Hydrate  of  amule ii. 

benzule ii. 

cinnanieinc ii. 

oxide  of  methule  ii. 

potash i. 

sulphur i. 

Hydrated  black  oxide 

of  iron 

sesquioxide  of  iron 

oxide  of  lead 

Hydriodate  of  baryta 

iron  

Hydriodic  acid 

Hydrobromate  of  pot- 
ash     i. 

Hj'drocarbon,  double 
sulphate  of  eth- 
er and ii. 

sulphate  of ii. 

Hydrochl orate  of  am- 
monia    i. 

soda i. 

mercury i. 

zinc  i. 

Hydrochloric  acid  ....   i. 

ether ii. 

Hydrocyanate  of  mer- 
cury    ii. 

silver ii. 

zinc ii. 


794 
803 
803 
813 
795 
817 
1181 
795 
811 
809 
794 
794 
791 

793 


791 


793 

770 
765 
1181 
788 
782 
782 
795 

809 
781 
765 
900 
769 
813 
939 
466 
359 

722 
725 
701 
560 
741 
406 

495 


923 
923 

444 
533 
803 
683 
384 
929 

1181 
1183 
1184 


1204 


INDEX. 


PAGE 

Hydrocyanic  acid ii.  778 

Hydromagnesite  i.  588 

Hydrogen i.  296 

consumed  as  food  i.  115 

chloro-aniide  of ..   i.  444 

protoxide  of i.  298 

sulphuretted  i.  375 

water  i.  298 

Hydrogenium i.  29G 

Hydrogenii      binoxy- 

dum i.  326 

Hydrolata i.  304 

Hydromeli ii.  900 

Hydrometer,  Sykes's  .  ii.  904 

Hydropathy i.  92 

Hydrosulphates  of  am- 
monia    i.  449 

Hydrosulphuret  of  am- 
monia    i.  450 

Hydrosulphuretum 

ammonia)  i.  450 

Hydrothion i.  375 

Hydrous  prussic  acid  .  ii.  778 

Hymenoptera ii.  1132 

Hyoscyamia ii.  467 

Hyoscyamus  albus ii.  466 

niger ii.  465 

Hygiene  i.  115 

Hymenomycetes  ii.  91 

Hypersesthetica  i.  238 

Hypersthenica i.  249 

Hypersthenic.-? i.  146 

Hyphomycetes  ii.  80 

Hypnica i.  247 

Hypnologist,  the i.  68 

Hypnopoei  i.  217 

Hypnotica i.  247 

Hypochlorite  of  lime  .   i.  575 

soda i.  539 

Hyposthenics  i.  146 

Hyposulphite  of  soda.   i.  530 
Hyposulphis   natricus 

seu  sodicus i.  530 

Hyraceum ii.  1176 

Hyrax  capensis  ii.  1176 


Iamatologia  i.  65 

Iatreusologia  i.  65 

Ice  cap i.  92 

poultice  i.  92 

Iceland  moss ii.  66 

Ichthyocolla  ii.  1137 

Icici  icicariba ii.  868 

Ignatia  amara  ii.  550 

Illicium  anisatum ii.  703 

Illutation  i.  78,  82 

Imagination i.  69 

Imperial  i.  510 

Impluvium  i.  89 

Incitantia  i.  249 

Indian        Arrow-root, 

East ii.  225 

West ii.  224 


Indian  corn ']]• 

hemp  ii- 

opium  li- 
tis    i- 

tobacco ii- 

Indigo }i< 

sulphate  of i'- 

Indigofera ii- 

tinctoria  ii- 

Indigotiu   ii. 

Infernal  stone  i. 

Infusa  i. 

Infusion  of  roses ii. 

Infusions i. 

Inf'usum  anthemidis..  ii. 

arnicue ii. 

armoracite     com- 
positum ii. 

aurantii  ii. 

compositum   ii. 

buchu ii. 

calumbse ii. 

caryophylli ii. 

cascarillse ii. 

catechu ii. 

compositum.  ii. 

chamaemeli ii. 

chirettas ii. 

cinchonas ii. 

compositum.  ii. 

pallidas  ii. 

spissatum  ...  ii. 

colombas ii. 

cusparias ii. 

digitalis  ii. 

ergotse ii. 

gallae  ii. 

gentianse  compo- 
situm  ii. 

kranierise  ii. 

lini  ii 

lini  compositum .  ii. 

lupuli ii. 

menthas  piperita  ii. 
viridis  ii. 

pareirse ii. 

polygalse ii. 

pruni  virginiaui  .  ii. 

quassise  ii. 

rhei ii. 

rosae  ii. 

acidum ii. 

compositum.  ii. 

secalis  cornuti  ...  ii. 

senegas  ii. 

sennas ii. 

compositum.  ii. 

serpentarias  ii. 

simaroubas ii. 

spigeliae  ii. 

tabaci ii. 

taraxaci ii. 

ulmi  ii. 

Valerianae ii. 

zingiberis  ii. 

Inhalatio  nitrosa i. 


r.vr.E 
109 

334 
102:5 
674 
583 
859 
859 
859 
859 
859 
824 
304 
798 
304 
592 
598 

1000 
980 
980 
880 

1072 
755 
371 
836 
836 
592 
528 
689 
690 
689 
690 

1072 
883 
464 
142 
325 

526 
996 
990 
990 
343 
446 
444 
1077 
994 
777 
874 
434 
798 
798 
798 
142 
994 
847 
847 
385 
873 
532 
497 
607 
333 
612 
233 
505 
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Inhalation  of  warm  va- 
pour   

Injectio    sodas   chlori- 
nates   

Injections,  aqueous  .. 

cold  

into  the  veins  ..  i. 

Insecta ii.  1118 

Insolation    i.       76 

Inspissants i.     209 

Instruments,  chroma- 
tic     i. 

dioptric  i. 

Intellect i. 

Inula  helenium ii. 

Inulin ii. 

Invertebrata  ii. 

Iodic  acid   i. 

Iodica  i. 

Iodide  of  barium i. 

carbon i. 

Iodine,  chloride  of  ...    i. 
Iodide  of  potassium  ...    i. 

compound     solu- 
tion of 

of  lead 

of  starch 

of  sulphur  

of  sulphur,    oint- 
ment of 

Iodidum  amyli  

arsenici  

auri 

ferri 

plumbi  

potassii 

sulphuris  

Iodine  

compound      tinc- 
ture of 

ointment 

paint 

plaster  

Iodinii  chloridum  

composita,     tinc- 

tura  

Iodinium  

Iodism 

Ioduret  of  potassium  . 
Ioduretted  bath  

cataplasm L 

iodide   of    potas- 
sium     i. 

mineral  water  ...    i. 

ointment i. 

Ionidium  i. 

ipecacuanha  ii. 

Ipecacuanha  ii. 

annulatcd ii. 

black  or  Peruvian  ii. 

brown  annulated  ii. 

cephaelis  ii. 

false  Brazilian  ...  ii. 


80 

513 
83 
92 
83,  177 


73 

72 

69 

589 

590 

1101 

405 

220 

560 

404 

407 

487 

493 
704 
404 
406 

407 
404 
643 
836 
741 
704 
487 
406 
392 

493 
405 
404 
405 
407 

493 
392 
398 

487 
494 
494 


gray  n. 

annulated  ...  ii. 
spurge  iL 


488 
494 
493 
998 
998 
619 
620 
628 
621 
619 
998 
621 
621 
362 
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Ipecacuanha,  striated  ii.  628 

undulated ii.  628 

white ii.  628 

Ipomoea  jalapa  ii.  518 

purga ii.  618 

Idracese  ii.  216 

Iris  florentina  ii.  220 

Irish  moss ii.  56 

Iron  hark ii.  758 

and  its  compounds  i.  716 

acetate  of i.  747 

ammonio-chloride 

of  i.  740 

arseniateof  i.  747 

black  oxide  of....   i.  721 

carbonate  of i.  727 

carburet  or  per- 

carburet  of i .  329 

citrates  of i.  749 

compound     mix- 
ture of  i.  728 

crude  sulphate  of  i.  734 

deutoxide  of i.  721 

dried  sulphate  of  i.  736 

filings i.  719 

hydrated      black 

oxide  of...   i.  722 
protosulphu- 

retof  ....,  i.  732 

sesquioxide  of  i.  732 

hydriodate  of i.  741 

iodide  of  i.  741 

ioduret  of i.  741 

liquor i.  747 

lactate  of  i.  748 

magnetic      oxide 

of i.  721 

oxyphosphate  of .   i.  730 

perchloride  of  ...   i.  737 

pernmriate  of  ...    i.  737 
persesquiuitrate 

of  i.  746 

persulphate  of  ...  i.  737 
phosphates  of  ...  i.  730 
pills  of  iodide  of .  i.  745 
sulphate  of  .  i.  737 
precipitated  car- 
bonate of  i.  732 

protiodide  of.  ....    i.  741 
red   or   peroxide 

of i.  722 

rust  of i-  723 

saccharine  carbo- 
nate of i.  727 

sesquichloride   of  i.  737 

sesquioxide  of  ...    i.  722 

sulphate  of i.  733 

Bulphurct  of i.  731 

eupercarbonate  of  i.  729 

superphosphate  of  i.  731 

syrup  of  iodide  of  i.  744 

tanuateof i.  740 

tartar  of i 

tartarized i 

tartrate  of  potash 
and  i 


752 


PAGE 

Iron,  tincture  of  acetate 

of i.    747 

the    muriate 

of i.     738 

wine  i.     754 

wire  i.    719 

Irrigation i.      91 

Isinglass ii.  1137 

Para  ii.  1142 

Isis  nobilis  ii.  1104 

Isomorphous        com- 
pounds    i.     133 

Isonandra  gutta ii.    575 

Issue  peas ii.    979 

Italian     or      Spanish 

juice  ii.    819 

Itch  insect   i.    357 

Ivory  black  i.    331 


J. 

Jaenbark ii.  637 

Jaggary  ii.  162 

Jalapa,  ipomsea ii.  518 

Jalapic  acid ii.  520 

Jalapin ii.  520 

Jamaica  pepper ii.  757 

Jaraaicina  ii.  837 

James's  powder i.  647 

Janipha  manihot ii.  380 

Jatropha  curcas ii.  379 

manihot ii.  380 

Jatrophic  acid  ii.  364 

Jervin  ii.  183 

Jesuit's  drops ii.  572 

powder  ii.  632 

Juices,  preserved  ve- 
getable   ii.  913 

Jew's  ear  ii.  91 

Juglandese  ii.  1097 

Juglans  cinerea ii.  1097 

cathartica ii.  1097 

Juniper,  common ii.  300 

berries  ii.  307 

Juniperus  communis  .  ii.  306 

sabina ii.  308 

vinnniana  ii  309 


K. 

Kali  aqua  i.  472 

purum i.  466 

tartaricum   stibi- 

atum i.  659 

tartarized i.  506 

Kali  or  vegetable  al- 
kali    i.  460 

Kalium i.  459 

Kassu ii.  171,  883 

Kelp  i.  515 

ware  ii.  55 

Kermes  mineral  i.  G53 

Kind's  artificial  cam- 
phor   ii.  294 


PAGE 

Kino  ii.  824 

Amboyna  ii.  824 

Botany  Bay  ii.  824 

East  Indian  ii.  824 

genuine  gum ii.  824 

tincture  of  ii.  825 

Kinic  acid  ii.  670 

Kinovic  acid  ii.  670 

Kirkland's  neutral  ce- 
rate     i.  715 

Klaprothium    sulphu- 

ricum  i.  687 

Kosso  or  Kousso ii.  804 

Krameria  triandra  ...  ii.  995 

Krameric  acid  ii.  996 

Kreosote  or  creosote.,  ii.  957 

Krummholzbl ii.  285 

Kyapootie  oil ii.  751 


Labarraque's  soda  dis- 
infecting liquid i.    540 

Labiates  ii.    440 

Labiatiflorae ii.    604 

Lac  ii.  1167 

ammoniaci   ii.    722 

amygdalece    ii.    767 

analcpticum ii.       59 

sulphuris i.    358 

vaccinum  ii.  1167 

Lacmus  (litmus) ii.      75 

Lactalbumen  ii.  1168 

Lactate  of  iron  i.    748 

Lactic  acid  ii.  1169 

Lactin    ii.  1168 

Lactuca  sativa ii.    598 

virosa  ii.    599 

Lactucarium ii.  1600 

Lactucerin ii.    602 

Lactucic  acid  ii.    602 

Lactucin  ii.    602 

Ladanum  ii.    998 

Ladies'  mantle,  field.,  ii.  809 
Lana  philosophica  ....  i.  676 
Lapides       cancrorum 

pneparati  i.     567 

Lapilli  cancrorum  prae- 

parati  i.     567 

Lapis  calaminaris 

praeparatus  ...   i.    680 

divinus  i.     760 

infernalis  i.    824 

vel  septicus     i.    466 
ophthalmicus  ....   i.     760 

Larch  agaric ii.       91 

or  Venice  turpentine  ii.    288 

Lard  ii.  1170 

Laricin  ii.       93 

Larix  Europaaa ii.    286 

Laser  of  Persia ii.     712 

Laserpitium ii.     712 

Laudanum    ii.  1056 

liquidum    Syden- 
ham!    ii.  1059 


1206 


INDEX. 


PAGE 

Laughing  gas   i.    411 

Lauracese ii.    387 

Laurel  fat ii.     407 

leaved  canella   ...  ii.     971 

common  cherry.,  ii.     774 

water ii.     775 

Laureola   ii.    419 

Laurin   ii.      107 

Laurus  camphora ii.     396 

cinnamomum  ....  ii.    388 

nobilis   ii. 

Lavender  ii.    441 

drops ii.    44:! 

oil  of ii.    442 

water ii.     442 

Lavandula  spica   ii.     441 

vera   ii.    441 

Lavements  i.    176 

Laver ii.       53 

Laxativa  or  lenitiva...    i.     272 
Lead    and     its    com- 
pounds   

acetate  of  

black 

carbonate  of 

chloride  of 

colic 

deutoxide  of 

horn  

iodide  of  

niagistery  of 

neutral  acetate  of 

nitrate  of  

oxide  of 

plumbite  of  

red  oxide  of 

aarate  of  .... 

subcarbouate  of.. 
r  of 

superacetate  of... 

tannate  of 

white 

Leaven  

Ledoyen's  disinfecting 

fluid  i. 

Lecanora  tartarea  ....  ii. 

Lecca  gum  ii. 

Leeches ii. 

Leek  ii. 

Leguminosae  i.  135,  810 

Lemery's    white    pre- 
cipitate     i. 

Lemnian  earth  i. 

Lemon  and  kali  i. 

Lemonade  ii. 

Lemon,  essential  salt 

of i.    512 

grass ii.     156 

juice  ii.  947,  975 

artificial  ii.  950.  975 

peel  ii.     975 

Lemons  ii.    074 

concrete  acid  of.,  ii.     947 
Lenitive  electuary  ....  ii.     848 

Lentisk  tree  ii.    861 

Leontodon  taraxacum  ii.     605 


690 
7o7 
327 

703 

604 

09* 

703 

704 
699 
70S 
706 
697 
698 
698 
715 
699 
708 
708 
716 
699 
80 

707 

70 

550 

1106 

213 


809 
599 

475 
975 
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Lettuce,  garden ii-  598 

opium  ii.  599 

strong  scented  ...  ii.  599 

Levant  nut  ii.  1072 

Levis ticum  officinale.,  ii.  737 

Lichen,  blue ii.  76 

common      yellow 

wall ii.  69 

islandicus ii.  66 

starch  ii.  67 

Lichenes ii.  63 

tinctorii ii.  69 

Lichenic  acid   ii.       68 

Light  i.  70 

oil  of  wine   ii.  923 

wines  ii.  893 

Lignum  colubrinum...  ii.  549 

Lignum ii.    873 

quassia- ii.  873 

jamaicensis    ii.  873 

surinamense  ii.  875 

santali  rubri ii.  823 

vitic ii.  884 

Ligulifloraj    ii.    604 

Liliacese ii.  l'-^ 

Lime  i.  561 

bone-phosphate  of  i.  570 

burned i.     561 

carbonates  of. i.  505 

chloride  of i.  575 

hydrate  of i.  562 

hypochlorite  of...   i.  575 

juice ii.  948,  975 

muriate  of i.  57:! 

oil  of i.  573 

oxymuriatc  of  ...    i.  575 

slaked  i.  562 

subphosphatc  of.,  i.  570 

triphosphate  of...    i.  570 

water  i.  504 

Linaceoe ii.  988 

Ling  ii.  1145 

Liniment,  anodyne  ...  ii.  1058 

of  ammonia  i.  433 

of    sesquicarbon- 

ate  of  ammonia  i.  443 

soap   i.  552 

volatile  i.  433 

Linimentum  oeruginis    i.  764 

ammonite  i.  433 

compositum    i.  433 
sesquicarbon- 

atis i.  442 

calcis    i.  5G4 

camphoras ii.  405 

compositum  ii.  405 

crotonis  ii.  369 

hydrargyri  i.  786 

opii ii.  1058 

saponis  i.  55_» 

simplex ii.  H3G 

terebintbinse ii.  299 

Linseed  ij.  <is.i 

oil ii.  990 

tea    ii.  090 

Liparule  d'ammouiaquei.  540 


PAGE 

Liqueur  de  Labarraque  i. 

540 

l 

lMA 

Linum  cathartiouna  ... 

ii. 

991 

usitatissimum   ... 

ii. 

988 

Liquidanvbaraoeee  .... 

n. 

313 

Liquidambar    styraci- 

u. 

313 

Liquid,  artificial  cam- 

phor   

1!. 

294 

oxyniuriatic  acid 

1. 

382 

11. 

313 

81 

Liquor  arsenici  chlo- 

1. 

640 

aluminie    compo- 

situs  

1. 

605 

,  428 

acetatis    .... 

i. 

454 

i. 

428 

sesquicarbo- 

i. 

442 

anodynus     mine- 

ralie Hoffmanni  ii. 

922 

antimonii  terchlo- 

ridi 

657 

tartarizati  .. 

670 

anti-podagricus... 

445 

argenti  nitratis  .. 

832 

640 

barii  ehloridi  ... 

560 

Loyle's  fuming... 

452 

575 

calcis 

564 

575 

chloriuatsu... 

582 

382 

cupri     ammonio- 

sulphatis 

i. 

762 

l. 

745 

hydrargyri  bichlo 

ridi 

l. 

809 

iode-arsenitu 

i. 

815 

per  nitratis  .. 

i. 

818 

hydriodatis  arsen- 

ici et  hydrargy- 

ri     

i. 
i. 

815 

niagnesiaacitratis 

597 

effervescens 

i. 

597 

morphiae  acetatis 

ii. 

1064 

hydrochlora- 

n. 

1066 

sulphatis    ... 

ii. 

1067 

opii        sedatjvus, 

11. 

1056 

plumbi  diacetatis 

l. 

711 

dilutus 

l. 

713 

subacetatis .. 

i. 

713 

i. 

464 

arsenitis  .... 

i. 

640 

carbonatis... 

i. 

472 

i. 

511 

efferves- 

cens 

l. 

511 

effervescens 

i. 

475 

potassii        iodidi 

composites  .... 

l. 

493 

INDEX. 
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Liquor  pyro-oleosus  e 

linteo  paratus  ii.  969 

sacchari  tosti  ....  ii.  153 

Schobeltii i.  731 

sodae  i.  513 

carbonatis...   i.  518 

chlorinates  ..   i.  540 

effervescens    i.  628 

hydras i.  513 

Liquorice  ii.  818 

lozenges ii.  81V) 

sugar ii.  818 

Liriodendron  tulipife- 

ra  ii.  1079 

Liriodendriue    ii.  1080 

Lisbon  diet  drink ii.  279 

Litharge, or  silver  stone  i.  097 

gold  or  silver  i.  697 

Lithargyrum i.  097 

Lithise  carbonas  i.  354 

Lithica  i.  283 

Lithonlytica i.  284 

Lithontriptica  i.  283 

Litmus  ii.  75 

paper ii.  77 

tincture  of  ii.  77 

Liver  of  sulphur  i.  475 

Liverwort,  ash-colour- 
ed ground ii.  G4 

ground  ii.  04 

Lixivium  saponarium    i.  404 

tartari   i.  472 

Lisivius  cinis i.  468 

Lobelia  inflata ii.  583 

syphilitica ii.  587 

Lobeliacete i.  135,  ii.  583 

Lobelianin    ii.  584 

Lobelic  acid ii.  585 

Lobelina  ii.  584 

Lofty  bitter-wood  tree  ii.  873 

Loganiaceaj  ii.  530 

Logwood,  common  ...  ii.  837 

Loliin ii.  114 

Lolium  temulentum....  i.  134, 

ii.  113 

Long-eared  barley  ....  ii.  115 

Long  pepper ii.  353 

Loosestrife,        spiked 

purple   ii.  759 

tribe  ii.  759 

Lota  molva   ii.  1145 

vulgaris ii.  1145 

Lotio  ammonia^  hydro- 

chloratis    i.  449 

calcis  chlorinates     i.  682 

flava   i-  789 

nigra i.  788 

phngedsenica i.  789 

sodse  ohlorinatse     i.  543 

Lovagc  ii-  ''•'>' 

Loxabark ii-  634 

Lozenges,     acidulated 

'lemon   ii.  892 

gum    ii-  831 

liquorice  i'-  819 

magnesia  i-  692 


PAGE 

Lozenges,  morphia  ...  ii.  1066 
and  ipecacu- 
anha    ii.  1007 

of  lactucarium...  ii.     603 

opium  ii.  1055 

peppermint  ii.    447 

Pontefract    ii.    819 

soda   i.    524 

Tolu  ii.    815 

Lugol's  caustic,  rube- 
facient, and 
stimulant  solu- 
tions       i.   494 

concentrated  solu- 
tion of  iodine  in 
iodide  of  potas- 
sium     i.    494 

ioduretted  baths.,  i.    494 
mineral  water  i.    494 

Luna  cornea  i.    824 

Lunar  caustic   i.     824 

Lungwort  tree ii.      66 

Lnpulin,  or  lupulite  ..  ii.    342 

Lupuliua  ii.    343 

Lupulinic    glands     or 

grains  ii.    343 

Lycium  Europaeuni  ...  ii.    870 
Lycoperdongiganteumii.      89 

Lycopodiaceaa  ii.    102 

Lycopodium ii.     103 

clavatum   ii.     102 

Lythracese   ii.     759 

Lythrum  salicaria  ....  ii.     759 

Lytta  cserulea  ii.  1129 

gigas  mas ii.  1129 

segetum  ii.  1129 

vesicatoria  ii.  1118 


M. 

Macaroni  ii.  126 

Mace  (macis)   ii.  411 

Machines,  coil  i.  119 

electric  i.  105 

electroclynamic...   i.  110 

induction  i.  110 

magneto-electric     i.  112 

volta-electric i.  110 

Mad  apples    ii.  321 

Madarin    ii.  552 

Madder,  Dyer's  ii.  017 

Dutch  or  Zealand  ii.  617 

Last  India  ii.  617 

Levant  ii.  617 

Turkey  or  Smyrna  ii.  617 

Madeira  wine   ii.  897 

weed  ii.  74 

Magisterium  plumbi..   i.  699 

Magistery  of  bismuth  i.  072 

'  lead  i.  699 

Magnesia  i.  583 

alba  i.  5S7 

bicarbonate  of  ...    i.  592 

calcinata    i.  ■"s:» 

pondcrosa...   i.  ob'j 


PAGE 

Magnesia       calcinata 

6eu  usta i.  583 

calcined  or  burnt  i.  583 

carbonates  of  ....   i.  587 

citrate  of  i.  597 

common  calcined    i.  585 
condensed     solu- 
tion of i.  592 

fluid  i.  592 

heavy  calcined...   i.  584 

carbonate  of  i.  589 

Henry's   calcined  i.  585 

Indian  calcined...    i.  585 

light  carbonate  of  i.  589 

lozenges i.  592 

subcarbonate  of.,   i.  587 

sulphate  of  i.  593 

tartarica    i.  597 

vitriolated  i.  593 

water,  aerated  ..    i.  592 

carbonated.,   i.  592 

Magnesias  bicarbonas    i.  592 

carbonas    i.  588 

citras i.  697 

sulphas i.  593 

tartras  i.  597 

Magnesian  lemonade     i.  597 

Magnesite i.  588 

Magnesium,           com- 
pounds of i.  583 

oxide  of i.  583 

Magnetic  electricity  ..   i.  110 

iron  pyrites   i.  731 

oxide  of  iron i.  721 

Magnetism  i.  112 

Magneto-electric    ma- 
chines    i.  112 

Magnets   i.  114 

electro  i.  Ill 

temporary    i.  Ill 

Magnoliaeese ii.  1077 

Magnolia  glauca  ii.  1078 

acuminata    ii.  1079 

granditlora ii.  1079 

tripetala  ii.  1079 

Maidenhair  ii.  98,  101 

Maize  or  Indian  corn    ii.  109 

Majoiana  hortensis  ...  ii.  448 

Mala  insana ii.  321 

Malagnetta  pepper  ...  ii.  240 

Male  shield  fern  ii.  98 

Mallow  tribe ii.  984 

common  ii.  985 

marsh  ii.  985 

Malt  ii.  117 

liquor   ii.  118 

poultice ii.  86 

vinegar ii.  935 

Maltum ii.  117 

Malva  rotundifolia  ...  ii.  985 

sylvestris  ii.  986 

Malvaceae ii.  985 

Malwa  opium  ii.  102:'. 

Mammalia  ii.  1155 

Mandioca   or  cassava 
starch    ii. 
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Mandragora  officinalis  ii.  507 

Mandrake  ii.  507 

root    ii.  750 

Manganese  i.  609 

acetate  of i.  G13 

binoxide  of  i.  G09 

carbonate  of i.  611 

chloride  of i.  613 

native    black,   or 

peroxide  of  ....  i.  609 

sulphate  of    i.  611 

Manganesic  acid i.  610 

Manganesii  acetas   ...   i.  613 

binoxydum  i.  609 

carbonas i.  fill 

chloridum i.  G13 

oxidum  i.  609 

sulphas i.  Gil 

Manihot  aipi ii.  381 

janipha ii.  381 

utilissima ii.  380 

Manna   ii.  560 

Briancon ii.  286,  5G2 

cannulata  ii.  561 

croup ii.  120 

metallorum i.  795 

of  the  larch.,  ii.  286,  562 

Sicilian ii.  662 

sugar ii.  562 

Mannite  ii.  662 

Manuluvium  i.  82 

Maranta  arundinacea   ii.  224 

iudica  ii.  224 

Marantaoese ii.  224 

Marble  i.  566 

Marbled  soap    i.  550 

Marcasita i.  671 

Margarine ii.  569 

Margaritic  acid ii.  377 

Margaratine ii.  377 

Marine  acid  i.  384 

Marjoram,  common  ...  ii.  448 

sweet  ii.  448 

Marmor  i.  565 

album   i.  566 

Marrubium ii.  452 

vulgare ii.  452 

Mars,  salts  of  i.  73:J, 

vitriol  of  i.  733 

Marshmallow ii.  985 

Marsh  trefoil  ii.  529 

Marsh's  test i.  622 

Martial  Ethiops  i.  721 

Massicot  i.  697 

Massing i.  79 

Massoy  bark ii.  388 

Masticatoria  i.  277 

Mastic  tree  ii.  861 

Mastiche   ii.  862 

Masticine  ii.  862 

Matico  plant ii.  357 

Materia     hermapkro- 

dita  i.  242 

Mediea  i.  65 

Matricaria  chamomillaii.  590  j 

May  apple  ii.  1096 


Mead  ii. 

Meadow-saffron ii. 

Meal,  cassava  ii. 

Meconic  acid  ...  ii.  1026, 

Meconica i. 

Meconium ii. 

Meconine  ii. 

Mechanical  antidotes    i. 
Medicamenta  emollien- 

tia  i. 

Medicated  vinegars  ...  ii. 

Medicines i. 

absorption  of i. 

acting  dynamical- 
ly on  the  blood  i. 
acting  on  the  ner- 
vous system  ...    i. 
acting  on  the  res- 
piratory organs  i. 
active  forces  of...   i. 
changes  in,  by  the 
action  of  the  or- 
ganism   

chemical  effects  of 
properties  of 
circumstances 
which     modify 
the  effects  of...   i. 
classifications  of.,   i. 
endosmotic  effects 

of i. 

injection  of,  into 

the  veins i. 

modes  of  ascer- 
taining the  ef- 
fects of i. 

operation  of,  by 
nervous  agen- 
cy     i. 

parts     to    which 

they  are  applied  i. 
physical  effects  of  i. 
physiological 

classes  of    i. 

effects  of i. 

remote  effects  of    i. 
therapeutical  ef- 
fects of i. 

tolerance  of i. 

topical i 

Mel ii. 

aegyptiacum i. 

boracis  i. 

depuratum  ii. 

rosae  ii. 

Melaleuca  cajuputi  ...  ii. 

minor U. 

Melampodium  ii. 

Melanthaceo3  ii. 

Melanochin  ii. 

Melinum  ;, 

Melissa  officinalis ii. 

Mellite  of  borax i. 

Meloe  proscarabseus ..  ii. 

majalis  ii. 

vesicatorius  ii. 
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goo 

171 

382 

1030 

286 

1007 

102G 

198 

207 
947 
131 
148 

230 

233 

231 
137 


138 
143 

135 


163 

178 

141 
177 

132 

162 

173 

141 

197 
140 
148 

167 

143 

198 

1133 

764 

527 

1134 

799 

751 

751 

1082 

171 

671 

687 

450 

527 

1129 

1129 

1118 


Menagoga i. 

Menispermacase ii. 

Menispermine  ii. 

Menispcrnuiui  palma- 

tum  ii. 

Mentha  piperita  ii. 

pulegium  ii. 

viridis  ii. 

Menthene ii. 

Menyanthes  trifoliata  ii. 

Menyanthin ii. 

Mephitic  air i. 

Mercurial  balsam i. 

candles i. 

compounds i. 

disease  i. 

erethism i. 

fever i. 

ointment i. 

pills i. 

plaster i. 

purging  i. 

Mercurialia  i. 

et  antimonialia...   i. 
Mercurius  alcalisatus    i. 

cosmeticus i. 

dulcis i. 

praecipitatus  ru- 
ber     i. 

ruber  per  se   i. 
sublimatus  corro- 

sivus  i. 

Mercury  and  its  com- 
pounds     i. 

acetate  of i. 

ammonio-chloride  i. 

ammoniated i. 

submuriate  of  i. 
bibasic  nitrate  of 
the  oxide  of  ... 
bipersulphate  of 
bisulphuret  of  ... 
black  oxide  of  ... 
sulphuret  of 

calcined 

chloride  of 

coagulated  

corneous  

corrosive  muriate 

of i. 

cyanuret  of ii. 

cyanodide  of ii. 

deutiodideof i. 

green     subiodide 

of i. 

gray  oxide  of  ....  i. 
hydrochlorate  of  i. 
hydrocyanate  of    ii. 

iodides  of i. 

metallic i.  767 

muriate  of i. 

nitrates  of i. 

nitric  oxide  of  ...    i. 

of  life i. 

ointment  pf i. 

iodide  of  ....   i. 
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289 

10G8 
1073 

1069 
445 
447 
444 
446 
529 
590 
411 
819 
776 
768 
770 
770 
770 
783 
783 
786 
771 
222 
222 
782 
809 
795 

789 


803 

765 
821 
809 
809 
809 

817 
795 
792 
787 
793 
788 
803 
788 
795 

803 
1181 
1181 

813 

811 
787 
803 

1181 
811 

,  775 
803 
816 
789 
644 
783 
813 
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Mercury,  ointment  of 

nitrate  of  

i. 

819 

oxide  of 

i. 
i. 

787 
803 

oxymuriate  of  ... 

pel-chloride  of  ... 

i. 

803 

percy.anide  of.... 

ii. 

1181 

periodide  of 

i. 

813 

peroxide  of 

i. 

788 

persulphate  of... 

i. 

795 

i. 

783 

iodide  of  .... 

i. 

813 

i. 

786 

preparations  of.. 

1. 

776 

protochloride  of 

i. 

795 

protiodide  of 

i. 

811 

11. 

1181 

prussiate  of 

n. 

1181 

l. 

781 

red  precipitated.. 

i. 

780 

i. 

788 

subchloride  of  ... 

i. 

711") 

subiuuriate  of  ... 

i. 

795 

i. 

787 

i. 

794 

i. 

791 

theory  of  the  ac- 

773 

whitc  precipitated  i. 

809 

with  chalk 

782 

magnesia 

782 

yellow       subsul- 

l. 

794 

i. 

291 

ii. 

328 

Method  by  ingestion  . 

l. 

175 

l. 

i. 

173 
173 

l. 

173 

Methvle.    hydrate    of 

ii. 

939 

Methylene,  bihydrate 

of 

n. 
i. 

939 
236 

Methystica  

Mezereon,  common  ... 

n. 

416 

Mezereum,  daphne  ... 

ii. 

416 

Mild  mineral  or  fossil 

alkali 

l. 

513 

vegetable  alkali.. 

i. 

468 

Milk  

ii. 
ii. 

1167 
1168 

ii. 

1168 

358 

ii. 

819 

Milkwort  tribe 

n. 

992 

n. 

826 

ii. 

832 

Mind,  external  affec- 

l. 

66 

internal  affections 

of 

l. 

6S 

Mindercri  liquor  

l 

454 

l. 

; ;»:; 

anodyne  liquor... 

n. 

922 

i 

6.,:! 

i. 

640 

springs,  table  of 

i. 

324 

PA  OF. 

Mineral,  turpeth i.     79-1 

waters  i.    315 

Minium  i.  698,  792 

secundarium i.     698 

Mistura  acaciie ii.    831 

altkoerc  ii.     986 

animoniaci ii.     722 

amygdalae  ii.     767 

assafoetid:e ii.    719 

camphorte ii.    403 

cum  magne- 
sia    ii.    404 

creasoti ii.    961 

cretas  i.    569 

ferri  aromatica...   i.    729 
composita ...   i.    728 
gcntianoe  compo- 
sita    ii.    527 

Griffithii  i.    728 

guaiaci  ii.    888 

hordei  ii.    117 

scammonii ii.    517 

spiritus  vini  gal- 

lici  ii.    912 

Mixture,  freezing i.      92 

Molasses ii.  149,  912 

Mollusca ii.  1104 

Molybdaana i.     (197 

Momordica  elaterium  ii.    743 

Momordicine ii.     746 

Monesia  bark ii.     577 

Monesine  ii.    577 

Monkshood ii.  1085 

Monocotyledones  ii.     105 

Monotony i.       68 

Moraceie ii.    343 

Morchella  esculenta  ..  ii.       91 

Morel,  common  ii.      91 

Morphia ii.  1026,  1060 

ami  ipecacuanha 

Lozenges ii.  1067 

acetate  of    ii.  1062,  106:! 
hydrochlorate  ...  ii.  L06  i 

lozenges ii.  1066 

muriate  of ii.  106  ! 

Morphiaa  acetas ii.  1063 

hydrochloras  ....  ii.  1064 

murias  ii.  1064 

muriatis  solutio    ii.  1066 

sulphas ii.  1067 

Morphometry ii.  1034 

Morphina ii.  1060 

Morrhua  vulgaris ii.  1145 

Morus  nigra ii.     344 

Mosaic  gold  i.     691) 

Moschus  ii.  1158 

moschiferus  ii.  1158 

artificialia ii.     964 

factitius ii.    964 

Moss,    carrageen,    or 

Irish  ii.       56 

Ceylon ii.       60 

Corsican  ii.       62 

cup ii.       64 

Iceland ii.       66 

pearl ii.       56 
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Moss,  reindeer ii.  65 

tartareous  ii.  70 

Mountain  arnica  ii.  597 

Bfou8sache  ii.  383 

Moxa ii.  591 

weed ii.  591 

Moxibustion  ii.  591 

Moxon's  aperient  effer- 
vescing magnesia...    i.  598 

Mucilage ii.  831 

linseed  ii.  989 

of  gum  ii.  831 

of  starch ii.  125 

quince  seeds ii.  803 

tragacanth  ii.  821 

Mucilago  ii.  831 

amyli ii.  125 

chondri ii.  59 

hordei  ii.  117 

tragacanthie ii.  821 

Mucuna  pruricns ii.  822 

prurita  ii.  822 

Mucus ii.  803 

.Mud  bathing i.  82 

Mudar  or  rnadar  ii.  552 

.Mudarine ii.  552 

Mugwort ii.  595 

Mulberry,  common  ...  ii.  344 

Mundic i.  731 

Munjeet ii.  617 

Murias  ammonia;  i.  444 

baryta;  i.  557 

hydrargyri  corro- 

sivus i.  803 

soda;  i.  533 

Muriate  of  ammonia 

and  mercury...    i.  809 

antimony  i.  657 

barytes i.  557 

iron,  tincture  of     i.  738 

lime i.  573 

mercury i.  803 

morphia ii.  1064 

soda i.  538 

zinc  i.  683 

Muriatic  acid  i.  384 

nas i.  385 

Muriatis  lerri  liquor  .    i.  738 

Muride  i.  408 

Musacea;  ii.  222 

Musa  paradisiaca ii.  222 

sapicntum ii.  222 

Muscovado  sugar ii.  146 

Mushroom,  common  ..  ii.  93 

sugar ii.  95 

Music i.  07,  69 

Musk ii.  1158 

artificial  ....  ii.  964,  1161 

Must  (mustum)  ii.  892 

Mustard  ii.  1001 

black  ii.  1001 

poultice ii.  1004 

white ii.  1004 

"Whitehead's    es- 
sence of ii.  299 

Mutisiaceoe ii.  604 
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Mycoderma  cerevisioe  ii.  82 
Mylabriscichorii  ii.  1118,1129 

Fusselini ii.  His 

Myrica  cerifera  ii.  1184 

Myricine ii.  1135 

Myristica  aromatica  .  ii.    411 

fragrans  ii.    411 

nioschata  ii.    411 

officinalis  ii.     411 

Myristicaceae  ii.    411 

Myristicue  adeps  ii.    415 

Myristicine ii.    415 

Myristine ii.    416 

Myronic  acid  ii.  1002 

Myrosine  ii.  1002 

Myrospermine ii.     813 

Myroxiline  ii.    813 

Myrospermum  perui- 

ferum ii.    811 

Myrospermum    tolui- 

feruiu ii.    814 

Myroxylon      peruife- 

rum  ii.    811 

Myrrh  ii.     865 

Myrrha  turcica ii.    866 

Myrtacese ii.    750 

Myrtle  wax  ii.  1184 

Myrtus  pimenta ii.    75G 


N. 

Nannari ii.  551 

Namur,  grass  oil  of...  ii.  154 

Naphtha  ii.  939 

Barbadoes ii.  962 

black  ii.  961 

vitrioli   ii.  916 

Narceina ii.  1026,  1029 

Narcissus,  odorous  ...  ii.  222 

pseudo-narcissus  ii.  222 

tazetta ii.  222 

Narcotic  salt i.  341 

Narcotics  i.  235 

Narcotin,     or    narco- 

tina ii.  1026,  1028 

Narthex  assafcetida...  ii.  712 

Nassauviaceoe   ii.  604 

Natron  carbonicum  ...   i.  520 

vitriolatmn i.  531 

Natrum  carbonicum..  i.  513 

Natrium i.  512 

oxide  of i.  512 

Nauclea  gambir ii .  69  5 

Nauseantia i.  267 

Nectandra  rodisei ii.  408 

Nephrodium  filix  mas  ii.  98 

Nera  or  toddy ii.  162 

Neurotica i.  233 

Neutral  ointment i.  715 

Nicotiana  persica ii.  486 

repanda ii.  486 

rustica  ii.  486 

tabacum  ii.  484 

Nicotianse  i.  237 


Nicotianin ii. 

Nicotine,  or  nicotinu  .  ii. 
Nightshade,  black  ....  ii. 

deadly ii. 

woody  ii. 

Nihil  album  i. 

Nitraria,  artificial i. 

Nitras  argenti  i. 

hydrargyricus  aci- 
do  nitrico  solu- 
tus i. 

potassse  i. 

Nitrate  of  ammonia...    i. 

camphor  ii. 

lead  .  i. 

potash i. 

silver  i. 

Nitrieres,  artificial  ...  i. 
Nitre i. 

beds  i. 

drops  ii. 

fixed  i. 

sweet  spirit  of  ...  ii. 

walls i. 

Nitric  acid i. 

oxide i. 

of  mercury  .   i. 

Nitrogen  i. 

dcutoxide  of i. 

in  food  i. 

protoxide  of i. 

Nitrogenii  binoxydum  i. 

protoxydum i. 

Nitrogenium i. 

Nitro-hydrochloric  acid  i. 
muriatic  acid  ....    i. 

bath i. 

oxide  of  anti- 
mony     i. 

Nitrous  acid i. 

ether,  spirit  of...  ii. 

gas i. 

oxide i. 

Nitrum  i. 

flamraans  i. 

satuniinum   i. 

semivolatile  i. 

tabulatum,  or  sal 

prunelle i. 

Non- naturals i. 

Nordhausen,     fuming 
sulphuric  acid  of...   i. 

Nut,  poison ii. 

Nutgalls  ii. 

Nutmegs ii. 

butter  of ii. 

Nuts,  physic ii. 

Nux  barbadensis ii. 

mechil ii. 

moschata  ii. 

vomica  (false  an- 
gostura) 
bark...  ii.  .",:;-. 
strychnoa  ...  ii. 


TAOE 

488 
489 
504 
470 
503 
676 
500 
824 


818 
497 
454 
398 
706 
497 
824 
500 
497 
500 
925 
468 
925 
500 
414 
414 
789 
411 
414 
116 
411 
414 
411 
411 
421 
421 
422 

645 
417 
925 
414 
411 
497 
451 
706 
454 

501 
115 

365 
533 

321 
411 
415 
379 
379 
533 
412 


8S1 
533 


O. 

PAGE 

Oak,  common  British   ii.  .">17 

cork ii.  330 

ilvers   ii.  820 

Oat,  common  ii.  Ill 

Oatmeal   ii.  Ill 

Oat-starch ii.  112 

Odoraments i.  66 

CEnanthie  ether ii.  893 

Oidium  abortifaciens    ii.  87 

Od i.  113 

Oil,  almond  ii.  768 

animal ii.  965 

cajeput ii.  751 

camphor  ii.  398 

carron i.  564 

castor ii.  376 

('Hubert's  ii.  263 

cod ii  1146 

corn  spirit ii.  900 

croton  ii.  367 

Dippel's ii.  965 

empyreumatica ..  ii.  965 

etherial  ii.  923 

Florence ii.  558 

Gallipoli  ii.  558 

Genoa  ii.  558 

linseed  ii.  990 

cold  drawn  .  ii.  990 

Lucca  ii.  558 

allspice ii.  758 

amber  ii.  964 

anise ii.  704 

of  antimony  i.  657 

assafcetida ii.  715 

balm ii.  450 

balsam  of  Peru  ii.  813 

bays  ii.  407 

bergamot  ii.  974 

bitter  almonds  ii.  768 

orange ....  ii.  980 

chamomile  ii.  592 

caraway ii.  702 

cardamom, fixed  ii.  253 
volatile  or 

essential  ii.  253 

cassia  ii.  395 

cebadilla ii.  188 

cedra ii.  973 

cherry-laurel, 

volatile ii.  774 

cinchona  bark   ii.  669 

cinnamon  ii.  391 

leaf ii.  391 

citron ii.  973 

cloves ii.  755 

copaiva ii.  857 

cubebs  ii.  866 

cumin  ii.  707 

dill ii.  706 

ergot ii.  143 

fennel,  sweet.,  ii.  705 

garlic ii.  212 

gentian ii.  524 

geranium  ii.  155 

grain ii.  900 
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Oil  of  hartshorn  ii.  965 

hemlock ii.  729 

iron  i.  738 

juniper  ii.  308 

lavender  ii.  442 

laurel  berries.,  ii.  407 

lemons  ii.  975 

lemon  grass  ...  ii.  156 

lettuce ii.  602 

lime i.  573 

linseed  ii.  990 

mace ii.  415 

male  fern  ii.  101 

marjoram ii.  448 

meadow-sweet  ii.  316 

mustard ii.  1002 

myrrh,  volatile  ii.  866 

Namur  ii.  154 

neroli ii.  980 

nutmeg ii.  415 

nutmegs,     ex- 
pressed   ii.  415 

onions  ii.  214 

orange  flower  .  ii.  07'.) 

leaf ii.  979 

pennyroyal ....  ii.  447 

peppermint ....  ii.  446 

pimento ii.  758 

poppy  ii.  1008 

potato-spirit  ..  ii.  900 

roses ii.  801 

rosemary  ii.  451 

rue  ii.  877 

Baraaparilla  ...  ii.  274 

sassafras  ii.  406 

savine  ii.  811 

sennae ii.  845 

spearmint  ii.  444 

spike ii.  442 

spikenard ii.  155 

star-anise ii.  704 

sweet  marjoram  ii.  449 

sweet  orange  ..  ii.  979 

tar ii.  305 

tobacco ii.  490 

orange  ii.  979 

thyme ii.  448,  450 

turpentine ii.  292 

verbena ii.  156 

vitriol  i.  361 

sweet  ii.  923 

wine  ii.  923 

heavy ii.  923 

light ii.  923 

olive  ii.  557 

or  butter  of  anti- 
mony     i.  657 

palms ii.  167 

paper ii.  959 

potato  spirit ii.  900 

rag ii.  969 

rock ii.  961 

Sicily ii-  558 

BWeet,   droppings 

of ii.  558 

Oils  i-  -'°' 


PAGE 

Oils,    non-oxygenated   i.  263 
non-sulphuretted   i.  253 
oxygenated  essen- 
tial    i.  253 

sulphuretted   vo- 
latile     i.  252 

volatile i.  '1'vl 

Ointment,  arsenical...   i.  612 
blue  or   Neapoli- 
tan    i.  781 

citrine i.  819 

mercurial  i.  783 

neutral  i.  715 

of  ammonia i.  433 

Olea  europaea ii.  555 

Oleaceae ii.  555 

Olefiant  gas,  dihydrate 

of ii.  920 

Oleine ii.  559 

Oleo-resinae i.  255,  ii.  860 

terebinthiuae  ii.  287 

Olera i.  254 

Oleum  absinthii ii.  594 

osthereum ii.  923 

amygdala) ii.  768 

aniarae ii.  768 

anethi ii.  706 

animale ii.  965 

anisi  ii.  704 

anthemidis  ii.  592 

anthos ii.  451 

armoraciae ii.  1000 

asari  ii.  386 

aurantii ii.  978 

badiani ii.  704,  1080 

bergamii,  or  oleum 

bergamotie  ii.  974 

barosmae  seu  di- 

osniDe ii.  879 

cadinum  ii.  308 

cajuputi  ii.  751 

calami  aromatica  ii.  159 

calcis i.  573 

camphoratum ii.  405 

carui ii.  702 

caryophylli ii.  755 

cascarillae ii.  371 

cassia ii.  395 

chamaameli     llo- 

mani ii.  592 

chenopodii ii.  439 

cinnamomi  ii.  391 

cinnamomi   folio- 
rum  ii.  391 

copaiba) ii.  857 

coriandri  ii.  708 

cornu  cervi ii.  965 

corticis  Winteri..  ii.  1078 

croci  ii.  219 

crotonis ii.  867 

cumini ii.  7(>7 

cubeba) ii.  356 

empyreumaticum 

Chaberti  i.  263 

empyreumaticum 

juniperi  ii.  308 


PAGE 

Oleum  ergotae ii.  143 

fceniculi ii.  705 

dulcis ii.  705 

vulgaris ii.  705 

filicis  maris  ii.  101 

gabianum ii.  962 

jatrophaacurcadisii.  379 

jecori.s  aselli ii.  1145 

morrlmae  ....  ii.  1145 

juniperi ii.  308 

lauri     eethereum 

nativum ii.  408 

limonum ii.  977 

lini ii.  990 

lauri  ii.  407 

lauro-cerasi  ii.  774 

lavandulse ii.  442 

macidis ii.  415 

majoranae ii.  449 

nientha)  piperita)  ii.  446 

pulegii  ii.  447 

viridis  ii.  444 

morrhua) ii.  1146 

myristicae ii.  415 

Neroli  ii.  978 

nucis  moschatae..  ii.  415 

origani  ii.  448 

olivae ii.  557 

phosphoratum....    i.  349 

picis  liquids ii.  305 

pimento  ii.  758 

pini  rubrum ii.  305 

piperis  ii.  350 

provinciale  ii.  558 

pulegii  ii.  447 

ricini ii.  375 

rosa)  ii.  801 

rosmarini ii.  451 

ruto  ii.  877 

sabinae  ii.  311 

sassafras ii.  406 

seu  butyrum  anti- 

monii  i.  657 

siticum ii.  901 

spicrc ii.  442 

succina) ii.  964 

sulphuratum  i.  360 

tanaceti ii.  597 

templinum ii.  285 

terebinthinae ii.  292 

purificatum..  ii.  292 

rectificatum    ii.  292 

tlivmi ii.  450 

tiglii ii.  367 

vitrioli  dulce ii.  916 

volatile ii.  753 

Olibanum ii.  863 

Arabian ii.  864 

Indian ii.  864 

Olivae,  oleum  ii.  557 

Olive,    refuse   of,    for 

baths i.  82 

Olives ii.  556 

Olive  gum ii.  556 

oil i.  713:  ii.  557 

spurge   ii.  416 
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Olivile ii.     566 

Onion  ii.     213 

the  sea ii.     207 

Ophelia  chirata  ii.    527 

Opianic  acid ii.  1029 

Opium ii.  1007 

and  calomel  pills  i.    802 

Bengal ii  1023 

clyster  ii.  1067 

Constantinople...  ii.  1021 

Catch  ii.  1024 

Dr.  Porter's  solu- 
tion of,  in  citric 

acid ii.  1060 

eating  ii.  1037 

Egyptian  ii.  1022 

English ii.  1024 

French  ii.  1024 

German ii.  1025 

Indian ii.  1022 

lettuce ii.     599 

lozenges ii.  1 055 

Malwa ii.  1023 

Persian  ii.   1022 

pills ii.  1054 

plaster  ii.  1056 

preparation  of....  ii.  1008 
parity  and  strength 

of ii.  1033 

smoking ii.  1038 

Smyrna ii.  1ol!1 

tincture  of ii.  1056 

Turkey  ii.  1021 

Trebizond ii.  1021 

vinegar  of... ii.  1059 

wine  of  ii.  105'.) 

Opodeldoc i.    552 

Opoidia  galbanifera...  ii.  72:1 
Opoponax  chironium  ii.  725 
Opuntia  cochinillil'era  ii.  1130 

Orange  lurries  ii.    979 

bigarade,  or  bit- 
ter   ii.     979 

common  or  sweet  ii.     978 

flowers  ii.     979 

juice  ii.     97'.! 

peel ii.     979 

Seville ii.     979 

tribe  ii.     972 

Orceine ii.       70 

Orohella,  Dyer's ii.      72 

Orohidese  ii.    255 

Orehil  liquor ii.      78 

Orchis  latifolia ii.     256 

mascula ii.    256 

Orenbargh  gum ii.    286 

Origanum  majorana  ..  ii.    448 

vulgare ii.    448 

Ornus  Europcea ii.    560 

rotuudifolia  ii. 

Orpimcnt  i.     615 

Orris,  Florentine ii.     220 

root ii.    220 

Oryza  sativa ii.     107 

Oscillaria    labyrinthi- 
formia  ii.      51 


Ossa  deusta  alba 

calcinata 

Ostrea  edulis    i.  567  | 

Otto  of  roses 

Ourari  poison  

Ovis  amnion 

aries  

musimon 

Ovum 

Ox 

bile 

Oxalate  of  ammonia .. 

Oxalic  acid 

Oxalidaceae 

Oxalis  acetosella 

Oxeoles 

Oxide,  nitric 

nitrous  

of  arsenic 

calcium 

ethvle  

lead  

manganese  ... 

mercury 

silver 

zinc  

Oxiodine 

Oxy-chloridc  of  anti- 
mony   

Oxydi  l'erri  squamae .. 
<  •xydum  antimonii  ... 
ferroso-ferricum 

ferri  nigrum 

rubrum 

hydrargyri  eine- 

reum 

hydrargyri    rub- 
rum  

plumbi      semivi- 

treum 

zinci  

impurum 

Oxygen 

water 

Oxygenated    muriatic 

acid  

Oxygenized  water  .... 

Oxygeuium 

Ox3'mel 

aeruginis  

cupri  subacetatis 

scillae 

simplex 

Oxy muriate  of  potash 

of  sodse 

Oyster 

green 

shell  

prepared  i 


56 


Ozone 


TACK 

571 

571 

llol 

.  801 

550 

1166 

1 1 05 

1166 

1153 

1166 

1169 

456 

954 

,  888 

,  889 

947 

414 

411 

.  614 

561 

920 

097 

600 

,  787 

82:; 

670 

405 

644 

722 
644 
721 
721 

722 


788 

697 
076 
678 
292 

290 

378 
200 
292 
947 
704 
761 
211 
947 
484 
639 

1104 
54 

1105 
7;  ii. 

1105 
326 


Pachydermata ii.  HG9 


PAOE 

Pale  bark ii.  645 

Palm  oil ii.  160 

the  gomuto ii.  102 

wine  ii.  160 

Pabna  Christi ii.  372 

Pahnse  ii.  160 

ceriferaa ii.  169 

farinif'ene ii.  161 

olciferte ii.  167 

rcsiniferse  ii.  169 

tanniferao ii.  170 

Palmine ii.  377 

Palmitine ii.  168 

Panax  quinquefolium  ii.  699 

schin-seng ii.  699 

Panchyniagogum  miue- 

rale i.  795 

Pancrcatica  i.  264 

Panes  saccharati  pur- 

gantes ii.  522 

Panis  fermentatus  ....  ii.  126 

sine  fcrmento  ....  ii.  127 

triticeus ii.  126 

Pannus  vesicatoiius ..  ii.  1129 

Papaver  officinale  ....  ii.  1008 

rhceas ii.  1006 

somnifcrum  ii.  1007 

Papavcraccas  ii.  1006 

Papier  epispastique...  ii.  1129 

Papilionacae ii.  811 

Paradise,  grains  of...  ii.  240 

Parallinic  acid ii.  274 

Paralytica i.  245 

Paramenisjiermia ii.  1074 

Paramorphia ii.  1030 

Pararhodeoretin  ii.  520 

Paregoric  elixir ii.  404 

Pareira  brava   ii.  1075 

Parietaria  officinalis.,  ii.  333 

Pariglin ii.  274 

Parmelia  parietina  ...  ii.  69 

Parsley ii.  737 

fool's  ii.  737 

piert  ii.  809 

Pasta  arsenicalis i.  642 

cacao  cum  chon- 

dro  ii.  59 

Pasta  escharotica  Lon- 

dinensis  i.  467 

Paste,  Ward's ii.  352 

Pastilli  fumantes ii.  573 

Pastinaca  opoponax...  ii.  725 

sativa ii.  737 

Patent      unfermented 

bread ii.  127 

Pates  de  foies  gras  ...   i.  74 

Peach  ii.  771 

leaves ii.  772 

Pearl  ash  i.  468 

barley ii.  115 

white i.  672 

Peas,  issue ii.  979 

Pectic  acid  ii.  319 

Pectin ii.  58 

al  decoction....  ii.  117 

Pellicula  ovi ii.  1154 
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Pellitory,  common  wall  ii. 

of  Spain ii. 

Peltidea  canina  ii. 

Pennyroyal ii. 

Pepper,  bell ii. 

bird ii. 

black ii. 

Fulton's   de- 
corticated ii. 

cayenne ii. 

cubeb ii. 

Guinea  ii. 

Jamaica ii. 

long ii. 

malagueta ii. 

volatile  oil  of  ....  ii. 

white ii. 

Peppermint  ii. 

oil  of ii. 

Percolation ii. 

Pereira  bark ii. 


PAGE 

333 
593 
64 
447 
506 
505 
348 

350 
505 
354 
505 
757 
353 
2-40 
350 
350 
445 
446 
914 
1077 
medica  ii.  1077 

Perennial  worm  grass  ii.     5:30 

Periploca  indica  ii.    551 

Pernitrate  of  iron i.     746 

Peroxide  of  gold i.    834 

manganese  i.    609 

mercury i.     788 

Persian  opium ii.  1022 

Persica  vulgaris ii.     771 

Persio  (cudbear) ii. 

Persulphate  of  iron...   i. 

Peru,  liquid  balsam  of  ii. 

Peruvian  bark,   Cali- 

saya  ii. 

ipecacuanha  ii. 

Petroleum ii. 

Barbadense  ii. 

Petroselinum  sativum  ii. 

Phoeoretine ii. 

Phanerogamia ii. 

Pharbitis  nil ii. 

Pharmacognosy  i. 

Pharmacodynamics ...    i. 

Pharmacology i. 

Pharmacy  i. 

Phasiauus  Gallus ii.  1153 

Pharmacology,  general  i.     132 
special i. 

PhiloniumLondinense  ii. 

Philosopher's  wool —    i. 

Phlogisticated  air i. 

Phoenix  farinifera ii. 

Phosphas,  sodre  i. 

Phosphate  of  lime,  pre 

cipitated  

soda 

Phosphorated  oil 

Phosphoric  acid 

Phosphorized  oil 

Phosphorus i.  257 

Phrenica i- 

Phyceas ii- 

Physagoga  i-    251 

Physcter  macroeepha 
lus 


737 
812 

635 
628 
961 
961 
737 
431 
105 
523 
131 
132 
131 
131 


290 
1055 
676 
411 
161 
527 

571 
527 
349 
349 
249 
,  344 
235 
54 


1155 


PAGE 

Physic  nuts  ii.  379 

Picrasna  excelsa ii.  873 

Picrin  ri.  457 

Picroglycion ii.  503 

Picrotoxic  acid ii.  1073 

Picrotoxin ii.  1073 

Pigmentum  indicum  ..  ii.  859 
Piline,     impermeable 

spongio i.  82 

Pills,  aloetic ii.  205 

blue i.  783 

Plummer's i.  657 

Pilula  rhei  compositse  ii.  436 

Pilulse  aloes ii.  205 

aloes  cum  sapone  ii.  205 

cserulese i.  783 

coccice ii.  743 

colocynthidis  com- 

posita  ii.  742 

colocynthidis     et 

hyoscyami  ii.  743 

ammoniati   cupri  i.  762 

asiaticae i.  642 

assafcetidae  ii.  718 

cserulese i.  783 

calomelanos  com- 
positse   i.  802 

calomelanos^     et 

opii  i.  802 

cambogise  compo- 
sitse   ii.  971 

catharticse    com- 
positse     i.  803 

colocynthidis ii.  742 

et  hyoscyami  ii.  743 

conii  compositse..  ii.  737 

copaibse ii.  858 

cupri    ammoniati    i.  762 

delpbinise ii.  1085 

digitalis  et  scillse  ii.  465 

ferri  carbonatis..   i.  729 

compositse...   i.  720 

cum  myrrh  ii  i.  720 

iodidi  i.  745 

sulphatis i.  737 

galbani  compositse 

ii.  725 

hydrargyri  i.  783 

chloridi  com- 
positse     i.  802 

iodidi i.  813 

ipecacuanhas  cum 

scilke ii.  627 

et  opii ii.  628 

opii  sive  thebaicse  ii.  1054 

plumbi  opiate....  i.  711 

rhei  ii.  436 

et  ferri ii.  436 

compositse...  ii.  436 

run ii.  205 

saponis  composita? 

ii.  1055 

scillse  compositae  ii.  210 

styracis ii.  569 

ccmposita; ..  ii.  569 

veratrise  ii.  102 


PAGE 

Pimentic  acid ii.  758 

Pimento ii.  757 

hydro-carbon  ....  ii.  758 

ovate ii.  757 

pepper  ii.  757 

Pimpinella  anisum. ...  ii.  703 

Pinacese H.  284 

Pinaster  or  cluster  pine  ii .  285 

Pinic  acid  ,  ii.  288,  300 

Pink,  Carolina ii.  530 

clove ii.  991 

root ii.  532 

Pinus ii.  284 

abies ii.  285 

balsamea  ii.  286 

canadensis  ii.  286 

cembra ii.  285 

maritima  ii.  285 

nigra ii.  286 

palustris ii.  285 

Picea ii.  286 

Pinaster  ii.  285 

pinea  ii.  285 

puniilio ii.  285 

sylvestris  ii.  285 

tseda ii.  285 

Piperaccse ii.  348 

Piper  album ii.  349 

betel ii.  353 

cubeba  ii.  354 

longum ii.  353 

nigrum ii.  349 

trioicum  ii.  349 

Piperin ii.  350 

Pipsissewa  ii.  578 

Piscis ii.  1137 

Pisselseum  indicum...  ii.  962 

Pistacia  lentiscus ii.  861 

terebiiithus   ii.  860 

Pitaya  bark ii.  635 

Pitch,  black ii.  305 

Burgundy ii.  301 

plaster,   Burgun- 
dy  ii.  301 

Pix  abietina ii.  286 

burgundica ii.  301 

canadensis ii.  302 

liquida ii.  302 

nigra ii.  305 

solida ii.  302 

Plantain  ii.  222 

meal ii.  223 

sturch  ii.  223 

Plaster,  adhesive i.  553 

blistering  ii.  1128 

Burgundy  pitch  ..  ii.  301 
of    ammoniacum 

with  mercury.,   i.  786 

lead  ........   i.  714 

mercury  ...    i.  786 

resin  i.  715 

strengthening....  i.  724 

soap i.  553 

warming ii.  1128 

Platini  bichloridum  ...   i.  837 
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Plat'mo-bichloride    of 

sodium  i.     837 

Platinum,  compounds 

of i.    837 

Plocaria  Candida  ii.       60 

helminthocorton    ii.      62 

Plumbago i.     327 

Plum-tree ii.     773 

Plumbi  acetas  i.     7ns 

earbonas i. 

eliloridum  i.     703 

diacetas i.     71 1 

diacetatis  solutio  i.     711 

iodidum i.     704 

nitras i.     700 

oxidum  i.     697 

semivitreum    i.     697 
oxydum  rubrum    i.     698 

saccharaa i.    71") 

subacetatis  liquor  i.     711 
compositus  .   i.    713 

superacetas  i.     708 

tannas  i.     716 

Plumbite  of  lime  ....r.   i.    698 

Tlumbum  i.    690 

nitricum  i.     706 

Plummer's  pill i.    657 

Pneumatica  i.     231 

Podophyllum peltatum  ii.  1096 

Podophylleee ii.  1096 

Podophylline  ii.  1096 

Pogostemon  patchouli  ii.     -14:5 
Poisons    and    reputed 

antidotes i.    202 

Poison-oak  ii.     H02 

nut,  the ii.     ■">:;:; 

Pollen  ii.    103 

Polychroite ii.    219 

Polygala  senega ii.    992 

Polygaleae ii.    992 

Polygalie  acid  ii.    993 

Polygonaceae  ii.    420 

Polygonatum  vulgare  ii.    215 
Polygonum  bistorta    .  ii.    437 

Polypiphera ii.  1103 

Polyporusfomentariusii.      93 

igniarius ii.       93 

laricis  ii.       91 

officinalis  ii.      91 

Pomaceae  ii.    802 

Pomegranate  tribe  ...  ii.    760 
Pommade  ammoniacale 

de  Gondret i.    433 

Pompholyx i.    676 

Pontefract  lozenges  ...  ii.     819 

Poppy,  black ii.  1007 

fomentation  ii.  1054 ' 

heads ii.  1008, 

oil  ii.  10081 

red,  or  corn  ii.  1006 

syrup  of  ....  ii.  1007 

white  ii.  1007 

syrup  of ii.  1064 

Poriphera ii.  1101 

Porpbyra  laciniata  ...  ii.       54 
Porpbyroxin  ...  ii.  1026,  1030 


PAOB 

Porter ii-  •  Is 

Portland  powder  ii.  387 

sago ii-  1  58 

Port  wine  ii.  897 

Potash i.  460 

acetate  of i.  506 

acidulous  tartrate 

of i.  508 

antimony,  tartrate 

of....! i.  659 

bicarbonate  of  ...    i.  472 

binoxalate  of   i.    512.  ii. 

889 

.  481 


bi sulphate  of 
bitartrate   of 


508, 


borate  of 

boro-tartrate  of  . 

carbonates  of  .... 

caustic 

chlorate  of  

citrate  of 

hydrate  of 

hydriodate  of  .... 

hydrobromate   of 

hypochlorite  of  . 

iodide  of 

neutral  or  bibasic 
tartrate  of i 

neutral  carbonate 

of 

sulphate  of  . 

nitrate  of  

oxalates  of  

oxymuriate  of  ... 

pure  carbonate  of 

quadroxalate  of  . 

refined  

saltpetre 

soap 

solution  of  

subcarbonate  of  . 

sulphates  of 

sulphuret  of 

supersulphate  of 

supertartrate  of . 

tartrate   of  soda 
and i. 

acid  or  monobasic 
tartrate  of i. 

water i. 

Potashes    and   Pearl- 
ashes  

Potassa 

caustica 

cum  calce 

fusa 

impura  

Potassaj  acetas 

aqua  

effervescens 

bicarbonas  

bisulphas  

bitartras  

boro-tartras 

earbonas  


891 
527 
510 
467 
466 
484 
511 
466 
487 
495 
4H4 
487 

506 

468 
478 
497 
511 
484 
469 
512 
469 
497 
548 
464 
4(18 
478 
475 
481 
508 

546 

508 
475 

468 
460 
466 
467 
466 
468 
505 
464 
475 
472 
481 
508 
510 
409 


r.\r,E 

Potassre  carbonates  ...    i.  467 

carbouatis  aqua  .   i.  472 

caustics  liquor  .   i.  46  I 

chloras  i.  484 

chromatea  i.  607 

citras i.     511 

et  sodae  tartras...    i.  546 

hydras   i.  466 

hydriodas i.  487 

hypochloris i.  484 

monocarbonas  ...   i.  468 

monosulphas i.  478 

monoxalas i.  511 

nitras  i.  497 

oxalates i.  511 

quadroxalas i.  512 

sesquisulphas  ....    i.  481 

sodio-tartras i.  546 

sulphas i.  478 

sulphates  i.  478 

sulphuretum i.  475 

supertartras i.  508 

tartras i.  506 

tartrates  i.  506 

Potassii,  bromidum...   i.  495 

ferro-cyanidum  ..  ii.  779 

iodidum i.  487 

sulphuretum i.  475 

tcrsulphuretum  ..   i.  475 

Potassio-tartras,  anti- 

monii i.  659 

Potassium i.  459 

bif'errocyanide  of  ii.  780 

bromide  of i.  495 

chloride  of i.  483 

ferrocyanide  of.,  ii.  779 

hydrobromate    of  i.  495 

iodide  of  i.  487 

ioduret  of i.  487 

ioduretted  iodide 

of i.  488 

protoxide  of i.  460 

sulphuret  of i.  475 

tersulphuret  of  ..   i.  475 

Potato ii.  497 

flies ii.  1129 

flour ii.  502 

spirit  oil  ii.  900 

starch ii.  501 

sugar ii.  502 

Potentilla  reptans ii.  794 

tormentilla ii.  794 

Potherbs i.  254 

Potus  imperialis  i.  510 

Poudre  subtile i.  013 

Poultice,  charcoal  ....   i.  331 

linseed  ii.  990 

mustard ii.  1004 

substitute  for  ....   i.  83 

emollient i.  82 

Powder,  antimonial...   i.  647 

aromatic ii.  392 

Dover's ii.  027 

Duke    of    Port- 
land's   ii.  :;s7 

Dr.  James's  i.  647 
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Powder,  egg ii. 

German  baking.,  ii. 

Jesuit's  ii. 

of  antimony,  com- 
pound    i. 

of  Algaroth i. 

Tennant's  bleach- 
ing   

Powders,   ginger-beer 

Seidlitz 

soda 

Precipitate,  red 

white 

Precipitated  phosphate 

of  lime  i. 

Preston  salts i. 

Prismatic  nitre i. 

Proof  spirit ii. 

vinegar ii. 

Proteine i. 

Protiodide  of  mercury  i. 
Protochloride  of  mer- 
cury     i. 

Protoxide 


of    hydro- 
gen     i. 

nitrogen i. 

potassium i. 

Provence  oil  ii. 

Prunes  ii. 

Prunus  domestica  ....  ii. 

lauro-cerasus ii. 

Prussian}    or    Berlin 

blue ii. 

mercury ii. 

Prussiate  of  mercury  ii. 

Prussic  acid ii. 

Psammismus i. 

Pseudomorphia ii. 

Pseudotoxin ii. 

Psychotria  emctica ii. 

Ptarmica i. 

Pterocarpus  draco  —  ii. 

erinaceus  ii. 

marsupium ii. 

santalinus ii. 

Ptyalagoga i. 

Pacha-pat  or  Patchou- 
li   ii. 

Pudding-pipe  tree ii. 

Puff  ball ii. 

Pulveres    sedlitzenses  i. 

effervescentes i. 

Pulvis  catechu  compo- 

situs  ii. 

Pulvis  aloes  composi- 

tus ii. 

cum   canella,  ii. 
aluminis  composi- 
te     i. 

antimonii  compo- 

situs i. 

antimonialis i. 

aromaticus ii. 

aeari  compositus  ii. 

ami  }• 

basilicus  "• 


PAGE 

128 
128 

G32 

647 
644 

575 
523 
523 
523 
790 
809 

571 
437 

497 
902 
936 
116 
811 

795 

298 
411 
460 
558 
773 
773 
774 

778 

1181 

1181 

778 

78 

1030 

471 

628 

265 

169 

824 

824 

823 

276 

443 

849 

89 

523 

523 

836 

205 
205 

605 

647 
647 
392 
387 
834 
516 


PAGE 

Pulvis  cinnamomi  com- 
positus    ii.  392 

comitissae ii.  632 

conii  ii.  735 

cormi  colchici ....  ii.  179 

cornu  cervini  usti  i.  571 

cretae  compositus  i.  569 

cum  opio  ....  ii.  1055 

opiatus  ii.  1055 

dentifricius  cam- 
phorato-creta- 

ceus i.  570 

Doveri ii.  027 

effervescens     po- 

tassicuscitratusi.  475 

ergotae ii.  142 

escharoticae  arse- 

nicalis  i.  642 

febrifugus  Jacobi  i.  647 

ferri i.  719 

ipecacuanhae  com- 
positus   ii.  627 

jalapaecompositusii.  522 

jesuiticus  ii.  632 

kino  compositus  .  ii.  820 

rhei  compositus  .  ii.  436 

sabadillas  ii.  189 

salinus    composi- 
tus    i.  590 

sarsas ii.  278 

spfflsB ii.  210 

seminum  colchici  ii.  179 
secalis  cornu ti ...  ii.  142 
scammonii  compo- 
situs  ii.  516 

scammonii     cum 

calomelane  ....  ii.  516 

spongiaa  usta? ii.  1103 

stanni i.  689 

tragacanthae  com- 
positus    ii.  821 

vanillas  ii.  259 

veratri ii.  185 

vetiveriae ii.  154 

Pumping i.  91 

Punica  granatum ii.  760 

Purgativa i.  270 

Purgative  cakes ii.  522 

Purgatives i.  198 

mechanical  i.  198 

Purging  croton ii.  362 

cassia ii.  849 

flax ii.  991 

nuts ii.  363 

saline  waters i.  322 

Purple  of  Cassius  ....   i.  835 

foxglove ii.  455 

Purpura  mineralis  Cas- 

sii i.  835 

Purpurine ii.  618 

Pyrethrin ii.  593 

Pyrenomycetes ii.  90 

Pyrethruin  ii.  593 

Pyretin ii.  959 

Pyretine,  crystallized  ii.  963 

Pyrites,  coxcomb i.  731 


PAGE 

Pyro-acetic  spirit ii.  942 

P3'ro-conia ii.  731 

Pyrodaturia  ii.  482 

Pyrodigitaline  ii.  457 

Pyro-gallic  acid ii.  328 

Pyro-hyoscyamia ii.  407 

Pyrolaceae ii.  577 

Pyrola  umbellata ii.  578 

Pyroligneous  acid  ....  ii.  304 

ether ii.  939 

Pyrophosphate  of  soda  i.  528 

Pyrotartaric  acid ii.  952 

Pyrothonide ii.  959 

Pyroxylic  spirit ii.  939 

Pyrus  cydonia ii.  802 

Pyroxanthine ii.  939 

Pyroxilene ii.  939 

Pyrrhin i.  458 


Quassia  amara  ii.  875 

excelsa  ii.  873 

simaruba ii.  872 

Quassin  ii.  873 

Quassite ii.  873 

Queen   of    Hungary's 

water ii.  452 

Quercus  regilops  ii.  318 

alba ii.  329 

infectoria  ii.  320 

mannifera ii.  317 

marina ii.  55 

pedunculata ii.  317 

robur ii.  317 

suber ii.  330 

tinctoria ii.  329 

Quicklime i.  561 

Quicksilver i.  765 

Quina ii.  670 

amorphous  ii.  671 

disulphate  of  ....  ii.  692 

do  Campo ii.  550 

native  kinate   of  ii.  671 

monosulphate  of  ii.  672 
neutral    sulphate 

of ii.  672 

Quinae  disulphas     ii.  672,  692 

murias ii.  695 

Valerianae  ...  ii.  615,  695 

Quince,  common  ii.  802 

mucilage ii.  803 

seeds ii.  803 

Quinidina ii.  673 

Quiuidine  ii.  673 

Quinine,  sulphate  of  .  ii.  692 

Quinquina ii.  632 

Quinquino  ii.  811 


R. 

Rack  or  arrack ii.     913 

Radiata  ii.  1104 

IRluSx  .nimbul  ii.  1185 
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Raisins ii.  S.M 

Ranunculacese ii.  1080 

Ranunculus  acris ii.  1081 

flammula ii.  1081 

Realgar i.  616,  642 

Reasoning i.  70 

Rectified  spirit  ii.  900 

Red  antimony i.  652 

Armenian  bole....  i.  599 

arsenic  i.  042 

bark  ii.  661 

coral ii.  1104 

lavender  drops...  ii.  442 

lead i.  698 

litmus  paper ii.  78 

oxide  of  lead i.  698 

mercury i.  788 

or  peroxide  of  iron  i.  722 

Red  poppy  ii.  1006 

precipitate  i.  790 

per  se i.  788 

roses ii.  797 

sandal  or  Bander's 

wood ii.  823 

zinc i.  674 

Refrigerants i.  211,  233 

Reindeer  moss   ii.  65 

Relaxant ia  deprimen- 

tia i.  244 

Remedies,  hygienic ...  i.  115 
mechanical     and 

surgical  i.  181 

pharmacological     i.  18] 
physical  but  im- 
ponderable    i.  70 

psychical  or  men- 
tal     i.  66 

somatical  or  cor- 
poral     i.  86 

Removal  from  home  ..   i.  69 

Repellents i.  201 

Repercussives  i.  201 

Reprimentia i.  282 

Resina ii.  800 

flava  ii.  300 

kino ii.  824 

piperis ii.  350 

Resiuae  nigra ii  300 

terebinthinae ii.  300 

Resinigomme ii.  188 

Resinosa i.  254 

Resolventia i.  214 

Restraint i.  69 

Reussite  i.  593 

Revulsion  and  deriva- 
tion    i.  171 

Rex  metallorum i.  833 

Rhabarbaric  acid ii.  481 

Rbabarbarin ii.  431 

Rhamnaceae ii.  870 

Rh&mnus  catharticus  ii.  870 

Rhaponticin ii.  432 

Rhatany ii.  995 

Rheic  acid ii.  431 

Rhein ii.  481 

Rheum  ii.  420 


PACK 

Rheum  australe ii.  423 

bardanifolium ....  ii.  421 

bullatuin ii.  421 

caspicuin  ii.  421 

compactum ii.  422 

confluens ii.  421 

crassinervium ii.  428 

Emodi ii.  42:! 

hybridum ii.  423 

leucorrhizum ii.  428 

Moorcroftianum    ii.  42^) 

palmatum  ii.  422 

l'habarbaruiu ii.  421 

rhaponticum ii.  42! 

spiciforme ii.  423 

undulatuin ii.  422 

Webbianum  ii.  423 

Rheumin ii.  431 

Rhodeoretin ii.  520 

Rhombic  phosphate  of 

soda  i.  527 

Rhubarb,  Ratavian,  or 

Dutch  trimmed  ii.  427 
China,  or  E.  In- 
dian   ii.  427 

common  stick,  Eng- 
lish  ii.  429 

European  ii.  42't 

French  ii.  480 

Himalayan...  ii.  421,  42H 

rhapontic ii.  423 

Russian  or  Bucha- 

rian ii.  424 

Turkey ii.  422 

white  or  imperial  ii.  420 

Rhus  radicans  ii.  863 

toxicodendron  ...  ii.  802 

Rice  ii.  107 

Richardsonia    brazili- 

ensis ii.  628 

scabra ii.  628 

Ricini,  oleum ii.  375 

Ricinic    and    elaiodic 

acids ii.  377 

Ricinus  africanus ii.  374 

communis  ii.  372 

leucocarpus ii.  374 

lividus   ii.  374 

macrophyllus  ....  ii.  374 

viridis ii.  374 

Rock  oil ii.  961 

Roccella  tinctoria ii.  72 

Roch  alum i.  600 

Rochelle  salt i.  546 

Rodentia ii.  1171 

Roman  alum  i.  600 

vitriol i.  757 

Rosa  canina ii.  795 

centifolia  ii.  800 

gallica ii.  797 

rubiginosa ii.  795 

Rosaceae  ii.  762 

Roseae  ii.  795 

Rose,  dog,  common  ..  ii.  795 
hundred-leaved, 

or  cabbage  ....  ii.  800 


PAGE 

Rose,  red,  or  French  .  ii.  797 

water  ii.  801 

Rosemary,  common  ...  ii.  421 

oil  of ii.  451 

Roses,  attar  of ii.  801 

Rosin,  brown ii.  300 

Flockton's  patent  ii.  300 

transparent ii.  300 

yellow  ii.  300 

Rosmarinus  officinalis  ii.  451 
Rotulae  mentlne  pipe- 

ritae  ii.  446 

Rouge i.  723,  ii.  1131 

Rubefacients i.  207 

Rubia  munjista ii.  617 

tinctoruin ii.  617 

Rubiaceae  ii.  616 

Rubigo  ferri i.  723 

Hue,  common,  or  gar- 
den    ii.  875 

Rufus's  pills  ii.  205 

Rum  ii.  912 

Runiex  acetosa  ii.  436 

hydrolapathum  ..  ii.  437 

Ruminantia  ii.  1158 

Rusiochin ii.  671 

Rust  of  copper i.  762 

iron  i.  723 

Ruta  graveolens  ii.  875 

Rutaceae ii.  875 

Rye,  common ii.  128 

ergot  of ii.  130 

spurred  ii.  130 


S. 

Sabadilla ii.  187 

Sabadillic  acid ii.  188 

SabadiUin ii.  190 

Sabadillina ii.  188 

Sabina ii.  308 

Saburration  i.  78 

Saccharate  of  lead  ....    i.  715 

Saccharum  ii.  144 

aluminatum  i.  605 

catrdum ii.  148 

officinarum ii.  144 

saturni  i.  708 

Saccholactiu  ii.  1168 

Safflower ii  603 

Saffron,  bastard  ...ii.  218,  603 

cake ii.  218,604 

common  meadow  ii.  171 

crocus  ii.  217 

hay ii.  217 

Sagapenum  ii.  719 

praeparatum ii.  720 

Sago  ii.  161 

bread  ii.  163 

flour  ii.  104 

Japan  ii.  283 

meal  ii.  163 

palm,  the  unarm- 
ed    ii.  161 

Portland ii.  158 
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Saguerus  Rumphii  ...  ii.  102 

saccharifer ii.  102 

Sagus ii.  161 

genuinu ii.  101 

laevis ii.  101 

Rumphii ii.  101 

St.  John  Long's  lini- 
ment    ii.  299 

Saint  Lucia  bark ii.  668 

Sal  absinthii i.  468 

ammoniac i.  444 

fixed  i.  573 

Glauber's  se- 
cret    i.  453 

plaster i.  449 

ammoniacus i.  444 

acetoselke  i.  512 

anglicum i.  593 

auri     philosophi- 

cum  i.  481 

catharticum  i.  593 

catharticus  Glau- 

beri i.  531 

deduobus i.  478 

Seignette  ...  i.  540 

enixum  i.  481 

fossiiis,      or     sal 

gemmae  i.  533 

roartis  i.  733 

mirabile  Glauberi  i.  531 

perlatum i.  527 

polychrest  i.  546 

polychrestum  Gla- 

scri i.  481 

Seignetti   ...   i.  546 

Rupclleusis i.  546 

sedativum    Hom- 

bergi i.  341 

Seidlitzense  i.  593 

succini ii.  965 

tartari i.  468 

vitrioli i.  681 

volatile  i.  438 

cornu  cervi  .   i.  443 

Salads i.  254 

Salep  ii.  256 

Otaheite  ii.  221 

Sales  veratrise  ii.  192 

Salia   neutra    et    me- 
dia   L  217 

Salicacese ii.  314 

Salicine  ii.  316 

Salicinum ii.  316 

Salicornia  ii.  -138 

Sal ine  waters i.  322 

Salix  i.  329,  ii.  314 

alba ii.  315 

caprsea  ii.  315 

fragilis  ii.  315 

pentandra  ii.  315 

purpurea  ii.  315 

Russelliana  i.  329 

■ ']}■  406 

Salseparin  ii-  271 

Salsola  fj<  4;;8 

Salsoiace.e  ii-  438 

vol.  ii. — 77 


Salt  alkali 

alkaline 

baker's  

bitter  purging 
black  


common 

culinary 

diuretic  

Epsom 

fossil 

Glauber's  

hair 

of  lemons  

Mars 

tartar  

Seignette  

wood  sorrel  .... 

wormwood 

Salt  or  brine  waters 

Rochelle 

sedative  or  narco- 
tic     i. 

Seignette's i. 

tasteless  purging  i. 

vegetable  i. 

yellow ii. 

Saltpetre i. 

Chili  i. 

Salts  of  quina  ii. 

smelling,  or  vola- 
tile     i. 

Saltworts  ii. 

Sambucus  nigra ii. 

Samphire,  common  ...  ii. 

Sandal  wood,  red ii. 

Sandaraca ii. 

Sandarach  or  red  ar- 
senic     i. 

or  juniper  resin  .  ii. 

Sand-bathing i. 

Sand,  hot i. 

Sanguinaria  canaden- 
sis   ii.  1006, 

Sanguinarina ...  ii.  1000, 

Sanguis,  draconis ii. 

Sanguisuga ii. 

medicinalis ii. 

officinalis  ii. 

Santalin ii. 

Santonine ii. 

Sap  green,  or  vert  de 

vessie ii. 

Sapo  i. 

amygdalinus  i. 

Castiliensis i. 

crotonis ii. 

durus i. 

ex  olivae  oleo  ct 
potassa  confec- 

tus i. 

oleo  et  soda3 
confectus 

mollis 

potassicus 

sodaicus 

vulgaris  


r-AGE 

513 

540 
438 
593 
468 
533 
533 
505 
593 
533 
531 
593 
512 
733 
408 
546 
512 
468 
322 
540 

341 

546 
527 
507 
780 
497 
543 
671 

438 
438 
698 
737 
823 
307 

642 

307 


78 

1007 

1007 

169 

1106 

1107 

1107 

823 

597 

'  871 
548 
550 
550 
309 
550 


551 

550 
551 

551 
550 
550 


Sapones  sodaici  et  po- 

tassici i.  548 

Saponis  guaiacini ii.  885 

Sapotaceaj ii.  575 

Sarsaparilla ii.  261 

Brazilian,    Lisbon, 
Portugal,  or  Rio 

Negro ii.  267 

Caraccas ii.  266 

country  ii.  551 

Honduras ii.  268 

Indian  or  scented  ii.  551 

Jamaica  ii.  269 

Lima ii.  271 

New  Zealand  ....  ii.  261 

VeraCruz ii.  271 

Sarcoptes  hominis  ....   i.  357 

Sassafras  nuts ii.  406 

officinale ii.  405 

oil  of ii.  406 

tea ii.  406 

Sassoline  i.  341 

Satureieoe ii.  443 

Saturn,  extract  of  ....   i.  711 

Saturnina i.  223 

Sander's  wood,  red ....  ii.  823 

Savine,  common ii.  308 

Saxifraga i.  284 

Scammoniumgallicum  ii.  513 

Scammony ii.  509 

Aleppo  ii.  511 

factitious  ii.  513 

Indian ii.  513 

Montpellier ii.  513 

resin  ii.  513 

Smyrna  ii.  511 

Trebizond  ii.  511 

virgin,  or  lachry- 

ma ii.  510 

Scaptin ii.  457 

Scents  i.  66 

Scilla  maritima ii.  207 

Scillitin  (scillitite) ....  ii.  208 

Scitaminete  ii.  229 

Scobs  styracina  ii.  566 

Scoparine ii.  817 

Scrophularia  nodosa  .  ii.-  454 

Scrophulariaceae  ii.  453 

Scurvy-grass,  common  ii.  100L 
Scyphophorus  pyxida- 

tus  ii.  64 

Sea-onion,  or  officinal 

squill  ii.  207 

ware,  common  ...  ii.  55 

weeds ii.  50 

wrack ii.  55 

Searle's  patent  oxyge- 
nous aerated  water  i.  413 

Secale  cereale  ii.  128 

cornutum  ii.  130 

Sedantia  i.  258 

Sedative  salt i.  341 

Sedatives  i.  145 

Seeds,  alimentary i.  118 

Seidlitz  powders  i.  523 

Seignette's  salt i:  5it> 
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Semen  contra ii.  596 

Semolina  ii.  120 

Senecionidere  ii.  590 

Senega,  Polvgala ii.  982 

Senegin  ....* ii.  993 

Seneka,  the  ii.  992 

snakeroot ii.  993 

Senna  ii.  840 

Aleppo  ii.  844 

Alexandrian ii.  842 

American  ii.  845 

bladder ii.  845 

India  ii.  846 

Mecca ii.  844 

Senegal  ii.  844 

Smyrna  ii.  844 

tea ii.  847 

Tinnevelly ii.  844 

Tripoli  ii.  844 

Sensations i.  66 

Sepia  officinalis  ii.  1106 

Septfoil ii.  794 

Serai ii.  1167 

Serpentaria,    aristolo- 

chia ii.  384 

Serumlactis ii.  1167 

tamarindatumii.  840 

tartarizatum..  i.  510 
ahiminosum, 
seu  serum 
lactis  alum- 

inatum  i.  605 

vinosum   ii.  1169 

Sesquicarbonate       of 

ammonia i.  438 

Sesquichloride  of  anti- 
mony    i.  657 

Sesquioxide  of  antimo- 
ny    i.  644 

Sesquisulphate  of  pot- 
ash     i.  481 

soda i.  518 

Sesquisulphuret  of  an- 
timony    i.  650 

Sevum  ii.  1166 

adeps  prseparatus  ii.  1166 

ovillum ii.  1166 

prajparatum ii.  1166 

Shallot  ii.  213 

Shampooing i.  79 

Sherry  wine ii.  892 

Shower-bath  i.  89 

Shoemaker's  black  ...  i.  733 

Shorea   camphorifera  ii.  983 

Sialagoga i.  276 

Sialica   i.  264 

Sialogogues i.  276 

specific  or  remote   i.  277 

topical i.  277 

Signatures  i.  132 

Siliceous  waters i.  323 

Siliqua  hirsut a ii.  822 

Silver   and    its    com- 
pounds   i.  822 

cyanide  of ii.  1183 

cyanuretof ii.  1183 


Silver  litharge 

muriate  of 

nitrate  of 

oxide  of 

protoxide  of 

solution  of  nitrate 
of j. 

stone i. 

Simarubaceo2  ii. 

Simaruba  amara  ii. 

officinalis  ii. 

Simple  bitters  i. 

Sinapisalba ii. 

nigra  ii. 

Sinapisine ii. 

Sinapismus,   or    sina- 
pism    ii. 

Singles  i. 

Sintoc  bark  ii. 

Sipirina  ii. 

Sistentia i. 

Sleep,  method  of  pro- 
curing     i. 

Smectis  vel  terra  ful- 

lonica  i. 

Smell  i. 

Smelling  salt i. 

Smcltinghouse  smoke  i. 

Smilacere  ii. 

Sinilacin ii. 

Smilaspeiio  acid  ii. 

Smilax  ii. 

aspera ii. 

root  of  ii. 

China ii. 

medica ii. 

officinalis  ii. 

sarsaparilla  ii. 

syphilitica ii. 

Smyrna  opium ii. 

Snakeroot,  seneka....  ii. 

Virginian ii. 

Snake- weed ii. 

Soap  i. 

almond  i. 

animal  oil  soda  ..  i. 
potash i. 

Castile i. 

cerate  i. 

common i. 

oroton  H. 

hard  i. 

liniment i. 

mottled i. 

olive  oil  soda i. 

potash i. 

plaster  i. 

soda i. 

soft  common i. 

transparent  i. 

white  Windsor  ...   i, 

yellow i. 

Soaps j, 

guaiacum  ii, 

Soda  ,         i 


acetate  of. 


r.\c.E 
687 

824 
824 
823 
823 

832 
697 

871 

872 

872 

244 

1004 

1001 

1002 

1004 
594 
388 
409 
282 

68 

599 
66 
438 
615 
261 
274 
551 
261 
282 
282 
281 
261 
261 
262 
262 
1021 
993 
384 
437 
548 
550 
550 
551 
550 
553 
550 
369 
550 
552 
550 
550 
551 
553 
550 
551 
549 
550 
550 
548 
885 
512 
545 


Soda  and  potash  soaps 

biboratc  of  

bicarbonate  of  ... 

borate  of 

carbonates  of  — 

chloride  of  

dried  carbonate  of 
hypochlorite  of  .. 
liquid,  Labar- 
raque's  i. 


TAGE 

548 
524 
520 
524 
513 
539 
518 
589 

540 

524 


lozenges 
monocarbonate, 
or  neutral  car- 
bonate of i.    513 

muriate,    or    hy- 

drochlorate    of  i.    533 
neutral,  or  biba- 

sic  tartrate  of.  i.    546 

nitrate  of i.    543 

oxymuriate  of  ...   i.    639 

phosphate  of i.    527 

powders i.     528 

pyrophosphate  of  i.    528 
rhombic  phosphate 

of  ....... i.    527 

saltpetre i.    497 

sesquicarbonate 
of 


soap 

animal  oil  ... 

olive  oil 

subcarbonate  of. 

sulphate  of 

•   tartarizata  seu  na- 
tron  tartariza- 

tum 

tartarized  

triphosphate  of.. 

water  

bottled  

Sodse  acetas 

aqua  efFervescens 

bicarbonas 

biboras  

bisulphis 

boras  

carbonas  exsiccata 

carbonates 

hydras 

hypochloris 

hyposulphis  

monocarbonas  ... 

murias  

nitras 

phosphas  

potassio-tartras.. 
sesquicarbonas  .. 

sulphas 

tartras  

valerianas 

Sodaic  powders 

Sodii     auro-terchlori 

dum 

chloridum  

platino-bichlori- 
dum 


518 
550 
550 
550 
513 
531 


546 
546 
527 
523 
523 
545 
523 
520 
524 
531 
524 
518 
513 
518 
539 
530 
513 
533 
543 
527 
546 
518 
531 
546 
613 
523 

837 
533 

837 
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Sodium  .4 „ i.  512 

auro-terchloride 

of i.  837 

chloride  of i.  533 

chloruret   of  the 

oxide  of i.  539 

Soft  soap i.  651 

Sohmacea  mydi-iatica  i.  237 

Solanacese  ii.  465 

Solanina  ii.  503 

Solarium  dulcamara...  ii.  503 

hortense  nigrum   ii.  470 

nigrum  ii.  504 

tuberosum ii.  497 

Solazzi  juice  ii.  819 

Solenostemma  argcl  ..  ii.  552 

Solomon's  seal ii.  215 

Sol,  or  rex  metallorum  i.  833 
Soluble  cream  of  tar- 
tar     i.  510 

tartar  i.  50G 

Solutio  aconitimc ii.  1093 

argenti  ammoniati  i.  833 

nitratis  i.  832 

atropiae      hydro- 

chloratis  ......  ii.  480 

♦       baryta)  muriatis  .   i.  560 

nitratis  i.  561 

chloriuii i.  382 

delphinise ii.  1085 

elaterinae  ii.  750 

plumbi  diacetatis  i.  711 

sodse  phosphatis    i.  530 
Bolventis  minera- 
ls,   De  Valen- 

gin's  i.  640 

Solution,  Brandish's al- 
kaline    i.  466 

Fowler's  i.  640 

mineral  i.  640 

of      ammoniated 

copper i.  762 

of  chloride  of  cal- 
cium    i.  575 

of  opium,  Dr.  Por- 
ter's   ii.  1060 

Solutionespotassii  su- 

periodidi i.  494 

Solutivc  water i.  414 

Solvents  i.  285 

Somnifica   i.  247 

Somnifera  i.  247 

Sootdrops ii.  959 

tincture  of ii.  959 

wood ii.  959 

Sorrel,  common ii.  436 

Soujee i|.  120 

Sour  springs  i.  361 

Spanrcmica i.  210 

Spaniolitminc ii.  76 

Spanish  broom ii.  858 

flies  ii.  H18 

juice  »•  819 

white  i-  672 

Spar,     ponderous     or 

heavy i-  <>S1 


PAGE 

Sparteine  ii.  817 

Spartiumjunceum  ....  ii.  858 

scoparium ii.  815 

Spastica i.  245 

Spearmint ii.  444 

oil  of ii.  444 

Species  ad  suffiendum  ii.  573 
Specificum      purgans 

Paracelsi i.  478 

Speltrc  or  speltrum  ..  i.  674 

Spermaceti ii.  1156 

cerate ii.  1157 

ointment ii.  1158 

Sphacelia  segetum  ...  ii.  133 

Sphama  sinensis ii.  90 

Spiaulter  i.  674 

Spices  i.  253 

Spigelia  anthelmia  ...  ii.  532 

marilandica  ii.  530 

Spike-flowered       asa- 

grsea  ii.  187 

Spiked   purple  loose- 
strife   ii.  759 

Spikenard ii.  154 

Spinacea  oleracea  ....  ii.  438 

Spina  sitiens ii.  826 

Spiroeoe ii.  792 

Spirit,    Beguin's    sul- 
phuretted     i.  452 

bone i.  331 

corn   ii.  900 

of  alum i.  600 

ammonia  i.  431 

hydrochloric  eth- 
er   ii.  929 

muriatic' ether  ...  ii.  929 
nitrous  or  nitric 

ether ii.  925 

sal  volatile i.  438 

salt i.  387 

sea  salt i.  387 

tin i.  (122 

turpentine  ii.  292 

vitriol i.  372 

wine ii.  897 

comphorated  ii.  404 

proof ii.  904 

pyro-acetic ii.  942 

pyroxylic  ii.  939 

rectified ii.  900 

Spirituosa  i.  258 

et  aetherea i.  258 

Spirits,  ardent ii.  900 

Spiritus ii.  916 

setheris  composi- 

tus  ii.  922 

hydrochlori- 

ci ii.  929 

nitrici ii.  925 

nitrosus  ii.  925 

oleosus  ii.  923 

,        sulphurici  ..  ii.  922 

ammonia)  i.  443 

aromaticus..   i.  437 
foetidusi.  437,  ii.  718 

succinatus...  i.  433 


PAGE 

Spiritus  anisi  ii.  704 

ardena ii.  900 

armoracise     com- 

pcsitus ii.  1001 

camphoratus  ii.  404 

carui ii.  702 

cassias  ii.  395 

cinnamomi  ii.  392 

colchici  ammoni- 

atus  ii.  179 

fortior ii.  902 

frumenti  ii.  900 

compositus  .  ii.  912 

juniperi  compos.,  ii.  308 

lavandulae  ii.  442 

compositus  .  ii.  442 

menfhae  ii.  446 

piperita? ii.  446 

pulegii  ii.  447 

viridis ii.  444 

Mindereri i.  454 

myristicae ii.  416 

nitri  dulcis  ii.  925 

oryzoe  ii.  900 

pimentse   ii.  758 

pulegii ii.  447 

rectificatus  ii.  900 

rosmarihi  ii.  452 

sacchari ii.  912 

salis  ainmoniaci 
causticus  cum 
calce  viva   pa- 

ratus i.  426 

salis  dulcis  ii.  929 

seu  liquor  Minde- 
reri     i.  454 

tenuior  ii.  902 

vini  gallici  ii.  911 

volatilis  fcetidus..   i.  437 

Spirting  cucumber  ...  ii.  743 

Splenica i.  263 

Spodium  album i.  571 

Sponge  ii.  1101 

burnt ii.  1103 

Spongia  ii.  1102 

officinalis  ii.  1101 

usta ii.  1103 

Spruce  beer ii.  285 

essence  of ii.  286 

Spunk ii.  93 

Spurge,  caper  ii.  362 

ipecacuanha ii.  362 

olive  ii.  416 

Spurgeworts  ii.  358 

Spurred  rye ii.  130 

Squilla  maritima ii.  207 

pancration ii.  207 

Stag'shorn ii.  1164 

Stalagmitis    cambogi- 

oides ii.  966 

Stanni  bisulphuretum  i.  690 

chloridum  i.  690 

limatura i.  690 

pulvis i.  689 

Stannum  , i.    688 

Indicum i.    674 
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Stannum   muriaticuni 

oxydulatum  i.    090 

Star  anise  ii.  1080 

Starch   ii.     121 

iodide  of i.    404 

rice ii.    108 

Stavesacre ii.  1084 

Steam i.      80 

Stearic  acid  i.    549 

Stearine ii.    559 

Steel  mixture i.     728 

Stephens's  receipt  for 
the  stone  and 
gravel  i. 

pepper  medicine  ii. 

Sterelmintha i. 

Stcrnutatoria i. 

Sthenica  i. 

Stibiated  tartar  i. 

Stibium  i. 

sulphuratum  au- 

rantiacum  i. 

Sticta  pulmonaria ii. 

St.  Ignatius's  bean  ...  ii. 
St.  John  Long's  lini- 
ment    ii. 

Stimulantia  i.  145,  249 

Stimuli,    alterative  or 


564 
507 
260 
265 
249 
659 
044 

657 

65 

550 

299 


i. 

71 

i. 

249 

heterogeneous  .. 

i. 

145 

homogeneous  ... 

i. 

145 

vital  i 

.  71 

,145 

145 

ii. 

440 

Stizolobium  pruriens 

.  n. 

822 

i. 

25] 

285 

i, 

760 

i 

824 

ii. 

567 

ii. 

567 

common  

n. 
ii. 

567 

566 

ii. 

565 

oil  

ii. 

568 

reddish  brown  ... 

ii. 

567 

ii. 

564 

volatile  oil  of  ... 

ii. 

568 

white  

ii. 
»i. 

Rfifi 

Stramonium,  datura 

480 

Strengthening  plaster  i. 

724 

n. 

n. 

547 

Strychnic,  or  igasuric 

n. 

536 

Stryehnos  colubrina . 

ii. 

549 

ignatia  

ii. 

550 

ligustrina  

ii. 

549 

mix  vomica  

n. 

533 

ii. 

549 

psoudo-quina  ... 

ii. 

550 

tieuto"  

ii. 

549 

toxifera  

ii. 

550 

Stupefaxiients  

i. 

285 

Sturgeon  ii.  1138' 


Styptics  i. 

Styracaccic  ii. 

Styracine ii. 

Styracina,  scobs  ii. 

Styrax  albus  ii. 

amygdaloid  ii. 

benzoin ii- 

calamita  ii. 

colatus  ii. 

liquida  ii. 

officinale ii. 

Styrole  ii. 

Subacetate  of  copper  .  i. 
Subcarbonate   of  am-  ■ 
monia i. 

of  potash  i. 

Subchloride  of  mercu- 


ry 


Suberic  acid ii. 

Suberin  ii- 

Suboxide  of  mercury  .   i. 
Sublimatus  corrosivus  i. 
Submuriate  of  mercu- 
ry    i. 

Subphosphate  of  lime  i. 
Subsulphas  hydrargy- 

ri  flavus i. 

Succini,  colophonium  ii. 

oleum ii. 

Succinic  acid ii. 

Succinum  ii. 

album  ii. 

Succory,  wild  ii. 

Succus  bclladonnoe  ...  ii. 

colchici % ii. 

cyrenaicus ii. 

digitalis ii. 

limonum  ii. 

conii  ii. 

hyoscyami  ii. 

Sudatorium  i. 

Sudis  gigas  ii. 

Sudorifica i. 

Sudorifics  or  diapho- 
retics     i. 

Sugar ii. 

brown  ii. 

candy,  white  ii. 

cane  ii. 

date   ii. 

Demerara  crystal  ii. 

fungus   ii. 

liquorice ii. 

manufacture  of ..  ii. 

muscovado  or  raw  ii. 

of  grapes ii. 

of  lead i. 

of  milk  ii. 

palm  ii. 

purified  ii. 

white  ii. 

Sulphas    alumina)    et 
potassae  

ammoniae  

ferri 

exsiccatum 


TAPE 

201 
563 
568 

566 
566 

566 

569 
564 
564 

568 
762 

438 
468 

795 
331 
330 
787 
803 

795 
570 

794 
963 
963 
965 
963 
96:; 
608 
477 
181 
712 
464 
975 
736 
469 
77 
1142 
274 

251 
148 
148 

148 
144 
160 

14!' 
81 
818 
144 
149 
891 
708 
1168 
160 
149 
149 

599 
453 
733 
736 


PACK 

Sulphas,  magntfsioe  m.   i.  593 

potassne  i.  478 

sodne  i.  531 

zinci  i.  681 

Sulphate  of  ammonia,  i.  453 

baryta i.  557 

chirayitine  ii.  528 

cinchonia  ii.  678 

copper  i.  757 

hydrocarbon  ii.  923 

i'.idigo  ii.  859 

iron  i.  783 

magnesia  i.  593 

morphia ii.  1067 

oxide  of  ammoni- 
um     i.  453 

ethyle      and 

etherole. ..  ii.  923 

potash  i.  478 

quina  ii.  672 

quiuidine  ii.  674 

soda i.  531 

zinc  i.  681 

Sulphatedchalybeates  i.  318 

Sulphates  of  potash  ..   i.  478 

Sulphatic#ether  ii.  923 

Sulphide  of  carbon  ...   i.  376 
Sulphis  soctee  sulphu- 

ratus i.  530 

Sulpho-sinapisin  ii.  1005 

vinic  acid  of  Ilen- 

nell    ii.  917 

Sulphur  i.  352 

'  alcohol  of i.  376 

antimonii      aura- 

tum   i.  657 

balsam  of i.  360 

Boyle's  fuming  li- 
quor of i.  452 

caballinum  i.  360 

carburet  of i.  376 

common  native  ..   i.  353 

crudum i.  353 

flowers  of i.  357 

griseum  i.  360 

hydrate  of  i.  359 

iodide  of  i.  406 

liver  of i.  475 

lotum  i.  357 

milk  of i.  358 

native  or  virgin  .   i.  353 

nigrum  i.  360 

oil  of i.  452 

ointment  i.  360 

compound...   i.  360 
of  the  iodide 

of i.  407 

proecipitatum  ....   i.  358 

precipitated i.  855 

refined i.  855 

roll,  stick,  or  cane  i.  355 

subrimatum  i.  857 

sublimed i.  857 

vegetable  ii.  103 

vivum  i.  360 

volatile  tinctureof  i.  452 
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Sulphur,  volcanic 

washed 

Sulphuretted  oil 

Sulphuratum,  balneum 

oleum 

Sulphureous  or  hepat- 
ic waters i. 

Sulphuret  of  antimo- 
ny, golden  i. 

of  iron  i. 

of  potash  i. 

of  potassium  ....   i. 
Sulphurets  of  arsenic  i. 
Sulphuretted     hydro- 
gen     i. 

in  water i. 

water  i. 

or    sulphurous 

bath i. 

Sulphuretum  antimo- 

nii  i. 

praeparatum    i. 

hydrargyri       ni- 
grum     i. 

rubrum i. 

Sulphuric  acid i. 

ether ii. 

Sulphuris        dichlori- 

dum  i. 

hepar  i. 

iodiduin" i. 

Sulphurosa i. 

Sulphurous  acid  i. 

Sumach  ii. 

Sumbul  root ii. 

Sumbulic  acid  ii. 

Super-acetate  of  lead  .   i. 

carbonated  chaly- 
beatea  i. 

sulphate  of  potash  i. 

tartrate  of  potash  i. 

Suppositories i. 

Suppurants  i. 

Surinam  bark  ii. 

Sus  scrofa ii. 

Sweet  almonds ii. 

bay ii. 

brier  ii. 

sponge ii. 

fennel ii. 

flag,  common  ....   i. 

marjoram  ii. 

oil  of  vitriol  ii. 

orange  tree  ii. 

spirit  of  nitre  ....  ii. 

wines  ii. 

wood ii. 

wort  ii. 

Sylvic  acid  ii. 

Syrup  of  copaiva ii. 

Syrupus ii- 

acaciae ii- 

acidi  citrici  ii. 

accti  ii- 

althfflffl  ii. 

aurantii  ii- 


PAGE 

353 
357 
360 

477 
360 

319 

657 

731 
475 

475 

642 

375 
122 
37G 

477 

650 
651 

793 
791 
3G0 
916 

329 
475 
406 
221 
373 
802 
1185 
1185 


729 
481 
508 
176 
207 
837 
1169 
764 
406 
809 
809 
705 
158 
448 
923 
978 
925 
894 
369 
118 
300 
857 
153 
831 
977 
947 
986 
981 


PAGE 

Syrupus  crbci ii.  220 

ferri  iodidi    i.  744 

hemidesmi ii.  551 

ipecacuanhae  ii.  626 

kramcriae  ii.  996 

limonum  ii.  977 

mori  ii.  344 

papaveris ii.  1054 

prunce  virginiame  ii.  777 

rhamni  ii.  871 

rkei  ii.  436 

aromaticus..  ii.  436 

rhoeados ii.  1007 

rosaj  ii.  801 

centifoliEe  ...  ii.  801 

gallicse  ii.  709 

rutre  ii.  878 

sarsaparillae ii.  279 

sarsaj  ii.  279 

scilke ii.  211 

scillae  compositus  ii.  211 

senegas  ii.  994 

sodas  hyposulphi- 

tis  i.  530 


T. 

Tabacum  nicotiana  ...  ii.    484 
Tacca  starch  or  Tahiti 

arrow-root  ....  ii.  221 

pinnatifida ii.  221 

Taccaceae ii.  221 

Taenia  solium i.  262 

Tafl'etas  vesicant ii.  1129 

Tahiti  arrow-root  ii.  221 

Talbor's  powder  ii.  -632 

Talc  earth  (Talkerde)   i.  583 

Tall  snakeroot ii.  1093 

Tamarind-tree,    com- 
mon    ii.  839 

whey '..  ii.  840 

Tamarindus  Indica  ...  ii.  839 

pra^paratus ii.  840 

Tamus  communis  ii.  260 

Tan.'icetic  acid ii.  597 

Tanacctum  vulgarc  ...  ii.  596 

Tannate of  iron i.  749 

Tannic  acid  ii.  315 

Tannin ii.  698 

Tanningensaure ii.  698 

Tansy ii-  596 

Tapioca  plant ii.  380 

Tar  ii.  302 

Barbadoes ii.  9G2 

coal  ii.  303 

oil  of ii.  304 

ointment ii.  305 

vegetable ii.  3Qj? 

water  .... ii.  304 

•wood ii.  303 

Taraxacin  ii.  606 

Taraxacum densleonis  ii.  604 

officinale  ii.  604 

Tartar i-  508 

cbalybeated i.  752 

77* 
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Tartar,  cream  of i.  508 

crude  i.  508 

emetic i.  659 

ointment  ....   i.  671 

red  i.  508 

salt  of i.  470 

soluble  i.  506 

stibiated  i.  659 

whey,  cream  i.  510 

white  i.  508 

Tartari  terra  foliata..  i.  505 

Tartaric  acid ii.  950 

Tartarized  antimony  .   i.  G59 

iron  i.  752 

kali i.  506 

soda  i.  546 

tartar i.  506 

Tartarus  albus  vel  ru- 
ber     i.  508 

boraxatus i.  510 

chalybeatus     seu 

ferratus  i.  752 

crudus i.  508 

emeticus  i.  659 

stibiatus  i.  659 

Tartras  potassae i.  500 

et  ferri  i.  752 

Tartrate    of  iron  and 

ammonia  i.  752 

of  magnesia i.  597 

of  potash  i.  506 

and  soda i.  546 

iron i.  752 

Tartrates,  effervescing  ii.  953 

Taste  i.  67 

Tasteless  ague  drops  .   i.  685 

purging  salts i.  527 

Taxacese ii.  311 

Taxus  baccata ii.  312 

Tea  ii.  982 

balm  ii.  451 

black ii.  982 

oil ii.  983 

green  ii.  982 

tribe  ii.  982 

Tectum  argent i i.  671 

Temperants   or  refri- 
gerants    i.  233 

Tennant's      bleaching 

powder i.  575 

Terebinthacese i.  135,  860 

Terebinthina ii.  286 

canadensis ii.  289 

chia ii.  861 

veneta ii.  288 

factitia ii.  289 

vulgaris  ii.  287 

Terebinthinooleum  .  ii.  292 
Terebinthinate     oleo- 

re.-ins  ii.  287 

resins ii.  300 

Terebinthine  de  Bos- 
ton   ii.  287 

Terebylene  ii.  294 

Teriudide  of  arsenic,  i.  643 

Terustromiaceso ii.  982 


1222 


INDEX. 


PAGE 

Terra  foliate  tartan  ..  i.    605  Tine 
foliata     tartari 
crystalisata,  or 

terra  foliata  mi- 

neralis i. 

japonica ii.  696 

lemnia i. 

inerita ii. 

ossiuin  i. 

ponderosa    salita  i. 

Test,  Hume's  i- 

Marsh's  l. 

Testae .—•  "•  1104 

preparatae  ...  i.  567,  1105 
Tests  of  the  impurities 

in  water  i. 

Tetanies i- 

Tetanine  ii- 

Thalleiochin ii- 

Thallogenae   ii- 

Thapsia  silphion  ii. 

Thea  Bohea  ii- 

viridis  ii- 

Thebaina ii-' 

Theina ')}■ 

Theiothermin ii- 

Thenardite  _i- 

Theobroma  cacao  ii. 

Therapeutical    effects 

of  medicines i 

Therapeutics i. 

Thermal  i- 

Thieves'  or  Marseilles 

vinegar  ....'. ii. 

Thirsty  thorn ii. 

Thorn-apple,  common  ii. 
Thridaee  vel  Thridaci- 

um ii- 

Thus ii- 

Thymelaceaa  ii- 

Thymelsea  ii- 

Thymus  capitatus  ....  ii. 

vulgaris  ii. 

Ticlii  oleum ii. 

Tin  i. 

bisulphuret  of  ...   i. 

chloride  of  i. 

filings  and  powder  i. 

granulated  i. 

powder  of i. 

salt  of i. 

spirit  of i. 

Tincal i. 

Tinctorial  lichens ii. 

Tiuctura  acetatis  ferri 
cum  aconiti 
foliorum  ...  ii.  1091 

aconiti ii.  1090 

aetherea  cumphos- 

phoro  i.    349 

aloes ii.    206 

et  myrrhae  ..  ii.    206 

composita...  ii.    206 

nmara ii.     627 


546 

832 

234 

571 
557 
620 

022 


310 
245 
545 
671 

50 
712 
982 
982 
1030 
983 

52 
531 
984 

167 
65 

316 

946 

826 

480 

599 
286 
416 
4  Hi 
449 
449 
367 
688 
(190 
690 
690 
689 
689 
690 
622 
524 
69 


ammonias  compo- 
sita     i. 


433 


fcura  arnica? U. 

assafcetidse  ji 

atropise i| 

aurantii  ii 

belladonnee ii 

benzoini  composi- 
ta    ii 

buchu  ii. 

calumbae  ii.  1072 
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718 
480 
981 

478 

572 
880 
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camphora 

composita  . 
cannabis  indicss 

caiitharidis 

capsici   ii. 

cardamomi ii. 

composita   ..  ii. 

caryophylli ii. 

carcarillee ii. 

cassiae ii. 

castorei ii. 


404 
ii.  404 
ii.  340 
ii.  1127 
ii.    507 


253 
253 
756 
371 
395 
1176 


ammoniata.    ii.  1176 


catechu ii. 

composita  ...  ii. 

chirettie ii. 

cinchonas  ii. 

composita ...  ii. 


836 
836 
528 
690 
691 


Tinctura  lactucaru   ...  n 
lavandulse  compo- 
site    ii 

lobelia1  ii 

retherea  ii 

lupuli ii 

lupulinae 
Ivttto  .... 

matico ii 

moschi  ii 

myrrhse ii 

nucis  vomicie  ....  ii 
opii  

acetata  .... 

ammoniata 

camphorata    ii.  1058 
phosphori    a?the- 

rea   i 

piperis  cubebae...  ii 

pyrethri ii 

quassise  ii 

composita  ..  ii 
quinas  composita  ii 


cocci  cacti  ii.  1132 


colchici ii. 

composita 


179 
179 


colombae  ii.  1072 

conii  ii.  735 

crotonis  ii.  369 

croci  ii.  220 

cubebaa ii.  357 

curcuma  ii.  237 

cuspariae ii.  883 

digitalis  ii.  464 

elaterii ii.  750 

ergotae  ii.  142 

ergotse  aetherea ..  ii.  142 
ethereacumphos- 

phoro  i.  349 

enphorbii  ii.  361 

ferri  acetatis i.  747 

ammonio- 

chloridi ...   i.  741 

muriatis  ....    i.  738 

sesquichloridii.  738 

gallarum ii.  325 

gallas  ii.  325 

gentianas  compo- 
sita    ii.    527 

guaiaci  ii.  888 

ammoniata  .  ii.  888 

composita...  ii.  888 

hellebori ii.  1083 


liuiimli  ii. 

hy osey ami ii. 

liyracei ii. 

iodinii  ...: i. 

composita  ...   i. 
irides  florentinae  .  ii. 

jalapaa  ii. 

kino ii. 

krameriae  ii. 

lacini ii. 


343 

468 

1179 

404 

493 
221 
522 
825 
996 
77 


442 
687 

587 
ii.  343 
ii.  843 
ii.  1127 
ii.  358 
ii.  966 
868 
5  1 5 
ii.  1056 
ii.  1068 
ii.  1059 


349 
357 
594 
875 
875 
695 


radicis  aconiti  ...  ii.  1090 


rhei ii. 

composita ...  ii. 

et  aloes ii. 

etgentianae .  ii. 

sabadillae  ii. 

sacra  ii. 


434 
434 
435 
435 
190 
206 


sanguinariac ii.  1068 

scammonii ii.  517 

scillae ii.  210 

secalis  cornuti  ...  ii.  142 

seminum  colchici  ii.  179 

senna?  composita  ii.  848 

serpentai-ia3  ii.  385 

stramonii  ii.  484 

thebaica  ii.  1059 

tolutana ii.  815 

Valeriana} ii.  612 

ammoniata  .  ii.  613 

composita ...  ii.  613 

vanilla ii.  259 

veratriae ii.  192 

veratri  albi ii.  185 

vetiveriae  ii.  154 

zingiberis ii.  233 

Tinctura ii.  913 

ethereae ii.  922 

Tincture  of  litmus  ....  ii.  77 

Tinctures  ii.  913 

Tikor  ii.  238 

Tisan  de  Feltz i.  652 

Tisana  imperialis i.  510 

Titillation  i.  68 

Toadstools ii.  96 

Tobacco,  volatile  oil  of  ii.  490 
empyreumatic  oil 

of ii.  490 

Indian ii.  583 

ointment ii.  497 

smoke  ii.  490 

Virginian  ii.  484 

wine  of ii.  497 

Toddy  or  palm  wine.,  ii.  160 
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Tolerance  of  medicines  i.  14(i 

of  remedies i.  143 

Tolu,  balsam  of ii.  814 

Toluifera  balsamum  ..  ii.  814 

Tommon  besaar ii.  234 

Tonics  i.  241 

mineral i.  244 

Topicachemica.. ......  i.  190 

dynamica  i.  206 

mechanica  i.  198 

Tormentil,  common  ...  ii.  794 

Tormentilla  erecta  ....  ii.  794 

officinalis  ii.  794 

Torsk  ii.  1145 

Torula  cervisiae  ii.  82 

Touch  i.  68 

Touchwood ii.  93 

Tous  les  mois ii.  227 

Tragacanth  ii.  820 

Tragacanthin ii.  821 

Trailing  poison-oak  or 

sumach ii.  862 

Transfusion  i.  177 

Treacle ii.  149 

Trebizond  opium ii.  1022 

Tremor  mercurialis...   i.  773 

Tricocephalus  dispar..   i.  262 

Tripe  de  roche ii.  65 

Triphosphate  of  soda 

and  basic  water i.  527 

Triticum  ii.  Ill) 

aestivum ii.  119 

compactum ii.  119 

hybcrnum ii.  119 

monococcum ii.  120 

polonicum  ii.  120 

Spelia  ii.  120 

turcicum ii.  109 

turgidum  ii.  120 

vulgare ii.  119 

Trochisci  acacias  ii.  831 

acidi tartaric!  ....  ii.  892 

calcis  chlorinatas    i.  583 

creta;  i.  570 

glycyrrhizsB  ii.  ■  819 

et  opii ii.  819 

lactucarii ii.  603 

magnesias i.  592 

Trochisci  morphias  ...  ii.  1060 
et  ipecacu- 
anhas ii.  028,  1067 

opii ii.  I1!""' 

sodac  bicarbonatis  i.  524 

spongiffl  ustsv;  ....  ii.  1103 

Trona  i.  518 

Truffle,  common ii.  80 

Tshettik  ii.  540 

Tuber  cibarium  ii.  80 

Tubuliflorse  ii.  588 

Tulip-tree  ii.  1079 

Turkey  gum ii.  827 

opium ii-  1  < ►—  1 

rhubarb  ii-  422 

Turmeric,  Bengal ii.  235 

Bombay ii-  286 

China ii-  285 
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Turmeric  coloured  ze- 

doary ii.  234 

Java  ii.  236 

long-rooted ii.  234 

Madras ii.  236 

Malabar ii.  236 

narrow  leaved....  ii.  238 

paper  ii.  237 

Turner's  cerate i.  680 

Turpentine ii.  287 

American  or  white  ii.  287 

Bordeaux ii.  288 

Canadian  ii.  289 

Chian  ii.  861 

common ii.  287 

larch  or  Venice  ..  ii.  288 

oil  of ii.  292 

pistacia  ii.  860 

spirits  of ii.  299 

Strasburg ii.  282 

Turpeth     or    Turbith 

mineral i.  794 

Turpethum  minerale  .   i.  794 

Tussicularia i.  266 

Tussilago  farfara  ii.  589 

Tutia  scu  tuthia  i.  678 

prasparata i.  678 

Tutty i.  678 

prepared i.  678 

Turnsole  ii.  383 

Turunda?  italicae  ii.  126 


U. 

Ulmaceae ii.  831 

Ulmin  ii.  332 

Ulniic  acid   ii.  332 

Ulmus  campestris  ....  ii.  382 

fulva ii.  333 

Ulva  latissima ii.  54 

umbilicalis  ii.  54 

Umbelliferss  i,  133,  700 

Umbrella  tree   ii.  1079 

Uncaria  gambier ii.  605 

Undulated    ipecacu- 
anha    ii.  628 

Unguentum  aconitinae  ii.  1093 
addecubitum  Au- 

tenriethi  i.  716 

seruginis  i.  764 

Begyptiacum i.  764 

ammonias  i.  433 

antimoniale  i.  671 

antimonii  potas- 

sio-tartratis....    i.  671 

arsenici i.  042 

ntropiae ii.  480 

basilicum  nigrum  ii.  305 

belladonnas ii.  478 

calaminae   i.  680 

calcis  chlorinates    i.  583 

cantharidis ii.  1127 

cer!e  aline  ii.  1136 

flavaj ii.  1136 

cetacei  ii.  1158 


Unguentum  citrinum  . 

cocculi  

conii  

creasoti  

cupri  subacetatis 

delphinae   

elemi 

gallae  

compositum 

et  opii  

hydrargyri  

animonio-chloridi 
hydrargyri     sub- 
muriatis 
ammoniati 

biniodidi  .... 

chloridi  

fortius 

mitius  . 

nitratis 

mitius  . 

nitrico  oxydi 

oxj-di  nitrici 
infusi  cantharidis 

iodinii  

iodinii     composi- 
tum   

mezerei 

oxydi  hydrargyri 
picis  liquidae 

nigri  

piperis  nigri 

plumbi  acetatis  .. 

carbonatis  .. 

compositum 

iodidi 

tannatis 

potassie     hydrio- 

datis  

potassii  bromidi . 

iodidi  

praecipitati  albi .. 

resinae  alb* 

resinosum  

sabiiue  .'.. 

sambuci  

saturninum   

scrophularise 

simplex  

stramonii  

sulphuretum   

sulphuris  

compositum 

iodidi  

tabaci  

tartari  emetici.... 

veratri 

veratriae  

zinci  

oxydi  

Ununtamul 

Upas 

Upas,  Guevo 

poison  

tieute"  tjettek  .... 
Urari  poison 
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819 
1075 
737 
961 
764 
1085 
869 
325 
325 
325 
783 
811 
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815 
802 
784 
785 
819 
821 
791 
701 
1127 
405 

493 
419 
701 
305 
305 
352 
711 
703 
715 
706 
716 

492 
407 
492 
811 
301 
301 
311 
699 
74 
454 
1136 
484 
791 
360 
360 
407 
497 
671 
186 
192 
671 
678 
551 
847 
123 
347 
547 
550 
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Urctica   i.     278 

Urginea  scilla ii.    207 

Urinaria   i.     278 

Urticacese  ii.    333 

Urtication  i.  68,  ii.  333 

Usquebaugh  ii.     704 

Uterina i.    289 

Uvis  passae  majores...  ii.    891 
Uva  Ursi,  Arbutus  ...  ii.    580 


V. 

Vaccinium  vitis  idrea    ii.  580 

Valerianin ii.  611 

Valerian,  common  ...  ii.  009 

Valeriana  Dioscoriclis  ii.  609 

officinalis  ii.  609 

Valcrianaceas ii.  609 

Valerianic  acid  ii. .  611 

Vanilla _ ii.  256 

aromatica". ii.  257 

planifolia  ii.  267 

pompona ii.  257 

sativa ii.  257 

sylvcstris  ii.  247 

Vapour,  aqueous i.  78 

bath  i.  78 

douche  i.  80 

inhalation  of  warm  i.  80 

Vasculares  ii.  105 

Vauquelina  ii.  545 

Vegetable  alkali  i.  400 

mild  i.  468 

ethiops ii.  56 

jelly ii.  58 

juices,  preserved  ii.  913 

salt i.  507 

sulphur  ii.  103 

tar ii.  302 

wax  ii.  1 134 

Velvet  leaf  ii.  1075 

Venice  turpentine ii.  288 

Veratria ii.  183,  190 

embrocation ii.  192 

ointment ii.  193 

pills ii.  192 

sulphate  and  tar- 
trate of ii.  192 

Veratrine ii.  190 

Veratrum  album ii.  182 

sabadilla ii.  187 

viride  ii.  180 

Verbaseum  thapsus  ..  ii.  4-33 

Verdigris  i.  762 

ointment  of i.  764 

prepared i.  764 

distilled  or  crys- 
tallized     i.  764 

Vermicelli  ii.  126 

Vermicides i.  261 

Vermifuga i.  259 

Vermilion  i.  791 

Vernoniacca ii.  588 

Vert  de  vessie ii.  871 

Vertebrata ii.  1137 
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Vesicants  i-  207 

Vesicatoria ii-  1121 

Vina  medicata ii.  897 

Vine,  common  grape .  ii.  890 

Vinegar ii.  935 

aromatic  ii  9  16 

distilled  ii.  940 

of  cantharides.  ..  ii.  1127 

of  opium  ii.  1039 

of  squills  ...'. ii.  211 

malt ii.  935 

proof  ii.  93(3 

wine  i.  670,  ii.  937 

white  wine  ii.  937 

thieves'   or  Mar- 
seilles    ii.  946 

Vinegars,  medicated  .  ii.  947 
Vinous  fermentation  .  ii.  898 
liquor,      produc- 
tion of ii.  898 

Vinum ii.  892 

album     Hispani- 

cum ii.  892 

aloes ii.  206 

antimonii  i.  670 

antimonii    potas-  , 

sio-tartratis  ...    i.  070 

corni  colchici  ii.  179 

ergotce ii.  143 

ferri i.  754 

geritianac ii.  527 

ipecacuanhas ii.  626 

opii ii.  1059 

rhei  ii.  435 

seminum  colchici  ii.  179 

tabaci ii.  497 

veratri ii.  185 

xericum ii.  892 

Violacese ii.  996 

Viola  odorata ii.  997 

Violine  ii.  997 

Virgin  sulphur i.  353 

oil  ii.  557 

Virgineic  acid  ii.  9-93 

Virginian  snakeroot..  ii.  384 

tobacco ii.  484 

Vision i.  67 

Vitacete ii.  889 

Vital  air  i.  292 

Vitellus  ovi  ii.  1155 

Vittie  vayr ii.  153 

Vitis  vinifera  ii.  890 

Vitriolated  iron  i.  733 

kali i.  478 

magnesia  i.  593 

tartar J;  478 

Vitriol,  blue i.  757 

elixir i.  372 

green  i.  733 

of  Mars i.  738 

oil  of i.  361 

Roman  i.  757 

spirit  of i.  372 

sweet  oil  of ii.  923 

white i.  675.  681 

Vitrioli,  sal  i. '  681 
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Vitriolic  naphtha ii.     916 

Vitriolum  oseruleum..  i.    757 

Martis i.     733 

viride i-     788 

Vitrum  antimonii..  i.  010.  659 


423 

433 

salt  of  hartshorn   i 

443 

353 

Volta-electric  machines  i 

110 

Voltaic  alternatives...   i 

99 

107 

109 

107 

110 

107 

536 

207 

w. 

Ward's  paste ii.  352 

Warming  plaster  ii.  1128 

Wash,  black i.  788 

yellow  i.  789 

Washed  sulphur i.  357 

Washes  i.  91 

Water i.  298 

barley  ii.  117 

boiling i.  83 

Cologne ii.  981 

creasote ii.  960 

cure i.  92 

dill ii.  707 

distilled i.  303 

dock,  great ii.  437 

dressing i.  303 

elder  flower ii.  699 

gruel ii.  113 

hard i.  307 

hell ii.  162 

hemlock ii.  738 

hydrogen i.  298 

lake i.  314 

laurel ii.  775 

lime i.  504 

marsh i.  314 

of  ammonia  i.  420 

Ascot  Heath...   i.  691 
mustard,  distill- 
ed    ii.  1003 

the  Dead  Sea.,   i.  314 

orange  flower  ....  ii.  981 

oxygen  i.  290 

rain  i.  311 

river  i.  313 

sea  i.  314 

seltzer i.  340 

snow  i.  311 

soda i.  340,  523 

solutive i.  414 

spring  i.  311 

tar ii.  304 

Webb's  soda i.  524 

well i.  312 
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Waters  i 

acidulous  or  car- 
bonated     i 

acidulo-alkaline..   i 

alkaline i 

aluminous  chaly- 
beate    i 

artificial  mineral  i 

corbonated  chaly- 
beatea 

common  

calcareous 

chalybeate  or  fer 
ruginous  

distilled 

medicated 

mineral 

pure  natural 

purging  saline  ... 

saline 

salt  or  brine 

siliceous 

sulphated  chaly- 
beate    i. 

sulphureous,  or  he- 
patic     i. 

Wax  ii. 

bearing  palms  ...  ii. 

myrtle ii. 

plaster  ii. 

vegetable ii. 

white ii. 

yellow ii. 

Wells,  artesian i. 

London i. 

Wheat  flour ii. 

starch ii. 

Whey,  cream  of  tartar  i. 

Whiskey  ii. 

White  arsenic i. 

bryony  root ii. 

chocolate  ii. 

copperas i. 

flake  i. 

flux i. 

ginger ii. 

hellebore ii. 

horehound ii. 

iron  pyrites  i. 

lead i. 

mustard ii. 

cf  eggs ii. 

o'x-ide  of  mercury  i. 

pearl i. 

pepper ii. 

poppy ii. 

precipitate i. 

precipitated  mer- 
cury     i. 

Spanish i. 

sugar ii. 

vinegar ii. 

vitriol i. 

Whithvw's  ethereal  tinc- 
ture    ii- 
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310 

320 
320 
323 

318 

32G 

318 
305 
323 

317 
304 
304 
315 
306 
322 
322 
322 
323 

318 

319 

1134 

169 

1134 

1136 

1134 

1135 

1134 

312 

312 

120 

124 

510 

912 

G14 

750 

59 

681 

699 

470 

230 

182 

452 

731 

699 

1004 

1154 

809 

672 

350 

1007 

809 

809 
072 
149 
937 
681 

587 
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Widemaim's  crystalline 

matter  ii.  979 

Wild  carrot ii.  710 

cinnamon  ii.  971 

cucumber ii.  743 

endive  or  succory  ii.  608 

vine ii.  1075 

Willow i.  329,  314 

Wine ii.  892 

antimonial i.  670 

astringent ii.  897 

bouquet  of ii.  893 

Burgundy ii.  897 

Champagne  ii.  897 

claret ii.  897 

Madeira ii.  897 

of  aloes ii.  206 

ergot ii.  143 

gentian ii.  972 

iron  i.  754 

oil  of ii.  923 

palm ii.  160,  913 

port ii.  897 

sherry ii.  892,  897 

sparkling  ii.  893 

spirit  of ii.  901 

steel  i.  754 

sweet ii.  894 

whey * ii.  1169 

white  ii.  897 

Wines,  English ii.  893 

French ii.  893 

German ii.  893 

Grecian  and  Ionian 

ii.  893 

Hungarian ii.  893 

Italian  and  Sici- 
lian  ii.  893 

medicated ii.  897 

of   the   Cape   of 

Good  Hope.. ..  ii.  893 
of    Madeira   and 
the  Canary  Is- 
lands  ii.  893 

Persian ii.  893 

Portugal ii.  893 

Khine ii.  897 

Spanish ii.  893 

Wintera  aromatica  ...  ii.  1077 

Winteraceae  ii.  1077 

Winter-green,  umbel- 

hited ii.  578 

Winter's  bark  ii.  1077 

spurious ii.  '.'71 

Witchmeal ii.  103 

Witheritc i.  555 

Wolfsbane ii.  1085 

Wood  ashes  i.  330 

charcoal i.  329 

snake ii.  384 

soot  ii.  959 

sorrel,  salt  of.....  ii.  889 

tribe ii.  888 

Woody  nightshade....  ii.  503 

Woorali  poison ii.  550 

Worm  bark ii.  836 
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Worm  grass ii.  580 

seed ii.  596 

tea ii.  532 

Wormwood,  common.,  ii.  594 

Wort ii.  63 

Wound  balsam ii.  572 


X. 

Xanthochymus   ovali- 

folius  ii.  966 

Xanthorrhoea ii.  215 

arborea ii.  215 

hastile ii.  215 

red  resin  of ii.  216 


Yams  ii.  157,  259 

Yeast ii.  80 

dried ii.  84 

patent ii.  85 

poultice  ii.  86 

Yellow  arsenic i.  643 

bark  ii.  684 

basilicon  ointment 

ii.  301 

gentian ii.  523 

gum ii.  215 

ointment i.  819 

powder ii.  3-13 

rosin ii.  300 

salt ii.  780 

sulphate  of  mer- 
cury     i.  794 

wash i.  789 

wax ii.  1134 

Yew,  common  ii.  312 


Zamia  ii.  283 

Zea  mays  ii.  109 

Zedoary  radice  lutea..  ii.  234 

turmeric  coloured  ii.  234 

Zerumber  root ii.  234 

Zieger ii.  1167 

Zinc  and  its  compounds  i.  674 

acetate  of i.  686 

butter  of i.  683 

carbonate  of i.  679 

chloride  of i.  688 

cyanide  of ii.  1184 

cyanuret  or  hydro- 

cyanate  of ii.  1184 

flowers  or  calx  of  i.  676 

hydrochlorate    of  i.  683 

impure  oxide   of  i.  678 

muriate  of i.  683 

ointment i.  678 

oxide  of i.  676 

red  i.  674 
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Zinc,  silicate  of 

sulphate  of. : 

Zinci  acetas  

carbonas 

impura  

impurum  proe- 
paratunr... 


PAGE 

080 
681 
686 
679 
679 

680 


Zinci  prtecipitatus 

chloridum 

cyaniduni 

oxydum 

impurum 

6ulpbas  

valerianas  .... 
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679 
683 
1184 
670 
678 
681 
614 


Zincum 

Zingiberacese  

Zingiber   cassumunar 

officinale 

Zoogin  

Zootic  acid 

Zygophyllaceue 


PAGE 

674 
229 

234 
229 

52 
778 
883 


THE   END. 
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